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CHAPTER I 

INTRODUCTION 

Problem Statement 

The Headquarters United States Air Force Personnel 

Research Office has indicated that the weapon systems ac¬ 

quisition process is primarily engineering and hardware- 

oriented during the developmental phase. This often means 

that problems associated with human operators and main- 

tainers of a system (i.e., the man of the man-machine sys¬ 

tem) are not included as prime considerations in develop¬ 

ment. In such situations, men are considered sufficiently 

flexible to be trained to fit a system which has been 

mechanically optimized. (30:1)* This is particularly true 

in the maintenance of weapon systems; the needs of the 

maintenance men are often not considered in design and de¬ 

velopment. In this respect, weapons are being developed 

without receiving sufficient logistical emphasis. (42) 

*The number in parentheses refers to a correspond¬ 

ingly numbered reference in the bibliography. A single 
number refers to an interview or the reference in general. 
Literature bibliographic entries will be followed by a 

colon ana the page number. 
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In order to overcome this shortcoming, the USAF Per¬ 

sonnel Research Office would like to extend System Program 

Manager training to include an understanding of human fac¬ 

tors in system design and development. The problem is that 

the USAF Personnel Research Office does not currently know 

the man-machine experience and training of System Program 

Managers. It is this problem which we have addressed in 

our thesis. We investigated the background and training of 

System Program Managers to determine if expansion of their 

human factors training is warranted. 

Background 

The concept of systems and systems management is 

basic to this thesis, both in understanding the study and 

in defining the terminology. Systems management is a 

term liberally used and intuitively defined by many of us. 

Nevertheless, it may be of value to define and point out 

some common characteristics of systems. Buffa refers to a 

system as a "regularly interacting or interdependent group 

items forming a unified whole." Thus, a system may have 

many components and elements (materials, information, ma¬ 

chines, people, etc.) but they are united in stri.ving toward 

some common goal. (1:39) Applying the system concept to 

design and development is widely accepted by the military 
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establishment and its contractors. It is the concept of a 

group of components designed to serve its intended purposes 

or missions. (3:1) A weapon system might, for example, con¬ 

sist of an aircraft and related men and machines. The air¬ 

craft is a subsystem of the larger weapon system which in¬ 

cludes the runway, air traffic control, refueling, mainte¬ 

nance and other elements required to complete a stated 

mission. The aircraft is also a complete system in itself, 

with avionics, flight controls, engines and other vital 

components as subsystems. 

The system concept applies not only to mechanical 

equipment but, also, to the human beings who operate and 

maintain the equipment. (3:2) The Air Force has realized 

the critical role played by human resources in weapon sys¬ 

tems development and has created a functional specialty 

called the Personnel Subsystem (PS). Personnel Subsystem 

can be defined generally as the major functional part of a 

system which provides the human performance necessary to 

operate, maintain, support, and control the system in its 

intended operational environment. (21:2-2) It is easy to 

visualize the pilot as a subsystem who coordinates the 

flight controls, the engines and communications as he man¬ 

euvers his aircraft to complete the mission. A less obvious 
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personnel subsystem than the pilot is the maintenance man, 

the individual who insures that the many complex mechanical 

subsystems are in operating order and working together prop¬ 

erly. The concern of the USAF Personnel Research Office, as 

expressed earlier, is directed toward the maintenance man 

more than toward the aircrewman. 

Historically, the procurement of military equipment 

was handled largely as a hardware item, with little atten¬ 

tion devoted to the problem of developing personnel to sup¬ 

port the system until the hardware was developed. (7:518) 

This hardware-oriented development treated man as a flexible 

resource capable of being molded to match the machine. As 

design parameters became more difficult to achieve, machines 

increased in complexity and man was not able to adapt as 

readily. Weapon systems have become so complex that man is 

now the limiting factor in achieving design parameters. It 

is apparent that no matter how well engineered a system may 

be, unless men can control, operate, and maintain the system, 

its usefulness to national defense is negligible. (26:197) 

The USAF has long been a leader in recognizing the 

importance of PS. As early as 1953, the Air Force empha¬ 

sized human engineering and the proper man-machine design. 

(3:vii) The Air Force Qualitative and Quantitative 
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Personnel Requirements Information program was initiated in 

1954. ■ This program, which is still in effect, was intended 

to produce information to insure that qualified maintenance 

personnel would be available by the time new hardware sys¬ 

tems rolled off the production lines. (7:518) 

By the early 1960's, the man-machine system concept 

received a great deal of support in the form of USAF re¬ 

search and development. The Human Resources Laboratory 

(HRL) was established and manned with psychologists, anthro¬ 

pologists and other scientists. The HRL was concerned with 

many aspects of pure research, which did not result in im¬ 

mediate recognizable benefits to the development efforts, as 

well as applied research in support of specific systems. (55) 

Air Force Regulation (AFR) 30-8 was first published 

in 1958 to counter the hardware-oriented development efforts 

and to consolidate the many man-machine concepts into one 

area. (27:1) Human Engineering, Human Factors, and Indus¬ 

trial Engineering were identified and classed as the Human 

Engineering (HE) element. Other elements were classified as 

Biomedical, Personnel Planning, Training (including training 

aids and equipment), and Subsystem Test and Evaluation. 

Combined, these elements comprise the Personnel Subsystem 

(PS) Management element of the Development System Program 
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Office (SPO). AFR 30-8 was superseded by AFR 80-46 in 

September, 1970, and is the present policy regulation for 

management of PS in research and development. (17:1) 

There is evidence that the initial impact of 

AFR 30-8, and the emphasis of PS and HE, resulted in an 

"overkill" effort. At least one major SPO was heavily 

loaded with a PS element that apparently cost the system a 

disproportionate amount of money, and, from some viewpoints, 

caused complications in the development as well. (44) As a 

result, the entire PS area has been under scrutiny and vul¬ 

nerable to the current budgetary cuts. The HRL has been re¬ 

duced, reorganized, and given new parameters of study and 

work. (55) The PS organization in Air Force Systems Command 

(Systems Command) divisions has been placed under the over¬ 

all responsibility of the Human Factors or HE staff element, 

which resulted in a side effect of placing the entire PS 

effort within the control and guidance of the professional 

psychologists. (42) Finally, the PS manning in the SPOs and 

in the contractors' plants has been reduced considerably. 

For example, a major SPO has been reduced from nine to five 

authorized PS positions, while at the same time, the con¬ 

tractor PS manning was reduced from twenty-four to seven. 

(44) In the period 1964-1969, total Systems Command 
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strength was reduced 18 percent. During the same period, 

applied human factors positions were cut by 66 percent. (43) 

The de-emphasized PS trend has apparently not 

reached its nadir since a principal position required by 

APR 80-46, the Personnel Subsystems Manager, is in danger 

of complete deletion. (45) This reduced emphasis on PS is 

undoubtedly a combination of current budget restrictions 

and DOD policy of "fly before you buy," which seems to 

emphasize the immediate development of workable hardware. 

Because of the current fiscal restraints and resultant re¬ 

duced manning policies SPOs are restricted in their author¬ 

ized manning, and personnel must be selected who can wear 

many hats and do many jobs. Therefore, specialized posi¬ 

tions are at a premium and often reduced or eliminated. No 

longer are SPOs allowed the luxury of having specialists in 

every management environment. To compensate for the lack of 

specialists, PS in particular, SPO managers need to become 

better acquainted with the PS discipline to insure adequate 

PS considerations in future weapon systems. 

This trend in personnel manning policy and the com¬ 

petition for the human resource shows no sign of improvement. 

The trend affects the people available to administer the P^j 

management system and the number and types of personnel 
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available to interact with newly developed weapon systems. 

This is becoming especially true with respect to maintenance. 

This does not mean that other personnel subsystems, such as 

the crew, are any less important. However, the general 

feeling is that, with some compromises, the crew members are 

'•well taken care of" in current designs. (43) Whether or 

not these designs are optimized to the fullest extent pos¬ 

sible is difficult to say, but that area of PS is not the 

question at hand. What is of concern is whether or not the 

new weapon systems of the future can be adequately main¬ 

tained with fewer and possibly less skilled maintenance 

people. 

Efforts are being made to improve designs to insure 

adequate PS, but the majority of these are HRL studies yet 

to be perfected or completed. (37) New aircraft such as the 

B-l will be employing revolutionary systems of "black boxes 

within black boxes" and automated trouble-shooting equip¬ 

ment. (47) The HRL is also developing automated job per¬ 

formance aids, which may replace technical orders. (55) In 

the midst of all these changes, Personnel Planning is, at 

the same time, in an extremely dynamic position. An all¬ 

volunteer defense force may appreciably decrease the skill 

levels and availability of maintenance people, which could 
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present definite constraints in PS interface with new hard¬ 

ware subsystems like the B-l. (65:5) PS may appear to be 

waning but it is far from being a dead issue or lacking in 

current importance. With tighter budget restrictions and 

lower manning levels on the horizon, the limits of man now, 

more than ever before, are becoming the critical design 

parameter for the new weapon systems. Therefore, knowledge 

of the critical area by those ultimately responsible for the 

acquisition of new weapon systems is becoming more 

important. 

Scope 

The research dealt primarily with the background and 

training of SPO Managers in specified career positions of 

the 29XX career field. These positions, as defined by Air 

Force Manual (AFM) 36-23, are held by officers who possess 

Air Force Specialty Codes (AFSC) 2916 and 2926. (16:20-2) 

We limited our study to military managers, excluding 

the civilian 29XX positions. The reason for this limitation 

is that the civilian personnel are controlled independently 

of their military counterparts, with an entirely different 

career progression and background. An additional factor is 

that there are no civilian SPO Directors. 
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The scope was further reduced by confining the 

analysis to those SPO Managers presently assigned to current 

Aeronautical Systems Division (ASD) System Program Offices. 

This limit was imposed because of the convenience to ASD 

records and the time constraints of the researchers. We 

assumed that this restriction in scope would not bias the 

validity of the thesis results. 

Objectives 

1. Our first objective was to determine the experi¬ 

ence and training of the managers responsible for the de¬ 

velopment of new weapon systems. In addressing this objec¬ 

tive, the specific sub-objectives were to determine: 

a) the type of background of present SPO 

Managers ; 

b) the conformity of the present SPO Managers’ 

background and training with established career progression 

guidelines ; 

c) the course content of present educational 

and training programs provided for SPO Managers. 

2. Our second objective was to determine if the 

present background of SPO Managers indicated a need to im¬ 

prove their training in personnel subsystems. 



Research Questions 

To achieve Che thesis objectives, we formulated the 

following questions: 

1. What is the background and formal training of 

SPO Managers currently assigned at ASD Wright-Patterson Air 

Force Base (WPAFB) ? 

2. Does the background and training of currently 

assigned SPO Managers at ASD WPAFB compare favorably with 

the career progression guideline for their career field? 

3. What instruction in personnel subsystems do 

presently available weapon system management educational 

and training courses offer? 

4. Can we conclude from analysis of the backgrounds 

and training of SPO Managers that additional personnel sub¬ 

system training is warranted? 

Research Methodology 

The three primary methods used in collecting infor¬ 

mation for this study were library research, personal inter¬ 

views, and extraction of computerized personnel data. 

Library Research. We completed a library search 

using the following topics: personnel subsystems, human 

factors, human engineering, man-machine relationship, and 

SPO officer training. Research of the literature resulted 
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in an ample amount of both military and civilian information 

on the thesis topic. Several theses and unpublished re¬ 

search papers were obtained through contacts with interested 

parties. We did not, however, discover any prior studies 

that dealt specifically with the objectives of this thesis. 

Personal Interviews. A total of 36 people were in¬ 

terviewed.* The interviews included individuals from the 

following functions: 

OFFICE NUMBER 

1. Hq. USAF Personnel Research Office 
(Submitters of the original 

proposal) 3 

2. Human Resource Laboratory (WPAFB) 3 

3. ASD Personnel Subsystem Branch (WPAFB) 1 

4. F-15 Human Factors Engineer (The rank¬ 
ing officer in his AFSC at WPAFB) 1 

5. Hq. USAF Personnel Career Center 3 

6. Hq. Personnel Career Center, AFSC 2 

7. Hq. Personnel Career Center, ASD 2 

8. ASD SPO Managers, SPO Staff Officers 
and Special Projects Officers 8 

9. Air Force Institute of Technology 
Assignment Personnel 3 

10. Officials from various schools and 
educational courses 10 

interviews that were not referenced in the text are 

omitted from the bibliography. 
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Computerized Personnel Data. We obtained permission 

from the ASD personnel office to extract anonymous informa- 

tion from the computerized military personnel records. 

Information was requested on all 2911, 2916, 2921, and 2926 

AFSCs assigned to ASD. The records of 178 field grade offi¬ 

cers, assigned to ASD on 2 May 1972, were interrogated by 

the computer for usa in the study. 

Figure 1 provides a summary of the methodology used 

to answer the thesis research questions. 

Organization of Report 

Information presented in Chapters II, III, and IV of 

the report answer research questions 1, 2, and 3 respec¬ 

tively. These sections are also used as building blocks to 

develop the answer to research question 4, found in Chapter 

V. Chapter VI shows the conclusions and recommendations de¬ 

rived from the analysis in Chapter V. 

*The ASD personnel office would not release other 
than anonymous information without written permission from 
each individual or his supervisor. Since our study does not 
require individual identification the anonymous data was 

sufficient. 
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CHAPTER II 

ANALYSIS OF BACKGROUND AND TRAINING 

OF ASD SPO MANAGERS 

In this chapter we present an analysis of the back¬ 

ground and training of SPO Managers presently assigned to 

ASD, which provides the answer to the first research ques¬ 

tion. Prior to the analysis, we discuss the assignment and 

selection of personnel assigned to SPO management positions. 

Following this, we present the rationale used in selecting 

a sample population and the method used in obtaining the 

data. The remainder of the chapter is devoted to the analy¬ 

sis of this data. 

Assignment and Selection 

SPOs, by design, follow program management prin¬ 

ciples and are somewhat unique among Air Force oganizations. 

Major SPOs are created for a specific project, for a limited 

time period. They follow a pattern of an initial cadre ex¬ 

panding gradually to full strength succeeded by a gradual 

decrease in size as the weapon is developed. When the 

weapon system is transferred to Air Force Logistics Command, 

15 



16 

the SPÛ is disbanded. It is estimated that 90 percent of 

the military and civilian personnel come from other SPOs 

within the division, located geographically on the same 

base. (60:9) A high percentage of the technical people in 

a SPO are assigned from personnel pools. For example, en¬ 

gineers are assigned to a SPO from a central pool of engi¬ 

neers and the numbers fluctuate according to the SPO's needs. 

Although they are assigned semi-permanently to the SPO, they 

still retain their association with the parent engineering 

organization. (58) SPO officers, such as the SPD, Deputy, 

and Project Managers, are permanently assigned to the SPO 

for its duration or until their reassignment. 

SPO Directors (SPDs) are assigned through careful 

selection by Systems Command senior officers who closely 

monitor their performance. (25:4) After selection, the SPD 

has the freedom to select his initial SPO cadre, which, in 

turn, is involved in the selection process of building the 

SPO to authorized strength. In view of these procedures, 

it is easy to understand how the manning qualifications of 

one SPO may differ from another. 

An excellent example of this diversification in as¬ 

signment policy can be found in ASD. One major SPO has a 

very experienced SPD who has been involved in the development 
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of weapon systems for many years. His initial cadre, also 

with considerable experience in SPOs, carefully screened 

the official records of every individual prior to assignment 

selection. Their criteria were based on weapons acquisition 

experience and proven performance as shown in the officer 

effectiveness ratings. (58) A second major SPO used a dif¬ 

ferent approach. The SPD was nominated by the Major Air 

Command that will use the weapon system. In this case, the 

SPD had no SPO experience whatsoever. (49) Although he has, 

of course, many individuals with SPO experience assigned, he 

has made a definite effort to infuse a great amount of new 

talent into the SPO. The selection criteria were based on 

Air Force experience and, again, proven performance, with 

little consideration given to prior SPO experience. (50) 

Two additional factors in assignment selection have 

an effect on the SPO manning, particularly in the area of 

the SPO Manager. One is the rated supplement. SPOs are 

designated as career broadening assignments, so we expected 

a large number of rated officers as SPO Managers. (16:20-5) 

The other factor is that SPO Manager positions are desir¬ 

able career progression stepping stones. Many officers, of 

*It is difficult to discern if there is an appre¬ 
ciable difference in the effectiveness of the two SPOs since 
no effort was made to evaluate them or to compare their at¬ 
titudes toward the PS requirement. 
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all grades, seek these jobs for career advancement. (49) 

From this brief discussion, it is quite evident 

that the assignment and selection process plays an important 

role in any analysis of the background and training of SPO 

Managers. 

The Sample 

Our approach to collecting sample data was to first 

examine the entire SPO management career field which, by 

regulation, is limited to the 29XX* AFSCs. (16:20-1) The 

29XX career field consists of five specialties: 

Code Title 

2926 SPO Manager 
2916 SPO Staff Officer 
2944 SPO Management Officer 
2935 SPO Data Management Officer 
2955 SPO Personnel Subsystem 

Officer, 

A graphical representation of the distribution of 

these specialty codes is shown in Figure 2. 

Since our concern was with the senior managers who 

could effectively influence design policy, we restricted 

the study to the 2926 and 2916 career fields, including 

their 2911 and 2921 entry levels. As mentioned in the scope. 

Hereafter, Air Force Specialty Codes will usually 
be referred to by their four digit code number only, or 
generally as "AFSC." 



27. 2935 

27. 2955 

Total = 100% 

Fig. 2.--Presentation of the Distribution of 

AFSCs in the 29XX Career Field. (16:20-1,2) 
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we further restricted the study to those individuals sta¬ 

tioned at WPAFB. Thirty-four percent of the holders of 

the subject career fields are assigned to ASD, of which 

93 percent are stationed at WPAFB and seven percent are 

stationed at other locations throughout the country. (45) 

The ASD organization at WPAFB is shown in Figure 3. A 

typical SPO is shown in Figure 4, illustrating the mana¬ 

gerial positions of the individuals sampled. 

The logical career progression for an SPD is to 

enter as a 2911 and progress to a 2916, 2921, and finally 

2926. (16:20-3) In view of this progression, the four 

categories were often viewed individually in order to allow 

comparison in later analysis. There were 178 field grade 

officers in these career fields. Since this number was not 

overly cumbersome, we elected to evaluate the entire popu¬ 

lation. The data contained 13 captains in the 2911 career 

field. They were excluded from our analysis because they 

were not within the grade specified in AFM 36-1 for the 

2916 AFSC. (15:All-4) 

To insure that all SPDs were included, we also 

secured information on the ASD officers holding specialty 
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codes of 0002.* There were eight SPDs in this category: 

five general officers and three colonels. Although names 

and serial numbers were withheld, we felt that the infor¬ 

mation made identification of the individuals relatively 

easy, and elected to exclude it from the study. 

Information was extracted from the computerized per¬ 

sonnel records by sorting on the four 29XX specialty codes 

and the ASD organizational code. We received the following 

information: 

Grade 
Duty Air Force Specialty Code 
Primary Air Force Specialty Code 
Secondary Air Force Specialty Code 
Third Air Force Specialty Code 
Aeronautical rating 
Total Active Federal Commissioned Service Date 
Level of most recent formal education 

Date graduated 
Major field of study 

Level of second most recent formal education 
Major field of study 

Professional Military Education 

Most recent school 
Date finished 
Correspondence or resident 

Second most recent school 
Correspondence or resident 

Third most recent school 
Correspondence or resident 

Defense Program Management Course attendance 
Systems Program Management Course attendance 
Current and previous assignments. 

*AFSC 0002 is used to report the duty of all officers 
in the grade of brigadier general or higher, regardless of 
duty assignment. It is also used to report the duty AFSC of 
colonels serving in authorized general officer positions. 

(36-1:A 13-1) 

mmmm .... 
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Appendix one contains copies of all raw computer 

•Ur 

data received and used in our analysis. 

Data Analysis Procedure 

We evaluated the data primarily by separating the 

information into groups, i.e., specific background or train¬ 

ing information, and then compiled information about each 

specific group. The groups were then separated by spe¬ 

cialty code, or by rank structure, whichever seemed to be 

the most informative and useful. No effort was made to ex¬ 

amine an individual's entire background and compare it with 

another's, or to the 29XX career progression guide. We ccn 

ducted an analysis of this nature, using the same sample 

data, and discuss it in Chapter III. The results of our 

analysis are presented primarily in tabular form. The spe¬ 

cific areas that were addressed are contained in the 

following paragraphs. 

Grade Structure 

Grade structure was evaluated simply by specialty 

code and is shown in Table 1. Specific information about 

*Air Force Form 11s (personnel records) would pro¬ 
vide more complete data and would also be easier to deci¬ 
pher. However, access to the records is very difficult to 
obtain. (51) In view of these difficulties, and the rela¬ 
tive accessibility of the computerized personnel records, 
we elected to omit AF Form 11s from our research. 
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TABLE 1 

GRADE STRUCTURE BY SPECIALTY CODE 

the various grades is included in other evaluations. Table 1 

is the only table in the study that is presented by actual 

numbers of individuals. All other tables are expressed in 

percentages, which, in view of the varied grade structure 

in the different AFSCs, is a better comparative figure. 

Aeronautical Rating 

We analyzed aeronautical rating because rated status 

is an integral part of an officer's background that cannot 

be omitted in any analysis of his experience. Analysis was 

restricted to pilot, navigator, observer and non-rated, with 

no delineation of command pilot, senior pilot, etc. Per¬ 

centages of aeronautical ratings by specialty code and grade 

are shown in Table 2. 
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TABLE 2 

AERONAUTICAL RATING BY SPECIALTY 
CODE AND GRADE 

Code Pilot Nav Observer Non-Rated 

2911 66% 12% 8% 14% 

2916 57% 16% 8% 19% 

2921 71% 17% 8% 4% 

2926 72% 14% 0 14% 

Grade Pilot Nav Observer Non-Rated 

Colonel 77% 10% 2% 11% 

Lt/Col 60% 12.5% 12.5% 15% 

Major 57% 19% 0 24% 

TOTALS 64% 14% 7% 15% 

Our analysis indicates that pilots dominate the SPO 

manager positions in all AFSCs and grades. An average of 

about 15 percent of the managers are non-rated. Since the 

2911 and 2916 career fields presently have a smaller per¬ 

centage of pilots assigned, the number of non-rated officers 

in the 292X positions may increase in the future. 

..- .. . ««IkiML 
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Time in Service 

We examined the data to determine the number of 

officers who were passed over, and also who were promoted 

below-the-zone. The data did not allow us to discern when 

an officer was promoted below the zone several years ago 

and was now in the proper time sequence with his since- 

promoted contemporaries. Consequently, the below-the-zone 

figures are admittedly of interest only and cannot be con¬ 

sidered a true representation of the number of below-the- 

zone promotions among SPO Managers. The following criteria 

were used to evaluate the time in service: 

Rank Below the Zone In the Zone Passed Over 

Colonel Under 22 
Lt/Col Under 17 
Major Under 11 

years 22 to 30 
years 17 to 22 
years 11 to 17 

years 
years Over 22 years 
years Over 17 years. 

The results of the survey are illustrated in Table 3. 

The differences in the colonels' status was so strikingly 

apparent that Table 4 was prepared, illustrating the change 

in below-the-zone colonels from the 2911s to the 2926s. 

Another readily apparent difference was found in comparing 

the majors and colonels in the 2911 career field. The 

colonels' 73 percent below-the-zone promotions were in 

marked contrast with the majors' 27 percent*passed-over 

*Not indicated in Tables 3 or 4. 
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TABLE 3 

ANALYSIS OF PROMOTION SUCCESS BY 
SPECIALTY CODE AND GRADE 

Code Below the Zone In the Zone Passed Over 

2911 16% 71% 13% 

2916 5% 82% 13% 

2921 29% 63% 8% 

2926 5% 85% 10% 

Grade 

Colonel 40% 60% 0 

Lt/Col 3% 87% 10% 

Major 0 76% 24% 

TOTALS 12% 76% 12% 

TABLE 4 

ANALYSIS OF COLONELS' PROMOTIONS 

Colonels 
Assigned to; Below the Zone In the Zone 

2911 73% 27% 

2916 37% 63% 

2921 54% 46% 

2926 6% 94% 
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status. In the middle, the lieutenant colonels (Lt/Cols) 

provided an 83 percent in-the-zone rate with the remainder 

nearly evenly split between pass-overs and below-the-zone 

officers. 

The differences in promotion success by grade and 

specialty codes would require additional data and a depth 

of analysis beyond the scope of this paper. 

Educational Background 

Supportive references almost unanimously agreed 

that a SPO Manager's ideal formal training should consist 

of a bachelor's degree in engineering, followed by about 

six to eight years' experience and then a master's degree 

in management. The sheer complexity of sorting out 178 

records did not allow us to analyze the computer output to 

this detail. In addition, the data only included the date 

of the most recent degree. No effort was made to determine 

when the degrees were received, or what the exact academic 

major was. Instead, we analyzed the educational level and 

the general identification of the academic major, such as 

engineering, science, etc. The computer uses four-digit 

codes to denote the educational major. The first digit is 

*A listing of these references is found in Chapter 

III in the section on sensitivity analysis. 
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numerical, ranging from zero through nine. Code 1XXX in¬ 

dicates a management major, while code 4XXX indicates an 

engineering major. Our analysis was confined to these two 

categories, with all other majors grouped together. 

Academic Level. The breakout of academic levels 

are presented in Table 5. Academic levels among the four 

specialty codes were very similar and will not be presented 

in tabular form. The only significant difference between 

the specialty code groups was in the number of doctoral de¬ 

grees. Five of the six doctoral degrees in the sample were 

assigned to the 2911 specialty. Three of the officers in 

the sample, also assigned as 2911s, did not have any formal 

degree. Since a degree is mandatory for the position, their 

assignment was something of a curiosity. (15:All-4) A sig¬ 

nificant finding is that the officers in ASD have a higher 

percentage of master's degrees (63 percent) than the 55 

percent desired by the Systems Command. (20:3-39) 

Academic Major. Our formal education data was 

limited by the computerized extraction of the two most re¬ 

cent academic degrees and academic majors. There were six 

officers with doctorate degrees and nine with two master's 

degrees. For these 15 officers the basic bachelor's degree 

was omitted. In the sample, there were 23 officers with two 
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TABLE 5 

EDUCATIONAL LEVEL BY GRADE 

Grade Doctorate Masters Bachelors No Degree 

Colonel 47. 677. 297. 0 

Lt/Colonel 17. 697. 287. 27. 

Major 67. 507. 417. 37. 

TOTAL 37. 637. 327. 27. 

bachelor's degrees, both of which are included in the aca¬ 

demic major data. 

Table 6 illustrates the two highest academic majors 

held by the various grades of SPO Managers. The table 

clearly illustrates that the majority of academic majors are 

in the desired fields of study. Of the 314 degrees listed 

in the data, 53 percent were in engineering, 34 percent in 

management, and 13 percent in others. Seventy-one percent 

of the officers had at least one engineering degree. Twenty- 

eight percent of the officers had the desired mix of one 

engineering and one management degree. Eight percent of the 

officers did not have a degree in management or engineering, 

but many of their degrees were in scientific fields which 

met the Air Force requirement. (16:20-4) 
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TABLE 6 

ACADEMIC MAJORS BY GRADE 

Grade Degree Engineering Management Other No Degree 

Colonel 
Highest 44¾ 337. 237. 0 

Second 377. 237. 137. 277. 

Lt/Col 
Highest 477. 397. 127. 27. 

Second 547. 147. 127. 207. 

Major 
Highest 457. 477. 57. 37. 

Second 407. 297. 107. 217. 

TOTAL 
Highest 467. 407. 127. 27. 

Second 467. 207. 127. 227. 

“fe 
We examined Volume II of AFM 300-4 to investigate 

if the four-digit identification of academic majors would 

disclose fields of study related to the man-machine concept. 

We felt that the description of each academic major in AFM 

300-4 would be sufficient for this purpose. (18) Key words 

*AFM 300-4 is a coding manual used to convert plain 
language into computer alphanumeric identification codes. 
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or phrases used in the review were: man-machine, human en¬ 

gineering, and human factors. The following academic majors 

were extracted as possibly providing backgrounds favorable 

to PS requirements : 

Title Code 

Logistics Function Management 
Logistics Management 
Machine Design/Industrial Engineering 
Man-machine Translation 
Human Physiology 
Industrial Engineering 
Product Design/Production Engineering 

Safety Engineering 
Time and Motion Study 
Time and Motion Study 
Time and Motion Study 
Advance Product Design 
Cybernetics. 

1AMC 
1AMY 
4LC0 
4IDE 
7AAG 
4LYY 
4LGE 
4RYY 
2AKK 
4LCE 
4LDD 
4MHA 
4TBY 

Only eleven of the academic majors in our data (3.4 

percent) coincided with one of these codes. This fact is 

significant and will be mentioned again in Chapter V. 

Professional Military Education 

Professional Military Education (PME) consists of 

three levels. The lowest level is Squadron Officer School 

(SOS), which is offered primarily to junior officers. The 

intermediate level is the Air Command and Staff College 

(ACSC) and is primarily for majors and Lt/Cols. Some offi 

cers attend the Armed Forces Staff College or foreign com¬ 

mand and staff schools to complete their intermediate PME. 
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The senior level consists of several institutions, including: 

Air War College 
Industrial College of the Armed Forces 
National War College 
Army War College 
Command and General Staff • 

Most of these schools are offered as both residence 

courses and correspondence courses. In our analysis, we did 

not differentiate between the residence courses and the cor¬ 

respondence courses. The analysis indicated by school level 

and grade is shown in Table 7. 

TABLE 7 

PROFESSIONAL MILITARY TRAINING BY GRADE 

Grade 
Inter- One 

SOS mediate Senior Only Two Three None 

Colonel 657c 607o 447, 277, 407, 217, 127, 

Lt/Col 807, 347, 177. 487, 387. 37. 117. 

Major 717. 77. 57. 697. 107. 0 217, 

TOTAL 747. 357. 277* 487. 307, 87* 147, 

*Percentages do not include Majors as they are not eligible 
for senior service schools. 

Although the percentages of PME attendance are high, 

we were surprised that they were not higher. Considering 

the status that SPO Managers supposedly have, we expected 

SOS attendance to approach 100 percent. The fact that only 
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71 percent of the majors attended SOS was particularly in¬ 

teresting, since we belong to the same career group and 

SOS has been heavily emphasized throughout our career. The 

intermediate and senior service schools are in a relatively 

better position. It is likely that the Lt/Col attendance 

in intermediate and senior PME schools will continue and 

eventually match the percentages held by the colonels. 

We were under the impression that ICAF was a rather 

important school for officers involved in the weapon systems 

acquisition process so we evaluated it separately. (9:33) 

A total of ten colonels, eight Lt/Cols, and two majors at¬ 

tended ICAF, 15 of them by correspondence. The fact that 

less than three percent of the ASD SPO Managers have at¬ 

tended ICAF in residence might indicate that a lower degree 

of emphasis is placed on the school than we believed. 

Technical Training 

There are two sources of specific SPO manager train¬ 

ing. The first is the School of Systems and Logistic's 

System Program Management Course, conducted at WPAFB. The 

second is the Defense Program Management Course conducted 

by the Defense Systems Management School (DSMS) located at 

Fort Belvior, Virginia. (11:27) Twenty-five officers at¬ 

tended the System Program Management Course and ten attended 
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the DSMS. Since only one officer attended both courses, we 

grouped the data for our analysis. Percentage attendance, 

by grade and AFSC, is shown in Table 8. 

TABLE 8 

SPO TRAINING COURSE ATTENDANCE 
BY GRADE AND AFSC 

Grade 2911 2916 2921 2926 Totals 

Colonels 277. 127. 87. 127. 157. 

Lt/Cols 187. 277. 127. 507. 247. 

Majors 157. 77. 337. n/a 147. 

Totals 187. 217. 137. 237. 197. 

Our analysis indicates that the Lt/Cols attended the 

specialized SPO courses more often than majors or colonels. 

Our data did not indicate how many of the Lt/Cols attended 

the courses while in the grade of major. The fact that 

nearly one-fourth of the Lt/Cols have attended a specialized 

SPO training course is a favorable trend in attendance in 

the two training schools. 

Another SPO management course that we investigated 

is the technical training offered twice a year by ASD. This 

training consists of a one-week course and is designed 
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primarily for newly assigned SPO officers and civilian man¬ 

agers. (46) The course is limited to ASD personnel and does 

not teach any PS orientation, so, we made no further effort 

to include it in our study. 

Experience 

Our data indicated past experience in two ways. The 

first was through additional AFSCs.* The second was through 

the listing of past duty titles. Both sets of data were 

difficult to group for any type of analysis. However, an 

effort was made to reduce the data to a few generalities 

that could be grouped for comparison analysis. No effort 

was made to compare the AFSCs with the duty titles. 

Air Force Specialty Codes. The duty code was, of 

course, the appropriate 29XX. In addition, 69 percent of 

*Quotes from AFM 35-1 indicate how the AFSC can 

identify an individual's experience: 
"A primary AFSC will be designated for each commis¬ 

sioned officer . . . and will be the AFSC in which the in¬ 
dividual is most highly qualified to perform, duty . . . 

"That AFSC representing the best additional quali¬ 

fication will be designated the second or '(2)' AFSC. 
"That AFSC representing the next best qualification, 

other than the primary '(P)' or second '(2),' will be des¬ 

ignated the third '(3)' AFSC. 
"Officers possessing a currently effective aeronaut¬ 

ical rating or ratings will have the AFSC denoting best air¬ 
crew qualifications designated as either primary '(P),' or 

the second '(2)' AFSC. 
"R and D AFSCs (26XX,27XX,28XX,29XX) awarded(an 

officer will be retained as primary, 2d, or 3d AFSC." 

(14:6-17,19) 
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the sample carried their duty code as a primary or third 

specialty code. The usual sources for SPO Managers are 

listed in ¿FM 36-23 as development engineers (28XX), pro¬ 

curement officers (65XX), research and development managers 

(27XX), and the scientific field (26XX). Percentages of 

these codes are shown in Table 9. In some cases an officer 

had more than two of the required source specialties, con¬ 

sequently, the percentages in the table often add up to 

more than 100 percent. 

Analysis of the data revealed that the scientific 

and procurement fields are very lightly represented as SPO 

Managers. Ninety of the managers had development engineer¬ 

ing backgrounds and 26 came from the research and develop¬ 

ment (R&D) specialty. A total of 32 officers carried their 

duty AFSC as primary or third AFSC, with no other SPO re¬ 

lated AFSC indicated, that is, the only SPO experience or 

background indicating AFSC is their present duty AFSC. 

AFM 36-1 states that any officer entering the 2911 or 2921 

career field should have prior SPO experience or be quali¬ 

fied in one of the input career fields. (15:11-4) This 

indicates that these 32 managers were assigned directly to 

the 291X and 292X specialties without prior SPO experience 

or one of the recommended source specialties. There were 

also four officers who had a duty AFSC of 29XX and three 
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additional AFSCs in non-SPO related career fields. This 

infers that a total of 36 officers, or 20 percent of the 

SPO Managers in the sample, may lack the minimum experience 

required for the job. 

The data was also checked to see if any of the SPO 

Managers held 2955 (personnel subsystem officer) or 2675 

(behavioral scientist) AFSCs. The fact that not one AFSC, 

out of 534 possible (178x3) matched a PS-oriented code 

indicates that, perhaps, PS officers leave the SPO prior to 

advancement to the managerial level. 

Duty Titles. The current and previous duty titles 

were the weakest element of our data. The information 

available in the computer included the current duty title 

and past assignments within ASD, up to a maximum of five 

duty titles. If the individual had less than five concur¬ 

rent assignments in ASD, then it would also indicate the 

last duty title prior to assignment to ASD. Thus, some of 

the officers' duty titles were limited to their current 

title and their last duty title prior to assignment to ASD. 

In view of these limitations, the only significant finding 

was that eight officers appeared to have been assigned di¬ 

rectly to the SPO in a managerial capacity, without the 

experience required by AFM 36-1. This finding is notable 
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only in that it supports the similar observation noted in 

analyzing the AFSCs. The majority of officers had from 

three to five assignments listed, indicating that they have 

recent weapon systems acquisition experience. 

Combined Analysis and Comparison 

For comparison purposes, in our study we used two 

sources that deserve further explanation. The first of 

these was a systems analysis entitled, "The System Program 

Director of the Seventies," written in 1970 by Majors J. E. 

Chambers, D. W. Henderson, G. A. Jones and Mr. M. L. Solomon, 

as a requirement fcr their master's degrees in aerospace 

operations management. During their study. Major Henderson 

was the Systems Command career advisor, which gave him ac¬ 

cess to high level assistance and to personnel and perform¬ 

ance data on Systems Command SPDs. Their primary data 

source was a questionnaire sent to 91 Systems Command gen¬ 

eral officers, SPDs and key SPO personnel. Seventy-six of 

the questionnaires were returned and used in their analysis. 

Their secondary data source was the assignment and perform¬ 

ance histories of present SPDs. With this data, they de¬ 

veloped a model of an ideal SPD. We used their model and 

portions of their data in our analysis in Chapter III, 

referring to their paper as "The SPD of the Seventies 
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Study." (59) 

The SPD of the Seventies Study was well-accepted 

by Systems Command headquarters and served as the basis for 

an official policy letter issued by the Systems Command 

Deputy Chief of Staff for personnel in September, 1971. (25) 

We refer to the attachments to this letter (which is based 

on SPD of the Seventies data) as the "Systems Command Career 

Progression Data," and use some of the data it contains for 

comparison purposes. 

To analyze and compare our data in this chapter, we 

refer to the Systems Command career progression data on 

"all SPO colonels." (25:5) We compared these guidelines 

with the colonels, the 2926s, and the entire population, of 

our sample. The results are shown in Table 10. 

Our analysis indicated that in the three areas that 

were compared, the background qualifications of the officers 

we investigated are very similar to those found in the Sys¬ 

tems Command career progression data. 

Conclusions 

We summarized the answer to the first research ques¬ 

tion "What is the background of present SPO Managers?" by 

presenting a description of the typical SPO Manager. He is 

"a rated Lt/Col with a master's degree in engineering and a 
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TABLE 10 

COMPARISON OF SAMPLE DATA WITH SYSTEMS 
COMMAND CAREER PROGRESSION DATA 

AFSC Guide! AFSC Guide This Study This Study This Study 
Categories All SPO Colonels 2926s All 

Colonels _Officers 

No Degree 

Bachelors 

Masters 

Doctorate 

SOS PME 

Intermediate 

Senior 

DSMS 

Pilot 

Nav (Incl. 
Observers) 

Non-Rated 

3.7% 

22.4% 29% 33% 

69.4% 66% 67% 

4.5% 

34.5% 

4% 

65% 47% 

42.1% 60% 52% 

1.4% 

31. % 

63.4% 

3.5% 

74. % 

35. % 

bachelor's degree in engineering who has attended SOS and 

one other PME school. He has not attended any SPO training 

course, but he does have previous SPO experience in an en¬ 

gineering discipline. He was promoted with his peers and has 
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no apparent training or experience in personnel subsystems." 

Our analysis indicated that over 98 percent of the 

SPO Managers have the minimum educational requirement of a 

bachelor's degree. Nineteen percent of the managers have 

attended training courses that are specifically designed 

for SPO management positions. Finally, we concluded that 

the background qualifications of SPO Managers in ASD are 

similar to the qualifications desired by the Systems Command. 

In the next chapter we present our analysis of indi¬ 

vidual backgrounds through comparison with a career pro¬ 

gression model. 



CHAPTER III 

ANALYSIS OF BACKGROUNDS AND TRAINING 

WITH A CAREER PROGRESSION MODEL 

In this chapter we present an analysis of the 

sample data and compare it with the system program manage¬ 

ment career progression guide contained in AFM 36-23. This 

analysis is designed to complement Chapter II by evaluating 

the sample data with a systems approach. In Chapter II, 

grade, training, education and assignment data were analyzed 

separately. This provided information on the experience, 

training, and background of SPO Managers. 

In this chapter the computerized data on each indi¬ 

vidual was combined and then compared to previous studies 

and the Air Force career progression guide. Although the 

comparison does not determine if an individual is qualified 

for his position, it does compare the manager's background 

with established career progression guides. The analysis 

also provides a method for identification of weak areas in 

the career progression of program managers. Supplemented 

by Chapter II, this information is then used to answer 

45 
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research question two. 

Prior to conducting an analysis of the sample data, 

we had to find means of combining the qualitative data of 

many varied backgrounds and different career progressions, 

no two of which were alike, so that objective comparisons 

could be made. We decided to develop and use a model in¬ 

volving the concept of additive representation of worth. (29) 

The idea of using a model to represent a person's 

experience and training is not new. A similar procedure was 

used in the SPD of the Seventies study. (59:40) Our concept 

of transforming qualitative career information into a quan¬ 

titative index for use in a model was similar to theirs. 

However, our model was developed to compare qualitative in¬ 

formation, not for developing an ideal career progression 

guide. Also, the development of the model; i.e., its attri¬ 

butes, weighting factors, and sensitivity analysis, was ac¬ 

complished in an entirely different manner. 

The reason for using the career progression guide as 

the model's basis is explained next, followed by the model's 

development and sensitivity analysis. The latter part of 

the chapter will present the results from using the model 

to analyze the sample data. 
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Career Progression 

The primary purpose of Air Force career progression 

is to insure that sufficient numbers of highly qualified 

officers are always available to assume positions of in¬ 

creasing responsibility and scope throughout the Air Force 

and Department of Defense (DOD). (15:1-1) This purpose is 

similar to the management philosophy of the civilian com¬ 

munity. (6:506) The career progression guides contained in 

AFM 36-23 are based on appropriate plans and programs for 

the particular career area. The guides are used by individ¬ 

ual officers, superiors, personnel officers, and commanders 

to promote effective use of human resources and meet the 

needs of the Air Force. The Officer Classification Manual, 

AFM 36-1, also provides more detailed information on re¬ 

quired knowledge, education, training, and experience neces¬ 

sary for each specific AFSC. These two manuals complement 

each other and it can be inferred that, when taken together, 

they are representative of current Air Force policy on the 

desired or necessary background and training for specific 

Air Force Careers. Therefore, since the AFM 36-23 career 

We have inferred the manuals complement each other 
since no definitive written policy stated as such could be 
found. It is considered acceptable practice to infer govern¬ 
ment policy from written regulations and directives when no 
written policy stated as such exists. (54) 
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progression guide for the system program management career 

field represents Air Force policy, it was used as the nu¬ 

cleus of our model. Figure 5 is a copy of the System Pro¬ 

gram Management guide contained in AFM 36-23. 

Model Development 

The career progression guide is divided into five 

areas representing grade, professional military education 

(PME), training, education, and assignments. In each area, 

corresponding with an individual's time in service, the de¬ 

sired and suggested schools, grades, and assignments are 

listed. As an officer progresses in grade the assignments 

and schools act as building blocks preparing him for career 

advancement. Since the purpose of the model was to deter¬ 

mine how well the sample population compares to the system 

program management guide, it contains five terms, one for 

each area in the career progression guide. 

For the model to be used as a standard and for com¬ 

parison analysis, the following steps were taken to normal¬ 

ize the model output. The maximum value each attribute 

could contribute to a term was set at one hundred points. 

Thus, if an individual met all the requirements of a partic¬ 

ular attribute, he would be given one hundred points for 

that attribute. The attributes were then multiplied by 



r 

à ^ 

5Í 

II 
IJ 
!; I 

Ti- m 
(N rs r« >N r« 

lin 

TT I r T T 
— •» — — — — — 

49 

TT T J TT V 

i 

lililí 
i 
i 
i 

ií¡ 
}!» 
il! 

ü 
’i I? n 
Ü! 

» M 

ÜI 
ill lili 

i! 
f a 

Ü 

Ih ! 

[ f 
! i 

11 

! 

H 

I’ s 

} i 
Û 
ç; í L 
h 
Si 
* • 

lÜl 
4 ü * î 

lit . 
il i i ! ! I i 
ii! jii 
ÍIÜ il ! ni n ü 

i l1 
Jlji 

¡I ! 
! i ! i 

j ! I 
lî ï !î 

1 lî Í l< 

! I: 
> S! 
; > 

i 
! ! 

I ü 

! \ 

î ! 
u ; 

il! 
H Í 
ii 

ii « « Ü 

1 
. I ! !;!! 

!ls i!i I 

!i II:! 

illiii! 

i l 

£ • 

H' îJr 

in 
!üi 
ü 
II. Jt! 

jilii 
î -? ! 1 j i 

jiliSi 
ii 
3! 
lïi 

1 i 
ï {: 

* í : 
i! 

i < î: 
ù ii 
lli 

.¡Iji 
i? ii* 

îiii; 

-î* 5»! 
■ i' 

!ii! 

3 Ii 
- t 

U 
» 

Í 
IIIjî 

ifim 

i!- 

\üt 

iü; 

! 
/ 
! i 
il 

•: i i; 5 
il! 

lili 

J, 1;! 
^ a 5 

3 4 

[S 

! 

h! 
rl 

Ifi c! 
il »! 

H 
i! 

• *rv*i Ms-i iin 

a ; 
* ■ 

5‘ 

■ ►i»%».i •n»»' m ía an.«' n i \>i aiwiMMiüti 

Ai Ai rvnisfspcfsr^ts 

m 
•i 

<»■ 
i 

o 
CM 
• • 

vO 

O) 
TJ 
•H 
3 
ü 

C 
O 

•H 
M 
n 
(U 
Vi 
60 
O 
Ui 

eu 

U 
<u 
eu 

« 
U 

4-1 
c 
<D 
E 
QJ 
60 
« 
C 

â 
e 
<0 
Vi 
60 
O 
V4 

CL, 

E 
O 
4-1 

w 

to 
i 
i 
• 

m 

60 
•H 
Cl, 



50 

individual fractional weights, such that the sum of the five 

weights equalled one, and summed, providing a weighted 

average representing an officer's training and experience. 

Summarizing this discussion we have: 

ATTRIBUTES FOR 

GRADE=G; PME=P; TRAININGS; EDUCATION“E; ASSIGNMENTS=A 

0 - G - 100, 0- ? - 100, 0 -1 - 100, 0 - E - 100, 0 - A - 100 

WEIGHTS FOR 

GRADE=g; PME=p; TRAINING=t; EDUCATION=e; ASSIGNMENTS=a 

SUM (g+p+t+e+a) = 1 

BASIC MODEL 

0« SUM (gG+pP+tT+eE+aA) ¿100. 

The reason for summing the weighted attributes ver¬ 

sus taking a lexicographic approach, where only one attri¬ 

bute is considered at a time, is that all of the attributes 

contribute to career progression. (28:26) A deficiency in 

one attribute can be overcome by strengths in other attri¬ 

butes. In addition, a lexicographic approach would require 

a determination of which attribute is most important and 

what its minimum value should be. This might be desirable 
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if we wanted to determine whose career progression met or 

exceeded a specified standard, but this was not our intent. 

We wanted a model to use as a tool for comparing various 

career progressions. A weighted average is adequate for 

this purpose. 

The next step in the model's development was the 

conversion of qualitative information into quantitative 

values. This involved devising a method for scaling the 

importance of each element that contributes to an attribute. 

How many points is a bachelor's degree worth or how much is 

a command or operations assignment worth? The slightly dif¬ 

ferent procedures used for each attribute are explained in 

the following paragraphs. 

Grade. Points were awarded for grade on the follow¬ 

ing basis. If an officer's grade was within the grade 

spread listed in AFM 36-1 for his AFSC, he was given one 

hundred points. If an officer was below the grade spread 

but had been promoted below the zone, he was awarded fifty 

points. Otherwise, an officer with a grade below the re¬ 

quired grade received zero points. With the elimination of 

captains from our sample population (reference Chapter II), 

the only time the above situation could arise is at the 

entry level for the 292X career field (2921). An example 

of this situation would be a below-the-zone major serving 



52 

in the 292X duty AFSC. If an officer held the proper grade 

for the AFSC but had been passed over, he was given only 

fifty points. Therefore, the possible points for grade were 

0, 50, and 100.* 

PME. Three levels of PME are listed on the career 

progression guide. Points are awarded for each level com¬ 

pleted based on the relative length of the curriculum. 

Since SOS in residence requires approximately one-third the 

time as intermediate or senior schools, it was given only 

one-third the points awarded for these levels. Intermediate 

and senior schools were given equal points. To receive a 

hundred points, the officer would need to complete all three 

levels of schooling. No differentiation was made between 

whether or not a course was taken in residence or by corres¬ 

pondence. Credit was given only once for completion of a 

particular level; i.e., if an officer had completed both 

ACSC and the Armed Forces Staff College, he would receive 

credit for one intermediate school. The possible combina¬ 

tion of points for PME are 0, 14(100x(l/7)), 43(100x(3/7)), 

57(100x(4/7)), 86(100x(6/7)), and 100. 

We realize that the grade of Colonel implies more 
experience than a Major or Lt/Col and therefore a distinc¬ 
tion could be made between the grades. It will be shown 
later during the sensitivity analysis that the model output 
is not sensitive to grade. 
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Training. Technical training courses consisted of 

the DSMS course and the School of Systems and Logistics SPO 

course. These two courses were selected primarily because 

of their general acceptance in our literature review as 

being the two most important and/or recommended training 

courses for SPO Managers. Since very few officers had at¬ 

tended these courses and only one had attended both, we de¬ 

cided to treat them equally and award fifty points for each 

course. This does not imply that the courses are equal in 

quality or length. Our reason for awarding less than one 

hundred points was to provide a method for differentiating 

between one and two courses. Also, the career progression 

guide, as well as other sources, suggested that both are 

desirable for a system program manager. Therefore, possible 

values for technical training are 0, 50, and 100. 

Formal Education. In subjectively arriving at a 

scaling method for formal education, it was again necessary 

to rely on our literature review. The career progression 

guide states that a bachelor's degree is mandatory. There¬ 

fore, if an individual did not have a bachelor's degree, he 

was given zero points. On the other end of the educational 

scale, the need for an education beyond a master's degree 

was considered negligible by several sources including the 
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career progression guide. For this reason, no special 

credit was given for doctoral degrees. Almost without ex¬ 

ception, our sources of information recommended a bachelor's 

degree in engineering and a master's degree in management, 

or vice versa. Therefore, the top of the education scale 

represents an officer who has a master's degree in engineer¬ 

ing or management with a bachelor's in the opposite disci¬ 

pline. Table 11 shows the various combinations considered 

and the points applied to each. These points were arrived 

at subjectively by ranking the different levels (or amounts 

of education) and then treating the intervals between the 

levels equally. 

The scale does not award many points for a master's 

degree outside the desired disciplines, since the model is 

designed to show how well system program managers compare 

with the career progression guide and not how well educated 

they are. Although a bachelor's degree in engineering or 

management is required, the Systems Command desires approxi¬ 

mately a 50/50 ratio of master's to bachelor's degrees for 

staff, manager and director positions. Therefore, 50 points 

*The reasoning used was that all degrees have some 
value but those in the disciplines desired for system pro¬ 

gram management possess more value. 

MM mm ¡ummÊÊmmâmm .Mi 
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for a bachelors and 100 points for a masters was considered 

appropriate. (20:3-39) 

TABLE 11 

FORMAL EDUCATION SCALE 

Degrees Rating 

Master's Degree in Engineering and 
a Bachelors in Management or a 
Masters in Management and a 
Bachelors in Engineering. 
(Also, included in this group are two 
Masters or a PhD and Masters as long 
as one is from each discipline). 100 

Two degrees, one of which is at least 
an advanced degree, with both in man¬ 
agement or both in engineering. 83 

Two degrees with one of the degrees 
in engineering or management. These 
degrees could be two Bachelors, 
Bachelor and Masters, or PhD and 
Masters or two Masters. 66.7 

A degree in engineering or management. 50.0 

A Master's degree, Phd, or two Bachelors 
none of which are in engineering or management.. 33 

Bachelor's degree not in engineering or 
management. 16.7 

No academic degree. 0 



Assignments. Our subjective evaluation of the 

importance of assignments was again based on our literature 

review. Assignments were categorized into the following: 

1. Operational experience-rated, missiles, mainte¬ 

nance, etc, 

2. Command experience-SPD, Wing Commander, etc, 

3. Staff experience (within the Systems Command)t 

4. Laboratory experience. Test, APPRO, engineering, 

5. SPO experience, 

6. Procurement experience. 

Twenty-five points were awarded for each assignment 

category up to a maximum of one hundred points. A particular 

category would not be counted twice, therefore, if an offi¬ 

cer had only worked in a SPO he would receive only 25 points. 

We were liberal in awarding points for this attribute pri¬ 

marily because of our sample data. Previous assignments had 

to be inferred in many cases from AFSCs and duty titles, 

since we did not have access to the officers' Form 11s. If 

more detailed information on officers' careers is available 

a more exhaustive list of assignments could be developed 

with fewer points being applied to each. The point assess¬ 

ment used does provide a current (last few years) measure 

of differentiation between assignments and experience and it 



is satisfactory for our analysis. Possible values for the 

assignment attribute are 0, 25, 50, 75, and 100. 

Assumptions 

All models are based on simplifying assumptions. 

In our model we assume that the five attributes meaningfully 

represent an officer's career. Obviously, this need not be 

the case since effectiveness as a manager or leader, for 

example, would play a vital part in progression. One means 

of evaluating this area for an Air Force officer might be 

the use of Officer Effectiveness Reports (OERs). As we did 

not have access to this information we could not include it 

in the model. Even if the data had been available, its ef¬ 

fects on the results probably would be limited because of 

the high mean and general lack of any variance with the 

present OER system. Although the OER index is not included 

in the model directly, it is present indirectly in the at¬ 

tributes of grade, PME, and assignments. An officer's cur¬ 

rent grade indicates if he was promoted early, or if he has 

been passed over. Officer selection for the intermediate 

and senior PME schools is based on past performance and ex¬ 

pected potential to the Air Force. Types of assignments 

might be a good indication that an officer has shown promise 

and is being groomed for future management 
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assignments. (6:492) 

Another implied assumption is that one attribute can 

substitute for another, a strong attribute can overcome the 

deficiencies of a weak one. Although this does not appear 

to be unreasonable between PME, training, education and as¬ 

signments (where education is sometimes considered a substi¬ 

tute for experience), the grade attribute is more difficult 

to accept. Grade normally represents an experience factor; 

i.e., a colonel usually has more experience than a major. 

On the other hand, a below-the-zone major, Lt/Col, or colo¬ 

nel might be more gifted in his abilities to manage re¬ 

sources than an officer who has been passed over. In addi¬ 

tion, grade can restrict an officer from holding certain 

positions or receiving certain assignments. Therefore, pro¬ 

motion success, as indicated by grade, can and does play a 

role in an individual's career progression. As previously 

noted, when a sensitivity analysis was performed on the 

model output, grade was removed with no apparent effect on 

the results. 

The data on the 22 officers in the 2926 career field 

were used to test the model. Since the career progression 

guide makes no apparent differentiation in the importance of 

the five attributes, we used Laplace's principle of 
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insufficient reason and treated them as equally important. 

(2:87) The weighting factors were all set at one-fifth, 

thereby implying that each attribute contributed equally to 

an officer's experience and training. The values used for 

each attribute and the resultant weighted value for each of 

the 22 officers is shown in Table 12. The o^'icer's scores 

were then ranked, with the highest receiving a rank of one 

and the lowest, a rank of 22. The mean score for the 22 

scores was 60. This set of ranks and mean score was then 

used as a basis for our sensitivity analysis which is 

presented next. 

Sensitivity Analysis 

Tests were performed on the model to determine the 

effect of different weighting factors. The statistical pro¬ 

cedure used to measure the change induced in the model's 

output by varying the weighting factors was the Spearman 

rank order correlation test. This test involves a coeffi¬ 

cient that represents the correlation between two sets of 

paired variables originating from the same source. For our 

purpose, a high correlation between two sets of values, 

calculated using different weights, indicates the model out¬ 

put is insensitive between the weights. The same relative 

information would be provided by the model no matter which 
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TABLE 12 

SAMPLE DATA FOR THE 2926 CAREER FIELD 

Officer 

Attribute Value 

Grade B1E 
Train- 
ing 

Educa¬ 
tion 

Assign¬ 
ment 

Weighted 

Value* Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

100 

100 

57 

0 

100 100 

100 14 

100 

100 

43 

0 

100 100 

50 0 

100 100 

100 0 

100 100 

100 43 

100 14 

100 100 

100 

100 

100 

100 

100 

100 

100 

100 

0 

86 

57 

86 

43 

R6 

43 

14 

50 

0 

0 

0 

0 

50 

0 

0 

50 

0 

50 

0 

0 

0 

50 

0 

0 

0 

0 

0 

0 

0 

66.7 

100 

100 

83 

33 

83 

100 

100 

50 

33 

66.7 

50 

83 

83 

50 

66.7 

100 

83 

50 

83 

83 

66.7 

75 

75 

100 

100 

75 

50 

75 

50 

75 

75 

75 

75 

75 

75 

75 

50 

50 

75 

50 

50 

75 

75 

69.7 

55 

80 

59.4 

50.2 

56.6 

75 

40 

75 

41.6 

78.3 

53.6 

54.4 

71.6 

55 

60.5 

61.4 

68.8 

48.6 

63.8 

60.2 

51.1 

6 

14.5 

1 

12 

19 

13 

3.5 

22 

3.5 

21 

2 

17 

16 

5 

14.5 

10 

9 

7 

20 

8 

11 

18 

Total 
Mean 

2150 1086 
98 49 

250 
11 

1613.8 
73. 

1550 
70 

1329.9 
60 

♦Calculated Using Equal Weights 
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weights were applied to the attributes. Conversely, a low 

correlation would mean the model output is sensitive to 

different weights. The measure of rank correlation used 

in the test is the Spearman rank correlation coefficient 

(R). Although there are other methods for determining asso¬ 

ciation, the Spearman rank test was selected for the follow¬ 

ing reasons: 

1. It requires no assumptions concerning the popu¬ 

lation from which the set of values are drawn; 

2. It requires only ordinal scaling of values; 

Ordinal scaling means you are able to distinguish that one 

number is larger than another but not to the extent that 

you can measure the interval between the numbers. For ex¬ 

ample, it is reasonable to assume that a master's degree is 

better than a bachelor's degree but almost impossible to 

state how much better; 

3. The computations required to determine the co¬ 

efficient are neither complicated nor extensive. This was 

a definite benefit considering the size of the sample and 

number of tests performed! 

U. The discriminating power of the test, although 

not as strong as some requiring more information concerning 

the sample, was considered more than adequate for our 
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purposes. Discriminating power refers to the test s ability 

to adequately determine the degree of association between 

two samples. (5:202) 

The calculation of R involved the following pro¬ 

cedures. First, two sets of values are calculated from the 

same source by using different weights for each set. Our 

source was the computerized personnel data of the 22 offi¬ 

cers with duty AFSC 2926. Each set of 22 values is then 

ranked, with the highest value given a rank of one and the 

lowest value, a rank of 22. In the case of ties within a 

set, each tied value is given the average of their ranks. 

For example, if two officers have exactly the same score, 

for instance a score of 89 points which is also the highest 

score for the set, they would each receive a rank of 1.5 or 

the average of one and two. Then each officer s two ranks 

are compared and the difference noted. If each officer s 

rank were the same for all 22 officers, the correlation be¬ 

tween the two sets of data would be perfect. The difference 

between the ranks indicates the disparity between the two 

sets of rankings. If officer "A" was ranked number one 

using the first set of weights and ranked number three using 

the second set of weights, his difference in ranks (D) would 

be a negative two. To prevent the problem of having 
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negative D's cancel out positive ones when the total magni¬ 

tude of the samples difference is determined, the D's for 

each officer are squared. After this has been accomplished, 

R is calculated by inserting the sum of the D's squared in 

the following formula: 

N 

R - 1 - e^D- 
1=1 

N is the size of the sample or number of officers 

2 
considered. In our case, N was equal to 22. is the 

square of the differences between the ranks. In the example 

of officer "A" above, this value would be a minus two 

squared or four. If the relation between the two sets of 

ranks were perfect, every D would be zero and R would equal 

one. As the D's increase, the degree of association 

decreases. 

The general expression for the correlation coeffi¬ 

cient is 

The form shown, however, is equivalent and easier to 
evaluate. (5:203) 
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Using the above procedure, a series of 20 tests 

were conducted using various weighting factors. Each set 

of values was ranked and compared to the standard set of 

ranks shown in Table 12. The R for the standard set has 

the value 1. 

From our literature review, we ascertained that the 

attributes are not necessarily considered of equal impor¬ 

tance for program management careers. Therefore, the first 

test compared a model using weights, assuming some prior 

knowledge of the relative importance of the attributes. Our 

purpose was to see how weights based on insufficient reason 

compared with weights based on uexpert" opinion. 

These weights were determined in the following 

manner. A matrix was constructed consisting of a column 

for each attribute in the model and a row for each refer¬ 

ence. Each attribute that was referenced, by indicating it 

was either mandatory, desirable, or nice to have, was given 

one point. The weight applied to each attribute was then 

calculated by summing the points in its particular column 

and then dividing by the total sum of points in the matrix. 

The information provided by each reference was considered 

of equal importance in the development of the matrix. The 

matrix with the final weights for each attribute is shown 
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in Table 13. The row numbers refer to the following 

sources» 

1. AFM 36-1, (15) 

2. AFM 36-23, (16) 

3. SPD of the Seventies study, (59) 

4. AFSCP 36-2, (20) 

5. Systems Command Career Progression Data, (25) 

6. Project/Product Manager Orientation, (13) 

7. "Systems Management in the USAF--A Review and 

Analysis" (62) 

8. "An Analysis of Possible Improvements in the 
Staffing of System Program Offices',' (63) 

9. "Weapon Systems Acquisition Curriculum',' (61) 

10. "Is Specialized Training Required for Newly 
Assigned System Program Office Personnel',' (64) 

TABLE 13 

MATRIX USED TO DETERMINE WEIGHTS 

Source G P T E A 

1 “ï ï ï I ï 
2 11111 
3 1111 
4 11111 
5 1 1 1 1 
6 1 1 1 
7 1 1 1 
8 1 
9 1 

10 1 1 1 
Total 3 6 7 9 9 - 34 
Weight 3/34 .09 6/34 .175 7/34 .206 9/34 .265 9/34 .265 



66 

Using these weighting factors in the model produced 

an R equal to 98 percent. This high degree of association 

implies that the model using weights based on LaPlace's 

principle of insufficient reason does not differ signifi¬ 

cantly when opinion concerning the importance of the attri¬ 

butes is known. 

We performed a series of tests treating one or more 

attribute(s) as insignificant or equal to zero. This was 

accomplished by setting the weights of attributes not con¬ 

sidered important to zero and treating the remaining attri¬ 

butes as contributing equally to career progression. Table 
✓ 

14 is a summary of the test results. This procedure pro¬ 

vided us with information on the sensitivity of the model 

output to the elimination of attributes. We found that the 

output was least sensitive to the elimination of grade and 

extremely sensitive to PME. As a result, a review of the 

sample data showed that a majority of the officers met the 

grade requirements and received a hundred points for that 

attribute. Because of the high degree of association when 

grade is eliminated, an R of .99, the removal of grade does 

not invalidate the use of the model as a tool for measuring 

officer career progression. It actually increases the 

model's effectiveness by lowering an officer's score and 
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TABLE 14 

RESULTS OF SENSITIVITY ANALYSIS 

Model 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Weights Applied to 
Each Model Attribute 

.2 

.09 

.25 

.25 

.25 

.25 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.2 

.175 

.25 

.25 

.25 

0.0 

.25 

0.0 

.33 

.33 

.33 

0.0 

0.0 

0.0 

.5 

.5 

.5 

1.0 

0.0 

0.0 

0.0 

.2 

.206 

.25 

.25 

0.0 

.25 

.25 

.333 

0.0 

.33 

.33 

.5 

.5 

0.0 

.5 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

.2 

.265 

.2S 

0.C 

.25 

.25 

.25 

.33 

.33 

0.0 

.33 

.5 

0.0 

.5 

0.0 

.5 

0.0 

0.0 

0.0 

1.0 

0.0 

.2 

.265 

0.0 

.25 

.25 

.25 

.25 

.33 

.33 

.33 

0.0 

0.0 

.5 

.5 

0.0 

0.0 

.5 

0.0 

0.0 

0.0 

1.0 

1.00 

.98 

.96 

.92 

.94 

.63 

.99 

.40 

.92 

.91 

.91 

.39 

.40 

.49 

.89 

.84 

.88 

.66 

.42 

.33 

.43 

M 

60 

57 

58 

57 

73 

63 

52 

52 

64 

44 

45 

42 

41 

72 

30 

61 

60 

49 

11 

73 

70 
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highlighting his career deficiencies. It also allows the 

model to correspond more favorably with weights determined 

from our literature review. Therefore, the remainder of 

the tests presented in Table 14 are concerned only with the 

four attributes of the model other than grade. 

Also included in Table 14 under the M column is the 

average score or mean for the 22 officers' scores in each 

test. The high mean of 73 indicated that the educational 

requirement of this group of officers is quite good. The 

area showing the greatest room for improvement is technical 

training with an extremely low mean of 11. The mean, 

therefore, provides a method for comparing an individual's 

career with that of a group of his peers, and one AFSC 

group's with another's, to see if there is any significant 

difference in their careers. The mean was used in our com¬ 

parison study which is discussed next. 

The model has been developed as a tool for the pur¬ 

pose of correlating personnel data with a specific career 

progression guide. The accuracy of the model is restricted 

by the data, the subjective evaluation of the user, and the 

assumptions inherent in its development. The model does 

provide an excellent method for personnel monitors to 

evaluate individual system program management careers and 
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determine areas of weakness. For that reason, the previous 

discussion on the development and sensitivity analysis of 

the model has been presented to provide the reader with a 

method of modifying or developing a similar model. 

Comparison Analysis 

A comparison analysis was conducted using the re¬ 

fined model containing the four attributes of E, P, T and 

A weighted equally. The purpose of this analysis was to see 

how the backgrounds and training of our sample compared with 

the Air Force career progression guide, and with other sys¬ 

tems program management career studies. Table 15 summarizes 

the results of these comparisons. 

The first comparison between different AFSCs in our 

sample indicated that officers presently with a duty AFSC 

of 2921 have the highest mean, one point above the group 

with duty AFSC 2926. This indicates that there should be 

some improvement in the 2926 career field as the officers 

at the entry level become fully qualified. Both 292X 

groups had higher mean scores than either 291X groups of 

officers. This appeared, in part, to be caused by PME. 

The reason for the lack of PME is probably the large number 

of majors in these groups who have not had the opportunity 

to attend senior service schools. This point precisely 
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TABLE 15 

RESULTS OF COMPARISON ANALYSIS 

Group Mean 

2926 52 

2921 53 

2916 49 

2911 41 

Total for Sample Data 46 

Systems Command Career Progression Data 49 

Typical Program Manager 53 

SPD of the Seventies Study (20 officers) 47 

SPD of the Seventies Study (10 officers) 59 

shows the use of the model. A lower mean implies a weakness 

in the groups' career progression and further inspection 

mak®s it easy to determine which attribute is causing the 

problem and, therefore, needs attention or improvement. 

A score was also calculated for the typical SPO 

Manager outlined in Chapter II. The score was equal to the 

2921 group and one point above the 2926 group. This indi¬ 

cates that the qualitative description of the typical SPO 
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Manager compares favorably with the officers serving in the 

292X duty AFSC. 

A score was also calculated from the percentages 

contained in a letter concerning the career progression of 

program managers in the Systems Command. (25:3) The score 

indicates that our sample closely approximates the total 

Systems Command population of program managers. 

A further comparison was made with the ideal career 

progression outlined in the SPD of the Seventies study. 

(59:43) We were interested in comparing their model with 

ours. They never calculated a score using their model for 

the ideal career. By using their model and data, we calcu¬ 

lated a value of 9140. This is the highest score possible 

and it would correspond to our model's highest score of one 

hundred. To determine the degree of association between 

the two models, the 20 careers cited in their paper were 

used for calculating career scores from our model. The 

ranks of these scores were compared with ranks listed in 

their study for 20 careers by using the Spearman rank cor¬ 

relation test. An R of 93 indicated a good degree of asso¬ 

ciation between the two models. 

The mean value of 47 points for the 20 careers, was 

about equal to our sample mean of 46. A mean value of 59 
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points was determined for the ten hand-picked careers con¬ 

tained in their study. This value is considerably higher 

than ours, which is not surprising since these careers were 

selected as representative of the best SPO Managers. 

Conclusion 

Our conclusion, resulting from the comparison analy¬ 

sis, is that, as a group, the careers of SPO Managers in ASD 

fall short of the program management career guidelines es¬ 

tablished by the Air Force. This provides the answer to 

research question two on how closely SPO Managers' careers 

compare with the Air Force career progression guide. It 

also can be inferred that this same conclusion holds true 

for the Systems Command in general since our sample data 

compare favorably with those of the Systems Command Survey. 

We could have drawn the same conclusion with just a 

cursory look at the data since not one officer met all the 

requirements of the model. The model, however, illustrates 

this fact more vividly by providing a measure of this dis¬ 

parity as the difference between an officer's score and the 

ideal of one hundred. 

If one is also willing to assume that the model pro¬ 

vides an accurate measure of the disparity between what is 

stated and what appears to be the real situation, we may 

mm 
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further conclude that there is considerable room for im¬ 

provement in the present methods used to develop SPDs. A 

similar finding was reported by the Blue Ribbon Defense 

Panel in 1970. (24:79) 

In addition to the results of our comparative analy¬ 

sis, this chapter presented the development and sensitivity 

of the model used in the analysis. This presentation pro¬ 

vides background information on the model so that it can 

be used for further career field studies in the future. In 

the next chapter PS training curricula are analyzed. 



CHAPTER IV 

ANALYSIS OF PRESENT WEAPON SYSTEM 

MANAGEMENT COURSE CURRICULA 

Our review of presently available education courses 

for SPO Managers is presented in this chapter. This review 

was conducted for the purpose of answering research question 

three. The question must be answered before we can deter¬ 

mine if more training is needed. 

Prior to reviewing the course curricula, we present 

our method of data collection, followed by our analysis of 

the applicable courses. The chapter concludes with the 

answer to research question three. 

Data Collection 

Several sources were used to gather data for the 

review of educational courses applicable to system program 

management. AFM's 36-1 and 36-23 were our primary sources, 

supplemented by the SPD of the Seventies study. In addi¬ 

tion, Air Force Institute of Technology (AFIT) admissions 

personnel were interviewed to determine the availability of 

74 
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other courses which had not been identified. (53) The , 
% 

analysis presented in the previous two chapters also pro- . 

vided source information. 

The schools and courses selected were divided into 

categories of training, PME, and formal education and are 

listed in Table 16. The selected schools were contacted 

and current catalogues and course outlines were obtained, 

which served as our data base for the review. As a result, 

each school was evaluated on its own description and not on 

the opinions of instructors, students, or our subjective 

judgment. Summaries for each school reviewed, including 

our estimate of PS training in each curriculum, are pre¬ 

sented in the following paragraphs. 

Formal Schools 

Graduate Systems Management. This program is 

offered by the Department of Management, School of Engineer¬ 

ing, AFIT, WPAFB, and leads to a master of science degree in 

Systems Management. The program requires fifteen months and 

provides a broad theoretical and applied background in the 

concepts and principles of qualitative and quantitative man¬ 

agement, economics, operations research, and allied disci¬ 

plines for mature, technically-oriented officers interested 

in assignment to SPOs. (22:2) 
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TABLE 16 

LIST OF TRAINING COURSES AND FORMAL EDUCATION 

PROGRAMS RECOMMENDED FOR THE SYSTEMS 

MANAGEMENT CAREER FIELD 

Formal Education 

Systems Acquisition Management 

Graduate Systems Management 

Graduate Logistics Management 

Systems Management 

PME 

Industrial College of the Armed Forces 

Air War College 

Air Command and Staff College 

Squadron Officer School 

Training Courses 

System Program Management 

Program Management Course 

This program was selected for review because it was 

specifically designed to provide the Air Force with System 

Program Managers. (53) Since the program's beginning in 
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1965, approximately two-thirds of the graduates have re¬ 

ceived initial assignments to SPOs. (22:4) 

The course curriculum, which totals 70 credit hours, 

appears to offer no direct instruction in the man-machine 

area. The purpose of one course. Behavioral Science in 

Management, as stated in the curriculum, is "to gain insight, 

improve skills, and increase knowledge and understanding of 

the role and importance of human factors and forces on the 

system manager." (34:16) The course appears to be oriented 

towards the management of people in organizations and not 

the human factors involved in the design of weapon systems. 

The curriculum also includes Production Management, 

a course whose aim is "to develop an improved understanding 

of modern manufacturing concepts, practices and techniques 

which can assist the student in relating to the industry-Air 

Force production environment." (34:8) Topics included in 

the course description which imply a man-machine relation¬ 

ship are process planning, plant layout, maintenance control, 

and quality control. 

The course description for the remainder of the 70 

hours of instruction does not indicate any emphasis in the 

PS area. In total, then, Graduate Systems Management offers 

little in the way of PS training for future system program 
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managers. 

Graduate Logistics Management. This program is 

offered by the School of Systems and Logistics, AFIT, WPAFB 

and leads to a Master of Science degree in Logistics Manage¬ 

ment. The program entails twelve months of instruction de¬ 

signed to develop a cadre of logisticians for assignment to 

key positions throughout the military departments. (23:4) 

This program was selected for review primarily on 

the percentage of graduates in Class 72B with SPO related 

assignments. Although it was not designed for the training 

of program managers, it is a major AFIT input into the 

career area. (53) 

The stated mission of the program is to further the 

education of selected personnel in scientific management with 

emphasis upon the allocation and use of human, material, and 

fiscal resources. However, the program's curriculum of 57 

hours seems to offer little in the area of PS. 

Maintenance Management is a required course that 

offers some instruction in the man-machine relationship in¬ 

cluding problems of labor force distribution, availability, 

and utilization. The course emphasizes the application of 

the processes of planning and control of equipment mainte¬ 

nance and management in the USAF. Although not specifically 
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concerned with system design, it stresses the importance 

of poor design and its effects on the maintenance 

environment. (33:V-10) 

A three-hour elective is offered entitled Human Re¬ 

source Management which deals with the management of people, 

not the importance of humans in the design of man-machine 

systems. Specific subjects covered in the course include 

task specialization, staffing, performance appraisal, em¬ 

ployee development, justice and collective 

bargaining. (33:V-11) 

The remainder of the courses offered in the current 

catalog do not indicate any direct relationship to man- 

machine design. 

Systems Management. This program is offered by the 

Institute of Aerospace Safety and Management, University of 

Southern California and leads to a Master's of Science in 

Systems Management. This program is not specifically used 

by the Air Force for program management development, but was 

included in our review because many AF officers (five in our 

sample) receive degrees from the school. (53) 

The school's brochure states: 

The core study areas of System Management, Human- 
Factors, and System Technology provide a multidisci¬ 
plinary academic program to understand the components 
and nature of a system--man, machine and environment. 
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The core courses in Human Factors provide the stu¬ 
dent with the knowledge and understanding of man's 
overall characteristics and performance as a system 
component in the man-machine environment relation¬ 

ship. (41:2) 

The human factors courses account for approximately 

one-third of the program's curriculum and include the follow¬ 

ing areas of instruction: 

Measurements of aptitudes, capacities, and at¬ 
titudes; psychiatric considerations of human relia¬ 
bility; identifying and reducing human factors 
problems; the potential effects upon military opera¬ 
tions of physical stress to the human body; varia¬ 
bilities of perception and performance under fatigue 
and emotional stresses affecting the pilot, crewman 
and support personnel. (41:4) 

We concluded from our review that the Systems Manage¬ 

ment program of the Institute of Aerospace Safety and Manage¬ 

ment offers a balanced curriculum for program management 

with considerable emphasis in the PS area. 

Systems Acquisition Management. The last curriculum 

reviewed involves a new System Management Program offered by 

the Naval Postgraduate School, Monterey, California. The 

purpose of the program is "to produce a graduate who can 

function effectively within the existing DOD acquisition 

system." (61:2) Although the school is not designed for the 

Air Force nor attended by Air Force personnel, it was re¬ 

viewed because it is a program designed for military System 

Program Managers. It also provides additional insight into 
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the nature of Instruction provided by other DOD agencies. 

The course of instruction is divided into six terms 

and seems to parallel the graduate System Management and 

Logistic Management programs of the Air Force in course 

content. The curriculum includes one four-credit course 

entitled the Behavioral Sciences and Project Management. 

The object of the course is to provide students with an 

application of behavioral science to project management 

functions in industry and government. Primarily, it deals 

with the management and control of people to achieve the 

objectives of the organization. (40) 

Another course in the curriculum, entitled Systems 

Engineering Management, covers the following engineering 

disciplines related to PS: reliability, maintainability, 

human factors, safety, configuration management and value 

engineering. (40) 

The Navy's System Acquisition Management program, 

although it does not offer more in PS training than the 

courses offered by the Air Force, does provide a comprehen¬ 

sive course of instruction for Program Management and would 

be a viable alternative for use by the Air Force. 
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Training Courses 

Program Management Course. This educational program 

is a 20-week training course taught at the Defense Systems 

Management School, Fort Belvoir, Virginia. DSMS is a 

jointly staffed triservice institution established by the 

Secretary of Defense to educate selected military and civil¬ 

ian personnel in the fundamentals and most effective methods 

of program management. Prior to the establishment of DSMS 

in July 1971, the course was taught at the Defense Weapon 

System Management Center, WPAFB, Ohio. (37:iii) 

A review of the curriculum indicates that two 

courses might provide instruction in PS. One is the Defense 

Systems Engineering Course, which covers reliability, main¬ 

tainability, system safety, and configuration management. 

The other course is Integrated Logistic Support which covers 

support planning, support engineering analysis, and person¬ 

nel and training support requirements. (36:3-4) Except for 

these two courses which border on the PS area, there is no 

apparent PS instruction. Therefore, our conclusions are 

that the Program Management course contained little, if any, 

instruction in the man-machine environment. 

Systems Program Management. System Program Manage¬ 

ment is a six-week course taught by the Continuing Education 
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Division of the School of Systems and Logistics, AF1T, 

WPAFB. The purpose of the course is to provide a compre¬ 

hensive review of the many aspects of systems program man¬ 

agement as accomplished in the System Program Office. The 

course is taught five times a year and graduates 125 mili¬ 

tary and civilian personnel a year. (52) 

The course is divided into blocks of instruction, 

instead of separate courses, and contains a two-hour block 

specifically on PS. We personally reviewed the lecture out¬ 

line and movie presented during the PS block of instruction. 

(31) We considered the coverage good but limited in scope 

because of the amount of time devoted to the subject. 

Therefore, our conclusion concerning the PS training in the 

Systems Program Management course is that the two-hour block 

of PS is better than none at all, but that it really only 

provides the student with an introduction to the PS area. 

Professional Military Education 

Air Force PME.SOS, ACSC, and AWC, the three levels 

of PME conducted by the Air Force at Maxwell AFB, Alabama, 

were reviewed. The three courses are presented together 

because of their similarity of purpose, instruction, and 

application to program management. The courses are de¬ 

signed for all Air Force career fields and are recommended 
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for program managers at different levels of their career 

progression, just as they are for officers in other career 

fields. (16:20-4) Since PME accounts for a majority of the 

training of the officers in our sample, a review of the PME 

curriculum was considered pertinent. 

The PME courses provide instruction on such subjects 

as program management, weapon acquisition, logistic manage¬ 

ment, etc., but there is no specific instruction on PS or 

its importance in weapon system design. (32,35,39) From 

our review of the three PME courses, we concluded that they 

offer a substantial amount of instruction in weapon acquisi¬ 

tion but little in the way of PS instruction. 

Industrial College of the Armed Forces. ICAF is a 

senior joint service school located at Fort Lesley J. McNair, 

Washington, D.C. ICAF was selected for review because of 

the importance placed on it by AFM 36-23 and the survey of 

senior SPO Managers. The purpose of the school is to pre¬ 

pare selected senior officers and civilian career officers 

for key policy-making roles in the national and inter¬ 

national security structure. (38:4) Although the school's 

curriculum provides military management training, it offers 

little in the way of PS training. 
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Three elective courses are offered in the behav¬ 

ioral area, all of which are concerned with the management 

of people in organizations. An elective is also offered 

in the weapons acquisition process, but, as it is only 

seven class periods in length, it appears to be nothing 

more than an introduction to the acquisition process. The 

net result of our review is that ICAF offers no more in PS 

training than the other PME courses. 

From our review of schools we concluded not only 

that PS training for SPO Managers is almost nonexistent, 

but also that there is a general lack of PS training in the 

Air Force. The AFIT quota for PS oriented degrees; i.e.. 

Human Factors, Human Engineering, etc., has never been sig- 

nificant but in the last five years has decreased to one a 

year. (53) In addition, the AFIT civilian school monitors, 

who assist officers in their selection of individual cur¬ 

ricula in the R&D field, discourage minoring or majoring in 

Human Factors since there is no Air Force requirement for 

courses in Human Factors. Courses in Human Factors are 

readily available at civilian colleges and universities, 

and, if there were a requirement for Human Factors courses, 

they could be easily included in the mandatory course 

selection. (56) 



This apparent lack of emphasis on PS is not re¬ 

stricted to the Air Force. The recently initiated System 

Acquisition Management Program by the Navy contains no spe¬ 

cific training in PS. (40) The Defense Program Management 

course which was recently revised and lengthened gave no 

consideration to PS training since there was no expressed 

requirement for such training. (48) 

The quotas and types of curricula for degrees is 

determined by the Military Personnel Center and Career Moni¬ 

tors based on the present and projected needs of the Air 

Force. (56) To determine if training courses are fulfilling 

the needs of the Air Force, school curricula are reviewed 

annually. As requirements change, curricula and quotas are 

changed to correspond with the new requirements. (53) Con¬ 

sequently, the absence of PS training could be easily 

remedied if the Air Force had an established requirement for 

PS training. Because of the absence of PS training, it is 

apparent that no such requirement exists. 

Conclusion 

During our review of schools considered pertinent to 

the program management career field, we did not find one 

course specifically designed for PS. Our review, therefore, 

consisted of evaluating courses attended by, or designed 
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for, program managers. Only one school had a concentration 

of instruction related to the PS area. But, this school is 

not presently used as a primary training source for new pro¬ 

gram managers. (53) The answer, then, to research question 

three is that present SPO courses are either completely 

lacking or extremely weak in their presentation of PS or 

PS-related subjects. We also concluded that the reason for 

this lack of PS training is that present Air Force require¬ 

ments for SPO management educational programs do not require 

courses directly related to PS. Since curricula are re¬ 

viewed annually and changed as required, we further con¬ 

cluded that present educational and training courses could 

be modified to include PS-related subjects if such an empha¬ 

sis were desired by higher Air Force authorities. In the 

next chapter this information will be used in determining 

whether PS training is warranted. 



CHAPTER V 

AN ANALYSIS OF PERSONNEL SUBSYSTEMS TRAINING 

REQUIREMENTS FOR SPO MANAGERS 

In this chapter we present our analysis of the SPO 

Manager training and background that is related to PS. In 

order to answer research question four, we also reviewed 

the effectiveness of training in changing behavior to im¬ 

prove a known deficiency, and the alternatives to training 

that could possibly improve the PS function in the SPOs. 

The material and analysis presented in the first 

four chapters furnished most of the data for this evaluation. 

Chapter one provided historical aspects and current problems 

of PS. The next three chapters provided information on back¬ 

ground and training available and the disparity between in¬ 

dividual qualification of the SPO Managers and career guide¬ 

lines. In this chapter we combine this information on the 

PS background and training and answered research question 

four. 

88 
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Personnel Subsystems Background 

In our study, an officer's background consists of 

his rated status, total service time, additional AFSCs and 

previous assignments. 

Rated Status. It was shown in chapters two and 

three that, although not a requirement, the SPO management 

career field consists of predominantly rated officers. In 

chapter three this factor was considered as operational ex¬ 

perience, and was an integrated part of the career progres¬ 

sion model. If rated status is considered beneficial to PS, 

then certainly there is an adequate percentage of PS-oriented 

officers assigned as SPO Managers. 

The question is, then, how perceptive and oriented 

toward PS are rated officers? There is some effort made to 

assign rated officers to aircraft SPOs of a type in which 

they are experienced. In our interviews we found this to 

be true, with a concentration of fighter pilots in fighter 

SPOs, bomber pilots in bomber SPOs, etc. (50) In ASD, where 

most SPOs involve manned aircraft, we feel that these rated 

managers will be aware of glaring errors in cockpit or crew 

station design. If a design controversy develops that is 

related to an aircrew function, the rated manager should 

have an adequate background to make the right decision. 
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However, the rated managers will probably have a 

tendency to be more engineering and performance motivated 

in their attitude toward overall design. (63:71) The 

fighter pilot desires airspeed, rate of climb, and weaponry, 

etc. The transport pilot is interested in range, cargo 

capacity, etc. Their interest in the performance criteria 

will, in our opinion, outweigh their interest in a design 

with the maintenance man in mind. 

Total Service Time. We could not discern any bene¬ 

fit from total service time, other than the obvious factor 

that a longer career would offer a broader variety of as¬ 

signments, one of which could possibly relate to PS. 

Additional Air Force Specialty Codes. As shown in 

chapter two, the number of PS-oriented additional AFSCs were 

minimal. Not one of the officers in our sample had an addi¬ 

tional AFSC of 267X (behavioral scientist) or 295X (person¬ 

nel subsystems officer). AFM 35-1 clearly states that once 

an individual is qualified in a research and development 

career field he will retain an AFSC in that field. 

(14:6-17,19) Since both AFSCs are designated inputs for 

program managers, the complete lack of such additional AFSCs 

in our sample indicates, perhaps, a shortcoming in assign¬ 

ment policy or lack of interest in interjecting PS influence 
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into the management area. 

We also considered the 31XX (missile maintenance) 

and 4XXX (aircraft maintenance) career fields as probable 

PS related additional AFSCs. Our ASD sample contained two 

31XX and one 4XXX additional AFSCs. From the survey we 

concluded that additional AFSCs indicate an almost complete 

lack of PS background. 

Previous Assignments. As would be expected after 

examining the additional AFSCs, previous assignments are 

also lacking in PS background. We reiterate that our com¬ 

puterized data on previous assignments is not complete. The 

data available did, however, substantiate our AFSC analysis 

by indicating a definite lack of previous assignments in 

PS or PS-related positions. 

Training 

The course curricula of relevant schools were ex¬ 

amined in chapter four. The elements pertaining to PS are 

summarized next. 

Formal Training. We do not contend that our analy¬ 

sis in chapter four fully explored the education received in 

behavioral sciences and expect that many of the SPO Managers' 

educational experiences included one or more such courses. 

However, we felt that such behavioral courses would rarely 
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support or design considerations required by the PS element. 

This re-emphasized the original problem that precipitated 

this thesis; i.e., that there is an apparent lack of concern 

and interest in PS requirements during the weapon systems 

acquisition process. 

Our analysis indicated that, even if both SPO 

schools included additional PS orientation in their curric¬ 

ulum, the training would still be inadequate. The reason 

for this pessimistic attitude is that the SPO Managers are 

not attending the schools. As shown in chapter two, only 

34, or 19 percent, of the managers have attended one of the 

courses. Furthermore, the capacity of the courses does not 

allow for a significant increase in this number. The DSMS 

produces two classes per year of 60 students each, of which 

15 are allocated to USAF military SPO Managers. (9:53) 

Based on percentages of 29XX positions, ASD can expect about 

one-third of the student openings. Thus, the maximum number 

of students would be approximately ten officers per year. 

The AFIT System program management course conducts five 

classes per year of about 25 students each. The ASD allo¬ 

cation for 29XX positions averages about five students per 

class, or 25 per year. These include civilians with equiva¬ 

lent 29XX positions. (52) 
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Therefore, based upon the course content, capacity, 

and the attendance records, we conclude that the SPO tech¬ 

nical training schools do not present sufficient opportunity 

for PS training of SPO Managers. 

Personnel Subsystem Training Effectiveness 

Prior to answering research question four, there are 

two assumptions that require clarification. First, if addi¬ 

tional PS training is warranted we must assume that there is 

a deficiency in the present PS program. Second, we must 

assume that PS training administered to the SPO Managers 

would appreciably improve the PS position in the SPOs, with 

favorable results in man-machine design considerations. In 

this section we reconfirm the PS deficiency, and conducted 

a survey of training effectiveness. 

The PS Deficiency. In the first chapter we validated 

the need for this study by confirming that there is some in¬ 

dication that the weapons systems acquisition process is 

primarily engineering and hardware-oriented during the de¬ 

velopment phase. We emphasize that the objective of this 

study is not to evaluate the effectiveness of the PS ele¬ 

ment, and we have made no concerted effort to do so. Con¬ 

sequently, for added verification of the PS deficiency we 

referred to the Air Force Office of the Inspector General, 
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and an additional related study. 

. In 1970 the Inspector General (IG) was directed to 

conduct a new type of inspection called Program Management 

Evaluation. The primary purpose of such evaluations is to 

"identify problems and latent deficiencies in evolving 

aerospace systems before the Air Force is so firmly com¬ 

mitted that it has no maneuvering room." (8:51) In making 

the evaluations, one of the functions inspected by the 

Program Management Evaluation Team is the PS element. (8:52) 

Some of the results of these evaluations indicate 

that the SPO PS element is indeed deficient. Extracts of 

the IG reports follows: 

Air Force policy directs that personnel subsys¬ 
tem development efforts will be provided priorities 
commensurate with hardware elements of the system or 
project. However, when program changes were made, 
the limitations affected the program, the personnel 
subsystem was one of the first to feel the 
impact. . . . 

. . . the personnel subsystem engineer, who by 
assignment and Air Force specialty should be the 
personnel subsystem manager, had been made subordi¬ 
nate to a hardware-oriented mechanical engineer and 
further removed one more echelon from the SPO. 

The Qualitative and Quantitative Personnel Re¬ 
quirements Information document showed weapons 

^Passages from the IG inspection report are pre¬ 
sented without references or identification of the SPOs in¬ 
volved. Extracts of the reports, concerning the PS inspec¬ 
tion deficiencies, were obtained from the HQ USAF Office of 
Personnel Research. 
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maintenance technicians maintaining e}jectroiJic® ^ 
circuits to perform weapons ^ecks^an^repat^J^^ 

tem line et3Sks ûould exceed the ability 
to accomplish these tasKs wuui.u 
selection criteria for the weapons maintenance 

technicians career field. 

The human factors program of the . . . SPO was 

deficient. 

A second source confirming that there is a PS defi 

clency is Lt/Col Karl L. Wiegand’s 1CAF Student Research 

Report entitled "Human Resource Factors in the Systems Ac¬ 

quisition Process." In his report, Lt/Col Wiegand was pri¬ 

marily concerned with the human resources required to main¬ 

tain weapons systems, and in particular how the aero draft 

may affe-t this human resource. In his introduction he 

stated: 

While the value of the human «source has been^ 

emphasized and, to s°f ^“resour-e’s charac- 
text of personnel management, that resour- 
teristics and value have played a relatively minor 
role within the domain of engineering design. (65.2) 

in his conclusions he states that "Failure to introduce a 

human resource engineering program into the system acquisi¬ 

tion process will exacerbate the impact of the service’s 

manpower realities upon the need to operate and support 

future weapon systems. (65:3) 

In summary, based upon our introductory background 

studies, IG reports, and a parallel study, we definitely 
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conclude that there is insufficient PS emphasis in the 

systems acquisition process, and that improvement is needed. 

In view of this conclusion, we addressed the question: Can 

this need be satisfied by additional PS training of 

SPO Managers? 

Training Effectiveness. The subject of training 

effectiveness is a complex topic that, in itself, could be 

the subject of a thesis. In our discussion we drew upon a 

variety of references to arrive at a conclusion, We also 

briefly investigated the possibility that the PS deficiency 

is caused by factors other than a lack of training and 

background. 

In evaluating the possibility of increased training 

we assumed that the USAF Personnel Research Office was re¬ 

ferring to a conventional training approach, such as lec¬ 

tures, discussions and, perhaps, case studies. Wallace 

Wohlking, in an article concerning behavioral changes 

brought about by training, states, "Research indicates that 

this type of program (conventional approaches) has generally 

failed to show significant impact on either attitudes or be¬ 

havior." He summarizes his discussion of conventional 

training by stating "There is little, if any, change in 

managerial attitudes as a result of training, and managerial 
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development programs rarely lead to sustained on-the-job 

behavior change.M (12:45,6) 

Wohlking also essentially discounted more progres¬ 

sive training approaches (such as sensitivity training) and 

did not offer any solution to this training problem, con¬ 

cluding that new training concepts must be developed. (12:49) 

Edgar H. Schein in his book Organizational Psy¬ 

chology was less pessimistic in his attitudes toward train¬ 

ing. He described uhe basic steps of training as 1) identi¬ 

fying the training needs or goals, 2) selecting the appro¬ 

priate target group for training, 3) designing the training 

to take into account the nature of what is to be learned and 

who the learners are, and 4) evaluating the outcomes. (4:39) 

Although he made it clear that managers needed specialized 

management training, he assumed that the desirable traits 

could be taught without any particular difficulty. (4:43) 

Lt/Col Allen W. Thompson, et.al., while attending 

the continuing education SPO school, prepared a research 

paper entitled "is Specialized Training Required for Newly 

Assigned System Program Office Personnel?" In their paper 

they stated that specialized SPO training must be substi¬ 

tuted for a lack of experience. They felt that this re¬ 

quired training could be effectively presented in short 
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courses directly oriented toward a specific functional area. 

(64:9) Although their study was not directed at PS orienta- 

tion, the topic of SPO Manager training effectiveness is 

relevant. 

There are alternatives to setting up specific train¬ 

ing courses that can be used to influence management be¬ 

havior. Jerome G. Peppers and Ernest W. Spitzer, in their 

Air University Review article "Developing Military Execu¬ 

tives," stress that the key to developing better managers is 

in their supervision. They contend that too often the com¬ 

manders and senior staff members demand that the managers be 

technicians rather than executives. Their solution for opti 

mum development is to give the managers proper guidance but 

a free rein in their operations. Their article lists eight 

areas in which a supervisor can assist his manager in execu¬ 

tive growth.* They do not suggest that training should be 

required in any specialized area. (10:34,5) 

The reference to supervisory and staff influence 

adds a great deal of credence to the recommendations made 

by Lt/Col Wiegand in his ICAF report. His overall 

xThe areas are: 1) his objective, 2) his authority 
and responsibility, 3) your information demands, 4) your 
control, 5) your support, 6) his information needs, 7) your 
challenge to him, and 8) your recognition of him. (10:34,5) 
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conclusion was than there is a lack of interest, at the 

Department of Defense level, in introducing human resource 

engineering into the systems acquisition process. All of 

his recommendations suggest action at the Department of 

Defense level. (65:30,1) His reasoning appears sound, and, 

if his recommendations are implemented, eventual DOD guid¬ 

ance and pressure should be felt by SPO Managers. Under 

such guidance and pressure their management would be more 

sympathetic toward the PS engineering design requirements. 

Other possible solutions, in addition to increasing 

the PS training, were suggested during our interviews of 

people assigned to PS positions. In particular, these in¬ 

dividuals thought that the PS element would be more effec¬ 

tive if it had direct access to the SPD. The present organ¬ 

izational arrangement of being located under the chief 

engineer was unsatisfactory, particularly when design con¬ 

troversies developed. Based on our interviews we concluded 

that reorganization of the PS element within the SPOs may 

be a valid requirement in improving the PS deficiency. 

An answer to the difficult problem of summarizing 

the material presented in this chapter was found in Strauss 

and Sayles book Personnel: The Human Problems of Management. 

In their discussion on training, they concluded that 
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technical training was effective when it was closely asso¬ 

ciated with the goals of the organization. (6:457) For 

manager training, they concluded that effective training 

that changes attitudes should run through three stages: 

dissatisfaction with their old behavior, receptivity to 

change, and ability to carry-over the training to their job. 

The most critical stage is the carry-over. Strauss and 

Sayles suggest that training riirely results in lasting be¬ 

havioral change unless there is a supportive organizational 

atmosphere. (6:530) We consider "supportive organizational 

atmosphere" synonymous with high level interest in the de¬ 

sign requirements of the personnel subsystem during the 

weapons acquisition process. 

Conclusions 

In reference to research question 4: "Can it be 

concluded from the analysis of background and training of 

SPO Managers that additional personnel subsystem training 

is warranted?"--our answer is a qualified yes. 

We feel the need for PS training is self-evident 

from the present lack of PS related backgrounds of present 

SPO Managers and of PS instruction in present SPO educa¬ 

tional courses. The qualification in our answer is based 

on our conclusion that the training will be effective only 
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if the Air Force re-emphasizes the importance of PS in the 

weapons system acquisition process. The man in the man- 

machine relationship will have to receive additional impor¬ 

tance to provide the sufficient supportive organizational 

atmosphere that is needed for an adequate carry-over of the 

training. The summary of our study, including final con¬ 

clusions and recommendations, is contained in the next 

chapter. 



CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

Summary 

We have presented a logical sequence of research 

and analysis to determine the training and background, in 

personnel subsystems, of SPO Managers. We accomplished 

this by answering research questions that evolved from the 

two objectives of the thesis. 

Our first objective was to determine the experience 

and training of the SPO Managers. In addressing this ob¬ 

jective, the specific sub-objectives were to determine: 

1. the background of present SPO Managers; 

2. the conformity of the present SPO Managers' 

background and training with established career progression 

guidelines ; 

3. the course content of present educational and 

training programs provided for SPO Managers. 

Our second objective was to determine if the present 

backgrounds of SPO Managers indicates a need to improve 

their training in PS. 

103 
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To achieve the thesis objectives we formulated 

four research questions: 

1. What is the background and formal training of 

SPO Managers currently* assigned at ASD, WPAFB? 

2. Does the background and training of these offi¬ 

cers compare favorably with the career progression guide¬ 

lines for their career field? 

3. What instruction in personnel subsystems do 

presently available weapon system management educational 

and training courses offer? 

4. Can we conclude from analysis of the backgrounds 

and training of SPO Managers that additional personnel sub¬ 

system training is warranted? 

Conclusions 

Our first research question was addressed in 

Chapter II. We determined the background and training of 

SPO Manageis primarily from computerized personnel records. 

Our conclusions from this study and analysis of our sample 

are: 

1. Over 98 percent of the SPO Managers meet the 

minimum educational requirements of their positions, 

*The sample data was as of 2 May, 1972. 
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2. Less than 20 percent of the SPO Managers have 

attended training courses designed specifically for SPO 

Managers, 

3. The background qualifications of SPO Managers 

in our sample are very similar to the qualifications de¬ 

sired by the Systems Command. 

In Chapter III we developed a career progression 

model and used it to determine if the SPO Managers back¬ 

ground and training conforms with established career guide¬ 

lines. Although the majority of the officers in the sample 

held many of the career progression qualifications, none 

completely matched the career progression model. From this 

we concluded: 

1. As a group the careers of SPO Managers in ASD 

do not conform with the established program management 

career progression guidelines, 

2. The career progression of SPO Managers in our 

sample compared favorably with those in the Systems Command, 

3. There is room for improvement in the present 

methods used to develop SPDs. 

The third research question was answered in Chapter 

IV, when we analyzed the personnel subsystems aspects in 

present SPO management educational and training courses. We 
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found very little evidence of any PS-oriented subjects 

being offered in any of the educational or training courses. 

From our analysis we concluded: 

1. Present SPO training courses completely lack 

or are extremely weak in their presentation of PS, or PS- 

related, subjects, 

2. Present Air Force requirements for SPO manage¬ 

ment educational programs do not require courses directly 

related to PS, 

3. Educational and training course curricula could 

be modified to include PS-related subjects, if such an em¬ 

phasis were desired by the Air Staff. 

Our final research question was answered in Chapter 

V. Through analysis of data from the previous three chap¬ 

ters we evaluated the need for additional training in per¬ 

sonnel subsystems. We concluded that: 

1. A PS training program for SPO Managers is 

warranted, 

2. The training will be effective only if the Air 

Force re-emphasizes the importance of PS in the weapons 

acquisition process. 
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Recommenda tions 

. Our first recommendation is that all officers 

entering the SPO management career field should attend a 

PS training program. Such training may be incorporated 

into the following existing programs: 

1. DSMS and Systems and Logistics SPO schools. 

The PS training should at least equal that in engineering- 

oriented subjects. For the training to be effective, more 

SPO Managers should attend these schools, 

2. Graduate Systems Management, Logistics Manage¬ 

ment, and civilian schools used for the R&D career field. 

We recommend the University of Southern California curriculum 

in systems management as a guide in revising the present 

courses. 

Our second recommendation is for the Air Force, or 

the Department of Defense, to establish a PS program for 

senior officers in acquisition management. We believe that 

active high level awareness of, and interest in, PS, either 

formal or informal, would effectively add impetus to the 

importance of PS in weapons systems designs. 

In accomplishing the thesis objectives we observed 

other weaknesses in the PS element. Consequently, we 

recommend further study in the following areas: 
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1. Possible reorganization of the PS element in the 

SPOs, removing it from the chief engineer's control and 

placing it directly under the SPD, 

2. Stronger emphasis on advancement of PS career 

field officers in the SPOs. Why are there no PS experienced 

officers in SPO Manager positions? Where do the PS officers 

go in lieu of advancement in the SPO Manager career fields? 

3. Increase in PS manning. Are there sufficient 

personnel assigned to do the PS job in the SPOs and at the 

contractors? 

4. Why are there so few officers from the aircraft 

and missile maintenance career fields assigned to SPOs? 

Would these officers as SPO Managers be a favorable addition 

to the PS requirement? 

5. Are present assignment policies used to fill SPO 

management positions adequate? Is the SPO management career 

field used too much as a career broadening assignment? 

In closing, we propose that if our recommendations 

are followed, man-machine design considerations will receive 

more emphasis in the weapon systems acquisition process. It 

is time for the personnel subsystem to be considered by SPO 

managers in every design decision during the weapon systems 

acquisition process. 
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