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ABSTRACT 

In order to provide a framework for developing 

executive talent within organizations, management selection 

and development are viewed as interrelated activities which 

can be structured to meet projected manpower requirements in 

a cost-effective manner. The key feature of the framework 

is the conceptualization of executive selection and develop

ment as an iterative, converging process aligning the 

potential and developing skills of a flow of executive 

trainees with the mix of skills predicted as needed in the 

future. Traditional selection and development techniques 

are placed within the framework in a manner which allows 

cost/benefit planning and analysis. 

Basic to the implementation of an executive selec

tion and development process is a set of predictors of 

executive ability. The search for such predictors is con

tinued through a literature survey contrasting attributes of 

top executives with those of engineers focusing on the roles 

each plays within the organization. Engineers were chosen 

for the study since (1) engineers and top executives are 

both well-researched professional groups, (2) some attri

butes of engineers tend to be detrimental to performance in 

executive positions, (3) engineering is an important source 

of top executives, and (4) engineering is a significant 

x 



component of the American workforce. A summary of the 

variables which, based on the literature survey, appear to 

discriminate between top executives and engineers is 

presented. 

In order to examine the potential of these variables 

as discriminators, a field study was undertaken. To reduce 

as much as possible the effects of exogenous variables on 

career progression, top executives with engineering 

bachelors degrees and engineers still engaged in technical 

work were matched on age, level of education, and tenure 

with present firm. Results of the field study were analyzed 

both in matched form and, ignoring matching information, in 

unmatched, grouped form. 

Significant results are presented and their implica

tions for future research are outlined. Comparison of un

matched and matched analyses supports the usefulness of the 

methodology for executive selection and development studies. 



CHAPTER 1 

INTRODUCTION 

Two contrasting factors prompted this study of per

sonality and background differences between top executives 

and engineers. The first factor is "• . .a cultural 

expectation that the engineer will frequently advance to 

something better" (Perrucci and Gerstl 1969, p. 128). "The 

career goal of a large majority of engineers is to enter 

management. In fact, according to an ASEE survey, 85 per 

cent of engineers feel that it is at least of some importance 

that they have an opportunity to eventually have a manage

ment career" (Kaufman 1974, p. 32). Hughes (1958, p. 137) 

expressed the expectations of many engineers for a manage

ment career even more strongly by stating, "The engineer 

who, at forty can still use a slide rule or a logarithmic 

table, and make a true drawing, is a failure." 

The second factor, which is in conflict with the 

expectations of many engineers, is that "a top notch 

engineer often has the very attributes that prevent him from 

becoming a top-notch manager" (Pinto 1970, p. 49). Viewed 

together, these conflicting factors point to a gap in our 

knowledge of the attributes and abilities of individuals 

which qualify them for an administrative career and how 

1 
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they differ from individuals well suited for a technical 

career. 

This study represents the initial step in the 

development of an empirically-based executive selection and 

development procedure. The established methodology for 

initiating a selection process requires a longitudinal study 

involving pretests, unrestricted placement, appraisal of 

subsequent performance, determination of cutting scores for 

the selection instruments, and finally a validation study. 

Prior to beginning this long-term process, however, 

the set of variables to be measured in the pretests and 

monitored during the longitudinal study must be chosen. In 

order to be utilized in the longitudinal study, variables 

must differentiate between successful executives and non-

executives. Further, instruments or other measuring pro

cedures must exist to detect the presence and relative 

strength of the variables. It is the purpose of the present 

exploratory study to isolate a set of promising variables 

for use in a longitudinal executive selection and develop

ment investigation. 

Research Subjects 

In determining what attributes distinguish indi

viduals with the potential for the executive role from those 

without such potential, the decision as to what types of 

individuals to study is critical. The ideal choice would be 
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to examine successful top executives—those who faced the 

challenges and seized the opportunities in their careers to 

achieve the highest levels in their organizations—and to 

contrast them with individuals who began their careers much 

as the top executives did, but who did not choose to or 

could not ascend the organizational hierarchy. "The crucial 

issues are those relevant to the kinds of people who start 

careers at some low organizational level and ultimately get 

to relatively high levels ... in contrast with the kinds 

of people who do not get there" (Henry 1961, p. 3). 

One method of accomplishing such a comparison would 

be to select pairs consisting of a top executive and an 

individual very similar to the executive who pursued a stable 

career path. To accomplish this matching of similar indi

viduals with highly dissimilar career progressions, the top 

executives chosen for the study will have begun their career 

as engineering professionals. They will then be paired with 

engineering professionals of a similar age and education 

within the same firm. 

Engineers and top executives were chosen for this 

study for the following reasons: 

1. Both engineers and top executives represent well-

researched professional groups. 

2. There is evidence to suggest that some of the 

qualities which distinguish engineers as a group 

may be detrimental to performance in executive 
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positions. Comparison with top executives should 

tend to magnify such effects. 

3. Engineers are an important source of executives. A 

large percentage of recently promoted top executives 

hold engineering degrees; Guzzardi (1964) reports 

that 28.9% of the 1003 successful young executives 

in his sample were engineering graduates; and Bond 

and Swinyard (1973) found 27% of the 1240 executives 

in their sample of top executives promoted during 

197 2 held bachelors degrees in engineering. This 

overlap presents an opportunity to emply a matched-

pairs design in a cross-sectional exploratory study 

of individuals at widely separated positions in the 

organizational hierarchy. 

4. The engineering profession is a significant compo

nent of the American workforce. "In numbers, 

engineering is the largest single profession with 

the exception of teaching (which is primarily female 

in composition). About one in 50 males in the labor 

force is an engineer" (LeBold, Perrucci, and Howland 

1966, p. 239). 

Research Design 

When two groups are being compared, significant 

differences can appear which are not the result of the 

"treatment." Here, the difference in career progression is 
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the treatment and "noise generating" factors, referred to as 

moderator variables (Saunders 1956) , include differences in: 

1. age and variables related to age such as opportunity 

to gain experience, opportunity to be promoted, 

opportunity to make a career change and leave 

engineering; 

2. firm and industry characteristics—high growth, de

clining sales, administrative policy; and 

3. educational background. 

One method of reducing the effect of moderator 

v a r i a b l e s  i s  t h r o u g h  t h e  u s e  o f  m a t c h e d  p a i r s  w h e r e  " . . .  

the effort is to select for each pair subjects who are as 

much alike as possible with respect to any extraneous 

variables which might influence the outcome of the research" 

(Siegel 1956, p. 61). In one recent article dealing with 

executive selection, the use of matched pairs yielded highly 

promising results (Grimsley and Jarrett 1973). Matching on 

age, firm, and level of education will be used in this study. 

Selection Model 

To clarify the types of difference to be emphasized 

in this study as well as to indicate the ultimate applica

tion of the results of the study, a model of the management 

selection and development process (Fig. 1) will briefly be 

presented. The model will be developed in detail later. 
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Change in 
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Fig. 1. A Model of the Management Selection and Development Process 
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The model illustrates two key concepts often over

looked in executive selection and development planning. 

First, the movement from professional to technical super

visor, from supervisor to middle manager, or from middle 

manager to top executive (illustrated in Fig. 1 as a move

ment from left center to right center) entails a qualitative 

change in the skills required for adequate performance. 

These changes reflect differences in the nature of the task 

and the task environment and their locations are noted at 

the top of the figure. The differences will be discussed in 

Chapter 3. 

Second, selection involves not one but two very 

different types of decision. When choosing technical super

visors from among engineering professionals, a set of 

engineers will usually be identified as exhibiting mana

gerial potential (as illustrated in the expanded portion of 

the diagram at the bottom of Fig. 1). The first decision 

"Select Candidates" is based on an analysis of potential to 

acquire the new set of skills. Finally, when a position 

opening occurs, one of the trainees is selected to fill the 

position. This second decision focuses not only on the 

level of acquisition of managerial skills, but more 

importantly on factors unique to the particular position. 

These include the type of work to be supervised and the per

sonalities and attitudes of the individuals with whom the 

supervisor must interact. 



8 

This study will focus on individuals at the extremes 

of the model. Differences found in the study should tend to 

be basic, underlying factors in the executive development 

process. 

Outline of the Study 

A model of the selection and development process 

will be developed in some detail in Chapter 2. Using the 

model framework, existing techniques of selecting and 

developing executives will be related to economic and per

formance criteria. Then the contribution of the present 

study to model implementation will be discussed. 

In Chapter 3, a literature survey will be under

taken to locate individual attributes which appear to 

discriminate between top executives and engineers. The 

survey will focus on three areas: studies of what tasks 

engineers and top executives should perform and what attri

butes each should possess to accomplish those tasks, studies 

of the backgrounds and personality profiles of individuals 

actually performing the tasks, and a study of the out

standing task characteristics of the top executive role and 

characteristics of individuals in the role proposed on the 

basis of direct observation of top executives at work. 

Chapter 4 will deal with the design and implementa

tion of an exploratory field study. The field study will 

involve various Arizona firms and will be used to subject 
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the propositions formed in Chapter 3 to empirical evidence. 

The design of instruments, location and contacting of re

search subjects, format of the data-gathering interview, 

and methods used in data analysis will be discussed. 

Limitations inherent in the methodology will be presented. 

The results of the field study are presented in 

Chapter 5. Conclusions drawn from the findings of the field 

study and recommendations for future research will be dis

cussed in Chapter 6. 



CHAPTER 2 

EXECUTIVE SELECTION AND DEVELOPMENT 

The selection and development of executives is a 

costly, long-term process. The process is made more diffi

cult due to the lack of clear performance criteria. It is 

still unknown which attributes and skills a good executive 

should possess (Korman 1968). How then is the performance 

of executive candidates to be predicted or performance of 

current executive office holders to be evaluated? 

Addressing this problem, Schein (1965) calls for a 

holistic view of management selection and development: 

. . . the induction and utilization of people in 
organizations cannot be viewed in terms of the 
separate personnel functions traditionally defined. 
It makes no sense from this point of view to have 
highly specialized selection procedures, highly 
specialized job-design procedures, and highly 
specialized training procedures. It is far more 
important to see the interdependence of these 
functions and to plan in terms of an integrated 
conception of the organization and its mission 
(pp. 41-42). 

In this chapter current propositions on selection 

and training in general, and on selection and development of 

executives in particular, will first be reviewed. Next, a 

theoretical structure from which to view che executive 

selection and development process and to relate it to over

all organizational goals will be introduced. The process is 

10 



composed of three interrelated parts: (1) selection— 

choosing promising candidates for development based on cost-

benefit considerations, (2) development—actualization of 

latent managerial ability in areas required by the organ

ization, and (3) placement—matching candidates with posi

tions as openings occur. Finally, the contribution of the 

present effort to the executive selection and development 

process will be outlined. 

Current Views on Management Selection 
and Development 

The methods used to select managers have been 

evolving throughout the years as a result of discoveries in 

the social sciences. Four general approaches may be identi

fied (Odiorne and Miller 1966, pp. 3-4): 

1. The personal preference method based on . . the 

hunch of the manager, his biases, or his likes and 

dislikes . . 

2. the individual characteristics approach using 

aptitude and personality tests to attempt to predict 

success on the job (although not explicitly men

tioned, this approach may be considered to include 

simulation or "assessment center" techniques); 

3. the behavioral approach assuming past behavior will 

reflect future behavior; and 

4. the background approach presuming "... that 

successful managers and professionals can best be 
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selected by studying the careers of the already 

successful, and hiring those who best seem to 

duplicate them" (Ordione and Miller 1966, p. 4). 

It is proposed that each of these approaches can 

contribute toward a systematic, empirically-based selection 

and development system. An outline of the selection process 

is of value in identifying its important elements. Types of 

predictors used in the process are evaluated. Further indi

cating the appropriateness of the process is evidence that 

most firms make a practice of promoting executives from 

within when possible rather than using outside sources. 

Finally, suggestions for an integrated selection and develop

ment process will be outlined. 

An Outline of the Selection Process 

A method for improving the accuracy of selection is 

presented by Schein (1965) : 

1. develop criteria [to rate performance on the 
job] . . . 

2. determine predictor variables . . . 
3. obtain sufficient candidates to insure adequate 

variation on predictor variables . . . 
4. hire an unselected group of candidates . . . 
5. rate candidates on actual job performance . . . 
6. correlate scores or observations on the 

predictor variable with criterion performance 
in the unselected group of candidates . . . 

7. select from among further candidates 
those who reach a certain score on the 
predictor variables (p. 19). 

Schein (1965) further relates factors influencing the 

effectiveness of this approach: 
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1. the actual variation in job performance (the 
criterion) between the best and worst workers 
[large variation is desired] . . . 

2. the reliability of the criterion . . . 
3. success in locating predictor variables . . . 
4. enough candidates to be able to select and to 

insure variability in the predictor . . . 
5. enough time to determine the correlation 

between the predictor and the criterion . . . 
6. a correlation high enough to improve the 

selection process (pp. 19-21). 

According to Wiggins (197 3) "this ideal design is 

seldom realized in practice because there are few practical 

selection situations in which it is possible to accept all 

applicants" (p. 45). It is particularly difficult to hire 

unselected managerial candidates. Consequently, most 

selection studies are done under restrictive research designs 

resulting in a restriction of the ranges of both the pre

diction measures and the criterion measures thereby tending 

". . .to give underestimates of the degree of relationship 

between predictors and criterion measures that would have 

been obtained in an unselected population" (Wiggins 1973, 

p. 45) . 

The type of predictors used in selection also affects 

the results. The relative performance of two categories of 

predictors, as well as factors which might modify their 

performance, will now be examined. 

Classification of Predictors 

There are two categories of predictors. Psycho

metric predictors include cognitive ability tests, objective 
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personality and interest inventories, "leadership ability" 

tests, and personal history data. Judgmental predictors 

include executive assessments ("clinical" prediction with 

a current emphasis on simulation), peer ratings, and 

superior and faculty ratings. 

Korman (1968) reviewed the major studies utilizing 

these techniques and concluded that methods utilizing judg

mental prediction seem to be superior to "actuarial" pre

diction at this time. His reasons for this conclusion 

center on the lack of clear criteria for managerial ability. 

It would seem to follow, then, that attempting to 
predict such criteria is a difficult matter since 
a) the behaviors to be predicted are unknown, and 
b) the relevant behaviors change over time. In 
other words, it is difficult to predict what one 
d o e s n ' t  k n o w  . . . .  

. . .  i t  m a y  b e  t h a t  t h e  j u d g e m e n t a l  p r e d i c t o r s  
change the meaning of the criterion they are pre
dicting psychologically so that what they are pre
dicting is the general level of adequacy with which 
the person will be able to function in a complex, 
demanding environment and the extent to which he 
will be able to handle the various stresses which 
exist in the managerial role (p. 316). 

In the above quotation, Korman seems to point to a 

particular set of attributes which are, for the most part, 

overlooked in psychometric predictor instruments. First, 

the ability to handle stressful situations could be diffi

cult to measure with an objective instrument in a format 

that would be acceptable in industrial placement situations. 

For this attribute, the assessment center (U.S. OSS Assess

ment Staff 1948, Hall 1969, Wollowick and McNamara 1969, 
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Howard 1974) seems most appropriate. Assessment centers are 

costlyr however, and as it will be suggested later, might 

be utilized only after initial selection steps have been 

taken. Second, there is one instrument developed by Budner 

(1962) based on the work of Frenkel-Brunswik (1949) designed 

to measure an individual's intolerance for ambiguity. This 

might tend to indicate ability to function in a complex, 

demanding environment. 

A third factor which could account for the poor per

formance of psychometric predictors relative to judgmental 

predictors is a tendency for test scores on some instruments 

to be correlated with age of respondent. In their study of 

early identification of managerial potential, Turney, Rosen, 

and Conklyn (1971) report: "It should be pointed out that 

the initial straight-forward correlation analysis showed 

very limited results because the investigators failed to 

control for age. Consequently, age was used as a moderator 

. . (p. 481). 

The findings of Grimsley and Jarrett (1973) seem to 

support those of Turney et al. "The sizable correlations 

between age and scores on some of the ability tests clearly 

indicate the need to measure the relationship of age to 

performance on 'timed' tests that are to be used either in 

selection or research studies" (p. 46). The authors further 

conclude that, although small, changes in test scores occur 

with age M. . .on the scales designed to measure qualities 



which are highly valued both in society at large and in the 

business world—drive, energy, social adjustment, self-

confidence, social aggressiveness, and emotional stability" 

(Grimsley and Jarrett 1973, p. 46). Scores were found to 

increase with experience as a middle manager and decrease 

with experience as a top executive in response to a waning 

need to "do their very best" on 'rests of ability or per

sonality. 

Promotion From Within 

Extensive efforts to locate and develop managerial 

talent in the firm's present employees would be unnecessary 

if individuals with the needed skills and knowledge could 

be easily located from external sources. However, it 

appears that, for reasons such as employee morale and 

loyalty, and the need for intimate knowlege of the firm's 

employees and environment, most firms tend to promote from 

within whenever possible. 

Newcomer (1955) found that "two out of three of the 

top executives appointed in the period 1944 to 1953 in

clusive had been with their companies more than ten years 

before assuming the top position" (p. 132) . In a Scientific 

American study (1965) 80% of executives in a broad sample 

had previous work experience in other jobs in their present 

companies. Bond and Swinyard (197 3) surveyed 124 0 top 

executives promoted during 197 2 and found that 17% had no 
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previous experience with their present firms, 17% had 

between 1 and 5 years of experience, and that 66% had over 

5 years of experience. Based on their study of current 

practices in management development, Campbell et al. (197 0) 

conclude: 

In essence, the major route to management in most 
present-day firms is through college and through 
in-company managerial training "programs." Ex
ternal sources are used only rarely by most large 
firms to hire experienced managers, and this occurs 
mostly when persons are being sought for very 
specialized or technical jobs (p. 25). 

Integrating Management Selection 
and Development 

Miner (1973) places management selection and develop

ment into a systems perspective. He views recruiting and 

selection as input processes, management development and 

executive compensation as mediating processes, and manage

ment appraisal as an output process. Adding overall direc

tion to the system is manpower planning—"working backward 

from planned expansions and contractions, and market fore

casts ... to establish what skills will be needed when and 

where" (p. 472). 

Hinrichs (1970) reports a trend toward early 

identification and planned development of individuals with 

management potential. In his article he suggests a syn

thesis of selection and development efforts to accomplish 

this end. 
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The basic differences between this approach and the 

general selection model presented earlier are: 

1 .  . . .  m u c h  o f  t h e  p r e d i c t i o n  c a n n o t  b e  p e r 
formance based [since previous performance 
is in non-managerial roles]; 

2. - . . the distinction between predictors and 
criteria is less clear-cut . . . [selection] 
takes place throughout the entire career progres
sion, so that predictors at one point in time 
may be related to criteria at another, and 
these criteria in turn become predictors related 
to subsequent criterion measures, and so forth; 

3 .  . . .  t h e  p r e d i c t i o n  p r o c e s s  i s  a n  o n g o i n g  
activity and must not be seen as resulting in 
an irrevocable designation of "high potential" 
. . . some people who are on our preliminary 
high potential list will move off, and some new 
people will move on; 

4 .  . . .  t h e  e a r l y  i d e n t i f i c a t i o n  p r o g r a m  s h o u l d  b e  
multifaceted, utilizing many predictors and 
multiple criteria, rather than just one or a 
limited number of inputs; and 

5. the assessment process should look at all of 
[these] indicators of management potential which 
are available—quantitative as well as qualita
tive—and match these against both quantitative 
and qualitative evaluations of future job 
requirements to arrive at a judgemental state
ment of the probable potential of the individual 
being evaluated (Hinrichs 1970, pp. 1010-1011). 

The selection and evaluation techniques suggested 

for this process parallel the psychometric and judgmental 

predictors outlined in previous sections. Hinrichs pro

poses, however, that the methods be systematically applied 

to reflect evolving performance criteria as an individual's 

career progresses. A possible sequencing of assessment 

techniques is given in Fig. 2 (Hinrichs 1970, p. 1014) . 
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Complementing a program of yearly performance evaluation is 

a battery of assessment procedures spaced to measure the 

results of the individual's training and experience. More 

costly techniques such as the assessment center, are used 

sparingly and well into the process where finer distinctions 

are more appropriate. 

A like approach to management development procedures 

is illustrated in Fig. 3 (Hinrichs 1970, p. 1013). The 

techniques, formal training, on-the-job development, per

formance appraisals, individual development planning, and 

recognition programs, are arranged to reflect the individ

ual's skill deficiencies between the projected requirements 

at the next level and the individual's present abilities as 

measured by assessment techniques. Although Hinrichs does 

not emphasize the fact, this approach provides the organiza

tion with an opportunity to plan an individual's development 

in an economical fashion. Given that a set of skills need 

development in a group of trainees, relative costs and 

effectiveness ratings of various development techniques can 

be examined to identify the most appropriate techniques. 

A model of the management selection and development 

process will now be presented which incorporates and builds 

upon the suggestions of Miner and Hinrichs. 
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A Model of the Management Selection 
and Development Process 

The career of an individual, entering the organiza

tion as an engineering professional and subsequently reach

ing a top executive position, passes through a number of 

developmental stages. At each stage elements of selection 

and development take place. Some stages serve as vehicles 

of transition from one profession to another or from one 

organizational level to another. 

In the discussion in the first chapter, Fig. 1 

illustrated the types of changes which take place and the 

structure necessary to allow planning and control of these 

changes given the goals and resources of the organization. 

Explanation of this model is presented in the following 

section. 

Stages of Selection—Engineer to Supervisor 

When an engineer is made a supervisor, or engineering 

manager, it is generally recognized that he must develop a 

new set of skills. He can therefore be viewed as passing 

through the intermediate step of supervisor-trainee. 

Occasionally, the advancement is made directly to supervisor 

allowing the individual to learn on the job in a "sink or 

swim" situation. This is also a trainee stage, but may be 

less planned and controlled than a formal program. 

A diagram of this first transitional process appears 

in the lower part of Fig. 1 and is expanded in Fig. 4. The 
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process, regardless of how skill development takes place, 

can be viewed as having two stages. The first stage (A) is 

the selection of a set of trainees from the pool of engi

neering professionals. The second stage (B) is the selection 

of one candidate from among the trainees to fill a partic

ular supervisory position opening. 

If the trainee does not develop the skills necessary 

to perform adequately during the transition period, or if 

the trainee decides not to seek advancement, he can return 

(C) to an engineering position. The removal of a supervisor 

after the transition period will not be considered in detail 

here. In general, though, the reasons for the removal are 

an important source of information on the weaknesses of the 

developmental process. In the event of an unexpected set of 

requirements resulting from unforeseen environmental or 

technological changes, for example, it could be necessary to 

utilize external sources of supervisory personnel (D). 

First Stage. The selection of trainees from the 

pool of engineering professionals is based, in the model, 

upon consideration of the following factors: 

1. The engineer desires advancement. 

2. He either possesses the requisite skills to be a 

supervisor or, more probably, exhibits the potential 

to acquire the needed skills. 
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3. Given that an individual shows potential to acquire 

skills, some skills can be developed using fewer 

resources and with a higher success-rate than others 

—a ranking of candidates based on cost-

effectiveness criteria is necessary. If few 

trainees are involved, individually tailored pro

grams could be economically devised. When large 

numbers of trainees must be developed, those best 

matching an efficient, standardized development 

program would be chosen. 

In writings on supervisory or management positions 

in general, the "need to manage" (Livingston 1971) exhibited 

in motivation and drive to do administrative work has con

sistently been reported to be highly important. The minimal 

indication of this motivation in engineering professionals 

would seem to be a willingness to acquire a supervisory 

position. 

The change of profession between engineer and 

technical supervisor entails, as has been said, a qualita

tive change in an individual's skill mix. Unless a required 

administrative skill is very widely held in the pool of 

engineers, the potential of an individual to acquire a skill 

must be measured. Since, at this level, past performance 

will tend to be a poor predictor of administrative ability 

because of the technical nature of an engineer's task, other 
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types of predictors seem appropriate. Korman (1968) 

addressing the validity of early background factors in pre

dicting administrative ability, states that "personal 

history data as predictors are fair for first-line super

visors, but less so for the higher-level individual" (p. 

319). The types of predictors to be used in the selection 

of technical supervisors from among engineers are, indeed, 

the subject of the present study. 

Developing a mix of desired skills will take time. 

In a dynamic environment, the selection of trainees is 

therefore based on projected needs. These needs are the 

result of the manpower planning process detailed elsewhere 

(Miner 1973). They will be based on overall corporate 

strategy as well as situational factors in a particular 

division or functional specialty. 

The criteria for weighting skills in ranking candi

dates also consist of general and situational components. 

A basic corporate goal might be a high degree of harmony 

within work groups thus dictating a high weight on inter

personal skills in supervisors. In engineering work groups, 

on the other hand, a high weight could be placed on technical 

skills. Economic considerations in the ranking cf indi

viduals involve examining the discrepancy between actual and 

desired skill level and the cost and success-rate of 

acquiring the skill. For example, enrolling an engineer in 

a university class in cost accounting might cost less and 
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have a higher probability of imparting the desired skill in 

accounting than sending an engineer to a series of sensi

tivity training sessions to develop skill in interpersonal 

relations. 

Second Stage. The selection of one trainee to fill 

a particular position vacancy is based on a different set 

of factors than choosing trainees. Here situational con

siderations weigh heavily. "The qualities, characteristics, 

and skills required in a leader are determined to a large 

extent by the demands of the situation in which he is to 

function as a leader" (Stogdill 1948, p. 63). 

The set of minimally-qualified trainees is first 

identified. Next, a ranking of individuals is accomplished 

emphasizing the particular mix of skills needed for the 

particular position as well as personal characteristics 

desirable from the viewpoint of the particular supervisor, 

work group, and other individuals who will be interacting 

with the individual to be selected. It is at this stage 

that judgmental selection procedures such as the personal 

interview are most useful. The goal at this stage is not 

to choose the most technically qualified trainee, but to 

choose the individual who will do the best job. A manager 

"gets the job done through others," and thus personality, 

mannerisms, and appearance will weigh heavily. One should 
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. . . limit the pool of candidates to the tech
nically fit so that the final focus can identify 
those most able to deal with internal tensions and 
the more subtle phases of group actions. This 
dual focus promises (a) more judgement and less 
moral anguish in those who must communicate things 
forbidden to the dignity of i'ormal channels, and 
gives (b) some assurance of the approximate 
homogeneity basic to ready cooperation (Dalton 
1964, p. 189). 

When a trainee is advanced into technical super

vision he will usually be watched closely for a probationary 

period. During this time the individual will be completing 

his transition from engineering professional to management 

professional by strengthening his administrative skills. 

This probationary period will be positioned in the "trainee" 

phase in the model due to the additional support and moni

toring provided to the new supervisor. Also, during this 

period, voluntary or involuntary return to an engineering 

professional position \;ovld not be unusual. 

Stages of Selection—Technical Supervisor 
to Middle Manager 

Selection of supervisors to be trainees for middle 

management positions closely parallels the format for 

selecting engineers for training as technical supervisors. 

The selection process is again in two stages. 

The criteria for selection of trainees are based on 

projected skills at the managerial level of the organization. 

Once again, because of the roles which must be played at 

this level, there is a qualitative change in the mix of 
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skills needed by trainees. Now, performance as a supervisor 

becomes an important indicator of managerial ability while 

biographical predictors tend to be less useful. Petit 

(1967) postulates a political viewpoint coupled with skills 

in mediation and compromise as personal requirements of 

individuals in middle management. Sayles (1964) suggests 

that flexibility in administrative styles, monitoring tech

niques rather than concentrating on results, emphasizing 

managerial adjustments and not fixed decisions based on 

maximization, and utilizing reciprocal action rather than 

just orders and reports are important at this level of the 

organization. 

The selection of a trainee for a particular middle-

management position opening is again heavily dependent upon 

situational factors once a minimally qualified set of candi

dates has been identified. Selection here is influenced by 

the meshing of individual personalities, opinions, and the 

special skill requirements of the tasks involved. 

Stages of Selection—Middle Manager to 
Top Executive 

Glickman et al. (1968) related what they learned in 

interviews with top executives in 13 major corporations: 

Development and succession of the few top managers 
is more than an extension of the same process that 
operates in the more numerous intermediate ranks. 
... At the top, the group of individuals is rela
tively small and its members have highly personal 
relationships. With regard to selection and place
ment, they interact much as they would in a small 
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company, and a high proportion of group involvement 
is usual. Informal procedures supplant formal ones. 
Common consensus is high. ... An adequate philos
ophy of management development cannot concentrate 
exclusively on manipulation of the individual by 
selection, appraisal, and training. Several 
companies made organizational changes to mold a 
position to the man assigned. This was not con
sidered merely an improvisation to meet contingen
cies, but a desirable practice. Management organ
izations are structured around people (p. 9). 

The model being presented here identifies a two-

stage selection process—selection of "trainees" and filling 

a position opening. The further one progresses up the 

organizational hierarchy away from core processes and 

structured tasks, the less clear become the general set of 

skills required of administrators. Thus, at the institu

tional level, choosing "trainees" becomes more judgmental 

and based more on interpersonal considerations. 

The typical training for individuals approaching the 

top echelons is aimed at imparting the systematic perception 

needed for integrating and directing the entire firm. 

Management development courses, position rotation in dif

ferent functional areas, or understudy relationships such 

as the "assistant-to" role can all be employed. 

The second stage of selection, as Glickman et al. 

(1968) state, becomes highly dependent upon the ability of 

candidates to relate to and interact with present executives. 

There may also be a need to keep a balance of specialized 

skills (lawyer, engineer, financier) among top executive 
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personnel. This need will have important implications in 

both stages of selection. 

The model proposed here seems sufficiently robust 

to incorporate the findings of Glickman et al. (1968). 

Economic Considerations in Management 
Development 

Once the discrepancy between the desired and actual 

level of a particular skill a trainee possesses has been 

identified, the development of the skill can be planned. 

The model allows both personalized development programs and 

cost-benefit analysis of the process. As mentioned above, 

trainees are chosen on criteria that include consideration 

of level of skill achievement of each candidate. Through 

periodic evaluation and updating of both the rate-of-success 

indices and cost-of-development estimates, the criteria can 

be kept realistic. 

This approach to management development reduces the 

tendency to adopt a new development technique blindly—the 

"fad" approach. As one author criticizes: 

One management fad of the past decade has been 
management development. Enormous numbers of words 
and dollars have been lavished on this activity. 
My observations convince me that, apart from 
alerting managers more fully to the need for 
management development, these expenditures have 
not been very productive (Bower 1966, p. 171). 

This model allows the organization to control manage

ment selection and development and to align the process with 

overall organizational goals. Within the constraints of 



available funds and talent., the development process becomes 

an interactive, converging effort aimed at aligning the 

developing mix of skills of a pool of trainees with the 

projected needs of the organization in an economically-

controlled manner. The coalignment is dynamic in nature 

with updating feedback both to criteria and to candidate 

skill-achievement level. To implement the suggestions of 

Hinrichs (1970), updating both the level of skills and 

potential for advancement indices of a firm's employees 

could be incorporated into the periodic review process 

common to many firms. The identification of "high potential" 

individuals could then become sensitive to both individual 

and environmental changes (such as technological changes, 

mergers, and dropping product lines). 

Study's Contribution to the Model 

As an individual progresses from engineering pro

fessional to top executive, the need for some skills tends 

to diminish and may vanish, while other skills become 

important. The need for other skills remains, but the level 

of skill achievement can vary. It is proposed that the 

potential to acquire certain administrative skills varies 

and that personality factors influence potential to acquire 

these skills. Given the resource and time constraints of 

management development programs, skills will be developed 

in those individuals whose personalities and attitudes allow 
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the economical actualization of the skills. By examining 

personality and attitude characteristics which appear 

related to the acquisition of some of these skills, we will 

begin the search for general predictors of administrative 

ability. 

Certain differences in personality and related back

ground characteristics between engineers and top executives 

appear to be related to the acquisition of skills needed for 

their respective roles. Individuals in widely separated 

hierarchical positions will be employed so as to increase 

differences in these factors. 

The next chapter presents individual attributes of 

engineers and top executives which are proposed in current 

writings to discriminate between the two groups. 



CHAPTER 3 

INDIVIDUAL CHARACTERISTICS— 
A LITERATURE SURVEY 

To implement the field research proposed for this 

study, a set of characteristics must be developed which 

promise to discriminate top executives from engineers. A 

survey of the literature produced a set of likely character

istics, and these will be presented in the framework and 

context of role theory, an area of social psychology. 

An individual's role^ can be viewed from three 

perspectives: 

1. The prescribed role—what is expected by those 

around the individual. 

2. The subjective role--depending on characteristics 

of the individual. 

3. The enacted role--the individual's overt behavior 

(Deutsch and Krauss 1965). 

Following this scheme, the prescriptions of authors dealing 

with the theoretical roles of top executives and engineers 

will be outlined and their conclusions concerning individual 

attributes will be reviewed. Next, studies dealing with the 

1. Getzels and Guba (1954) define a role as ". . . 
the set of complementary expectations regarding the actor 
in his interaction with other individuals . . ." (p. 164). 

34 
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backgrounds and personalities of top executives and engi

neers will be summarized. Third, an observational study of 

top executives will be presented. 

If similarities among individuals performing a 

certain role are found, then mechanisms may exist which 

cause the similarity. Two possible mechanisms will be dis

cussed: (1) societal influences in career development and 

(2) the interaction of personality and the role environment. 

Finally, the results of the literature survey will 

be summarized in propositions for use in the field study. 

Prescribed Role--Expected Behavior 

The theoretical roles of the engineer and top 

executive in an organization are based on what each should 

do in performing his role, the mix of abilities and skills 

each must possess to perform those activities. Concern, 

therefore, will be with normative statements concerning 

general characteristics of individuals performing roles 

prescribed in current organization theory. 

Three propositions will be dealt with. 

1. Organizations may be viewed as consisting of three 

levels of responsibility and control; technical, 

managerial, and institutional. 

2. Roles at one level tend to differ from those at 

other levels in the types of tasks performed and 

the decision-making strategies applied. 
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3. Abilities and skills of individuals performing roles 

at one level tend to differ from those at other 

levels. 

Structure of the Organization 

In his widely used model of the organization, 

Parsons (1960) suggests three components. Transforming in

puts into useful outputs is the primary task at the tech

nical level. It is to the advantage of the organization to 

isolate this level from the uncertainties of the organiza

tion's environment as fully as possible in order to increase 

technical rationality. At the managerial level, supplies of 

inputs and the performance of the technical level are con

trolled. Possible opportunities and threats to the organ

ization in its environment as well as representation of the 

organization to the agencies of the community are concerns 

at the third or institutional level. 

Across the two internal boundaries of the organiza

tion, as shown in Fig. 5 (Petit 1967, p. 346), there are 

shifts in the types of functions performed rather than 

quantitative shifts in the amounts of like functions per

formed. Thompson (1967) proposes a change in the systems 

of logic used in facing problems at the three levels. One 

would change from a closed system of logic at the technical 

level to an open system of logic at the institutional level. 

The closed system of logic reflects the efforts of 
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the organization toward technical rationality and 

through insulation of the technical level from the environ

ment. Inputs are provided and outputs are disposed of while 

the technical core strives to make the conversion process as 

efficient as possible. 

By contrast, the problems faced at the institutional 

level require consideration of external, often conflicting 

demands on the organization. 

Here the organization deals largely with elements 
of the environment over which it has no formal 
authority or control. Instead, it is subjected to 
generalized norms, ranging from formally codified 
law to informal standards of good practice, to 
public authority, or to elements expressing the 
public interest .... Here an open system of 
logic, permitting the intrusion of variables 
penetrating the organization from the outside, and 
facing up to uncertainty, seems indispensable 
(Thompson 1967, p. 12). 

The task of the managerial level is to mediate 

between the technical core and the institutional level. 

General plans and long-range goals formed at the institu

tional level are translated into specific instructions and 

short-run milestones for the technical level. 

Another view of role differentiation with level in 

the organization is presented by Petit (1967, p. 34 9) and is 

summarized in Table 1. At the technical level the goal of 

the managers is technical rationality achieved through the 

application of a closed system of logic and a computational 

decision-making strategy that typify the engineering view

point in problem solution. Executives at the institutional 
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level, however, must scan the firm's environment for hints 

of future opportunities and threats. They must make 

decisions often without the benefit of probabilistic or 

deterministic decision models when outcomes may not be 

evident for years in the future. Their basic task is to 

strive to align the firm's structure, personnel, and goals 

to reduce as much as possible the uncertainty faced by the 

firm. 

This study will focus on the technical and institu

tional levels. From the differences in types of function 

performed and from the basic differences in logic systems 

employed, individual characteristics can be postulated which 

should predominate in each of these two levels of organiza

tion . 

Prescribed Individual Characteristics 

Katz and Kahn (1966, pp. 313-319) propose abilities 

and skills appropriate for executives at the top echelons of 

the organization. In order to cope with the task of organ

ization or modification of organizational structure, the 

major cognitive requirement is "systemic perspective" and 

the major affective requirement is charisma. 

Systemic perspective is seen to have two aspects. 

The external perspective is the ability to view the organ

ization as being in interaction with a dynamic environment 

and to locate or forecast opportunities or threats in the 
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environment. The internal perspective is the ability to 

integrate and harmonize differences in the various sub

systems of the organization. A manifestation of systemic 

perspective is the ability to make structures subordinate to 

the needs and mission of the organization. 

The need for a charismatic image for top executives 

follows from the inability of subordinates to evaluate 

proposals for major organizational change in any detail. 

The subordinates must therefore place their trust in an 

individual "whose character, strength, and skill give 

assurance that he will handle the problem" (Katz and Kahn 

1966, p. 319). The development of such an image requires 

that an individual be similar to his subordinates in some 

easily perceptible ways to enable the formation of a common 

bond, yet the individual must also maintain a sufficient 

distance from his subordinates to allow the simplified 

image to form. 

When speaking of limitations on the executive 

process at the institutional level, Thompson (1967) sug

gests that bias toward uncertainty on the part of top 

executives forms a major limiting factor. 

At least one personality variable, intolerance for 
ambiguity, seems to be associated with the adminis
trative bias toward certainty. We would expect the 
individual who is uncomfortable with ambiguity but 
placed in a situation were action has future con
sequences, to be oriented to the short run. The 
consequences of causal action become less predictable 
as the time horizon expands, for consequences ramify 
into the future. Precedent, and the assumption that 
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the future will be similar to the past, should 
also be attractive to the administrator with low 
tolerance for ambiguity (pp. 152-153). 

In another reference to intolerance for ambiguity, 

Thompson (1967) states that in situations where there are 

strong pressures for achievement in jobs where achievement 

is based on administrative decision-making ability, indi

viduals possessing a low tolerance for ambiguity or un

certainty would assume discretionary jobs even though they 

are not well suited to the job. He credits this as a source 

of the "executive-ulcer" hypothesis and asserts ". . . at a 

minimum . . . individuals in such situations may experience 

an entire career of discomfort" (p. 121). 

Subjective Role—Individual Attributes 

Holland (197 3) states that "choice of a vocation is 

an expression of personality" (p. 6) and "members of a 

vocation have similar personalities and similar histories 

of personal development" (p. 9). Getzels and Guba (1954) 

report that one's personality can become a source of role 

conflict. According to Sarbin and Allen (1968), congruence 

between self characteristics (e.g., traits, values, beliefs) 

and role requirements leads to behavior which is "more 

effective, proper, and appropriate than when role and self 

are incongruent" (p. 524). Self characteristics are 

developed as a result of maturational and personal-social 

experiences notably in the early years of life (pp. 523-524). 
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Ferdinand (1969) emphasizes that ". . . it is now generally 

recognized that different career lines make different 

demands upon their members and that an individual who finds 

one discipline inhospitable may well find another well 

suited to him personally" (p. 121). An examination of the 

background, training, and personality attributes of top 

executives and engineers therefore seems justified. 

A basic limitation of this and the following section 

is that comparisons made in the literature are not between 

top executives and engineers, but are between top executives 

and the general male adult population (e.g., Warner and 

Abegglen 1963), between top executives and middle managers 

(e.g., Grimsley and Jarrett 1973), or between engineers and 

the general male adult population (e.g., Perrucci and Gerstl 

1969). Also, the final section, Enacted Role—Individual 

Behavior, deals only with the behavior of top executives who 

were systematically observed while at work. No corresponding 

study of engineers at work could be located. 

Background and Training 

Background studies focus on two areas: past be

havior and formative factors. The tracing of behavior 

patterns rests on the assumption that an individual's be

havior is not random but is the result of individual as well 

as situational characteristics. Two examples of statements 

supporting this assumption are: 
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The evidence available suggests that leadership 
exhibited in various school situations may persist 
into college and into later vocational and com
munity life. However, knowledge of the facts 
relating to the transferability of leadership is 
very meager and obscure (Stogdill 1948, p. 64). 

. . . there is strong evidence that a student's 
college performance, particularly his activity 
participation, is motivated by value sets which 
will continue to shape his life after graduation 
(Kraye 1966, pp. 89-90). 

Assuming that behavior is influenced by personality and per

ceptual factors, one can make the further assumption that 

environmental forces and experiences affect personality, 

particularly in the formative period. Thus, common elements 

in the backgrounds of successful top executives could be 

correlates of executive potential. 

Behavior Patterns: Executives. By the time an 

individual is being considered for a top executive position, 

he usually will have held a number of managerial positions. 

His performance in these positions can be an important pre

dictor of his performance in the top executive position. 

In distinguishing managerial potential in engineering pro

fessionals, past performance is less of an aid because it is 

essentially of a nonadministrative nature. Leadership expe

riences in school and in the military therefore become 

possible indicators of executive potential. 

Detman (1972, p. 60) reports that Grimsley found 

33% of top executives in his sample to have leadership 
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experience in college and 51% to have been commissioned 

officers in the military. Warner (1962) reports: 

The executives of large-scale, complex organiza
tions, whether they be corporate, government, or 
otherwise, tend to prepare themselves and to gain 
the necessary requisites from early college 
training. Such men, more often than not, arrive 
at college with the necessary potentials for 
autonomous action. In college they can acquire 
the necessary skills and training to complete and 
develop the ability to make the decisions neces
sary for high command (p. 52). 

Rawls and Rawls (1971) find that in their college careers, 

managers derived their greatest pleasure from social inter

action and participation in organized activities. In rela

tion to others, they were more at ease in social situations, 

belonged to more clubs, and were more often in leadership 

roles. 

Behavior Patterns: Engineers. In her study of the 

career progression of engineering graduates, Kraye (1966) 

finds a tendency for individuals with diverse and extensive 

extracurricular activities coupled with high academic 

achievement to move into managerial positions after gradua

tion. Those with few extracurricular activities tend to 

remain in engineering careers. Of this group, those with 

high academic achievement tend to be "professionals" and 

become active in the related activities of publication and 

professional societies. Those with low academic achievement 

tend to become "locals" and seek security and stable 

positions in their technical careers. 



In a cross-sectional study of mechanical engineers, 

Harrison, Hunt, and Jackson (1955) found that "a good deal 

of their recreational life in college was occupied with 

athletic participation" (p. 327), and closely related is a 

fondness for active outdoor life. Further, they had little 

human relations interest reflected in a low interest for 

social science and social service. 

Formative Factors: Executives. Newcomer (1955) 

states "One of the factors in the family background which 

contributes most to the success of the future executive is 

likely to be his father's occupation" (p. 52). She found 

that nearly two-thirds of business executives in 1959 were 

sons of men with independent business experience. 

Table 2 (Warner and Abegglen 1963, p. 17) lists the 

occupation of fathers of executives and for a given occupa

tion gives the ratio of the number of fathers in the study 

to the number of fathers in that occupation in the general 

population. Warner and Abegglen report that the families of 

executives tend to be socially ascendant, comparing grand

father's and father's occupation. The fathers are better 

educated than the general population. A study by Grimsley 

(Detman 1972) suggests that the education of an executive's 

mother may be more important than his father's education. 

The average education of the fathers in the study was 11.5 

years, while the mothers had an average of 12.4 years. The 
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Table 2. Occupation of Fathers of Executives 

Ratio to 
Occupation of Father General population 

Lawyer 8.00 
Business executive or owner of big 

business 7.75 
Minister 5.48 
Engineer 4.80 
Medicine 4.78 
Owner of a small business 3.60 
Farmer 1.33 
Clerk or Salesman .80 
Skilled laborer .63 
Farm tenant or owner .40 
Unskilled or semi-skilled laborer .16 
Farm laborer 0.00 

executives in this study tended "to come from white-collar 

families, where the father was an executive or supervisor 

or clerk" (Detman 1972, p. 60). With respect to the size 

of the city where executives were from, Warner and Abegglen 

(1959, p. 103; 1963, p. 185) find that executives tend to 

come from larger cities. 

Henry (1959), Warner (1962), and Warner and Abegglen 

(1963) find patterns of familial relationships among execu

tives. An upward-mobile individual has a career distin

guished by a pattern of arrivals and departures. Through 

the use of projective psychological techniques, notably the 

Thematic Apperception Test (TAT), a high degree of emotional 
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independence of executives from their family of birth has 

been noted. Warner and Abegglen (1963) present their 

findings using the TAT to study mobile executives: 

Here the figure of the mother is important, for 
without exception the mother is singled out as the 
person who has trained them, who provided them with 
a sense of a larger and different world from that 
in which they live, and who is the close and stable 
figure in the family. She is at the same time a 
controlling figure. While they feel some guilt 
over leaving the mother, they are not able to 
accept or tolerate the control she might exert over 
them. They are men who must feel that they can 
withdraw from other people at their own convenience 
(p. 103). 

The fathers seem in most cases to have been distant 
from the sons, and not at all supporting or rein
forcing. The father is an unreliable figure. At 
the same time, there is this feeling of loss or 
deprivation, that the father is withholding some
thing from the son that he might provide, and some 
of the process of mobility may be seen as an effort 
to gain this withheld support, and to prove oneself 
a worthy and able figure in the eyes of the father 
(pp. 77-78). 

The unsatisfying relationships of these men with 

their fathers tends to facilitate protege relationships with 

"father figures." Conversely, they are able to terminate 

such relationships when an opportunity to advance occurs 

". . . because of their mistrust of, and hostility toward, 

older males. . (Warner and Abegglen 1963, pp. 79-80). 

Grimsley (Detman 1972) found that a greater pro

portion of the top executives than middle managers in his 

study were only children or were the eldest child in the 

family. Also, top executives tended to have fewer sisters 

than the middle managers. While in college, top executives 
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exhibited early ability and interest in leadership by 

assuming more leadership roles in extracurricular activities 

than did the middle managers. Top executives also tended 

to have better grades in college than did the middle 

managers. Finally, the top executives tended to achieve 

more leadership roles during their military service as 

compared with the middle managers in Grimsley's survey. 

Formative Factors: Engineers. In their study of 

240 mechanical engineers at a large manufacturing plant, 

Harrison, Tomblen, and Jackson (1955) found the following 

composition of paternal occupations: 38% professional or 

managerial (only 9% engineers); 7% semi-professional; 17% 

sales, clerical, or service; 26% skilled workers; 7% semi

skilled or unskilled workers; and 5% farmers. LeBold, 

Perrucci, and Howland (1966) found 8% of their sample of 

3551 engineers to be sons of engineers, 14% to be sons of 

other types of professionals, 26% to be sons of proprietors 

or managers, and 32% to be sons of skilled or semi-skilled 

workers. 

In a large cross-sectional study, Perrucci and 

Gerstl (1969) found higher than expected proportions of 

engineers' fathers with professional, proprietor-manager-

farm owner, or skilled worker occupations. Fewer fathers 

than average had occupations in clerical, sales, semi

skilled, or unskilled areas. However, also noted was a 
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trend toward increasing blue-collar (semi-skilled and un

skilled) representation reflecting a tendency for those 

families to view engineering as an avenue for social 

mobility. 

Further substantiating the trend to greater blue-

collar representation in engineering are the rankings of 

engineering students on socioeconomic origins. They ranked 

25th on the average of 39 socioeconomic classifications, 

contrasted with an average rank of 8th on high school grades. 

Engineers tend to come from cities under 50,000 

population. Very large cities tend to be highly under-

represented. Engineers tend to come less frequently than 

expected from the West and South. Since 194 5 the proportion 

of engineers coming from the Midwest has increased from 

32 to 40 per cent of the total (LeBold et al. 1966). The 

students with general engineering interest in Chaney and 

Owens' (1964) study tended to come from upper-middle class 

sections of towns whose populations were between 5000 and 

25,000. 

The growing portion of engineers from blue-collar 

families has a significant effect on the engineering pro

fession. These individuals co::ie from socioeconomic origins 

where college education is not expected, and they must 

exhibit exceptionally high drive to obtain a college educa

tion. Other activities and interests which interfere with 

college tend to be dropped. "":hus, the very characteristics 



that are essential for his recruitment to engineering also 

serve to produce those characteristics of engineering 

students often regarded as less than desirable [in terras of 

their degree of integration into the culture of their 

peers]" (Perrucci and Gerstl 1969, p. 52). There seems to 

be a tendency for male adolescents not fully integrated into 

adolescent culture to move into engineering. "If they were 

more people-oriented, they would never have had the psycho

logical resources to consider a college education and an 

engineering career" (Perrucci and Gerstl 1969, p. 52). 

Kraye's (1966) findings seem to support the career 

orientation of students with blue-collar origins. She found 

that sons of petty white collar, skilled, or semi-skilled 

fathers tended to consider college as a step to a job—a 

type of off-the-job training. These students tended to 

specific training in fields such as engineering or account

ing. However, she also found that "... there are more 

significant differences between the groups in sources of 

support during college than in their social class of origin 

or educational level of their fathers" (p. 89). 

Chancy and Owens (1964) found that students with 

high general engineering interest had parents who tended to 

be socially inactive and encouraged their offspring to enter 

a profession. The students tended to beyxn dating late and 

dated relatively infrequently. They also tended to avoid 
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high school activities and politics and to derive most of 

their satisfaction from academic success. 

Psychological Characteristics 

Psychological data can be collected using either 

psychometric instruments or through clinical assessment. In 

this section data from both sources will be presented to 

gain insights into the personalities of top executives and 

engineers. The psychometric instruments used in the studies 

referenced in this section are those widely utilized in 

industrial placement. The clinical technique used to gather 

most of the data presented here is projective evaluation 

with the TAT. 

Top Executives. The characteristics of executives 

stressed most frequently in the literature are summarized in 

Table 3. 

With one exception, the characteristics of execu

tives which are listed in current studies are highly 

similar. The exception is Henry's (1959) report that in 

spite of firmness of character and drive to activity, the 

executives he studied also harbored a rather pervasive 

feeling that they might not really succeed and be able to 

do the things they wanted to do. 

Typical of the writings on top executive person

alities is that of Warner (1962) : 
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Table 3. Major Personal Factors cf Executives 

Factor Selected References 

Drive 
active, 
energetic, 
motivated, 
displaying initiative 

Dominance 
forceful, ascendant, 
assertive, aggres
sive, bold 

Meyer and Pressel (1954), Randle 
(1959), Henry (1959), Warner and 
Abegglen (1963), Braybrooke (1964), 
Cummings (1966), Wollowick and 
McNamara (1969), Ghiselli (1971) , 
Steger (1972), Detman (1972), 
Grimsley and Jarrett (1973) 

Henry (1959), "How do You Pick an 
Executive Winner?" (1966), 
Wollowick and McNamara (1969), 
Detman (1972), Rawls and Rawls 
(1971), Steger (1972), Grimsley and 
Jarrett (1973) 

Self-conf idence 
self-assured 
lack of fear of 
failure, independent, 
self-structured 

Henry (1959), Warner (1962), 
Cummings (1966), Ghiselli (1971) , 
Rawls and Rawls (1971), Steger 
(1972), Grimsley and Jarrett (1973) 

Objectivity 
not biased, 
thoughtful, self 
controlled, open 
minded 

Henry (1959), Cummings (1966), 
Steger (1972), Grimsley and 
Jarrett (1973) 

Persuasiveness 
salesmanship 

Flexibility 
adaptive, 
lack of rigidity, 
tolerant 

Cummings (1966), Rawls and Rawls 
(1971), Steger (1972) 

Randle (1959), Cummings (1966), 
Rawls and Rawls (1971), Steger 
(1972) 

Credibility 
open, honest, 
keeps word 

Social sensitivity 
empathetic, warm, 
considerate 

Steger (1972) 

Cummings (1966), Wollowick and 
McNamara (1969), Rawls and Rawls 
(1971), Steger (1972), Grimsley and 
Jarrett (1973) 
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Factor Selected References 

Tolerance for ambiguity Havron and McGrath (1961), Warner 
(1962), Grant and Bray (1969), 
Steger (1972) 
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. . . the personalities of corporate executives, 
those who reach the top or who are on their way 
toward the top, are not lacking in self-reliant 
abilities; they stand on their own, as self-
contained, autonomous members of the team. 
Morally, they have internalized the rules of the 
social world around them and are capable of 
directing themselves and others in a rapidly 
changing world. Intellectually, they examine 
the changing world and make decisions that, many 
times and in many places, are demanded in a 
fluid, unstructured society (p. 52). 

Ambiguity must forever be part of the world in 
which he [the executive] must make decisions that 
have to be successful more often than not if he 
is to continue in his position or advance 
himself (p. 56). 

Engineers. Studies of engineering students and 

engineers employed in industry yield a fairly consistent set 

of psychological characteristics for engineering profes

sionals (Moore and Levy 1951; Harrison, Tomblen, and 

Jackson 1955). 

Engineers have been found to differ from other 
occupational groups, students and adults, in their 
personality traits. They are characterized as 
emotionally stable, self-sufficient, socially 
introverted but not introspective, self-confident, 
conforming, object- rather than person-oriented, 
casual but competent in interpersonal relations. 
Personality has been shown to have a bearing on 
success in engineering training. Engineering 
students who do better work than their intel
ligence level would suggest are high in caution, 
inhibition or control, and the needs to achieve, 
to gain status, and to improve themselves; low in 
dependency and resistance to restraint (Super and 
Bachrach 1957, p. 67). 

The findings of Izard (1960) on engineers working in a large 

eastern plant are summarized in Table 4. 



56 

Table 4. Typical Profile of an Engineering Professional 
Using the Edwards Personal Preference Schedule 

Scale Direction Explanation 

Achievement high 

Deference 

Order 

Affiliation 

low 

high 

low 

Intraception low 

great involvement with work and a 
striving for achievement 

relies heavily on authority for 
settling issues 

fondness for structure and order, 
aversion to ambiguity 

social participation based on con
ventionality and social conformity 
rather than any profound interest 
in people 

analytical interest in people rare, 
avoidance of introspection and 
self-examination 

Succorance 

Dominance 

Nurturance 

Endurance 

Abasement 

low self-sufficient 

high decisive, tough-minded, direct, 
straight-forward, masculine 

low impersonal, prefer objects and 
processes to people 

high energetic, goal oriented, 
conscientious 

low authoritarian approach, nonintro-
spective, impersonal 
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Elton and Rose (1971) find that students transfer

ring out of engineering programs tend to have higher 

academic aptitude and to have personality profiles indi

cating reflective thought, the use of scientific method in 

thinking, preference for diversity and complexity in 

thought, tolerance of other peoples' viewpoints, and inde

pendence from authority. 

Perrucci and Gerstl (1969) find two outstanding 

personality characteristics of engineering students. They 

seem to have "... considerable concern for order and 

certainty, as compared to the ambiguity of disciplines where 

everyone's opinion is equal" (pp. 50-51). They also have an 

"activistic" orientation toward what they dc as reflected in 

their desire to test ideas in the real world as opposed to 

the logical world. 

Activism, in combination with a low tolerance for 
ambiguity, may provide some of the essential charac
teristics that motivate students to enter engi
neering. What appears to us as a low tolerance 
for ambiguity may possibly be nothing more than 
low tolerance for activities that distract them 
from their degree objective or from their work in 
engineering (Perrucci and Gerstl 1969, p. 51). 

Harrison, Tomblen, and Jackson (1955) add more evidence on 

the tendency of engineers to be intolerant of ambiguity. 

Engineers want their perceptual world to be firmly 
structured. This quality was brought out notably 
on the TAT, where there was often resentment about 
story-telling in general and about ambiguous 
pictures in general. Perhaps their desire for 
clear and definite lines of authority is part of 
the same syndrome (p. 483). 
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Speaking of the tendency they found in engineers to 

approach problems along concrete, factual lines with an 

implicit assumption of an actual mechanical linkage between 

"any beginning and any end," and the tendency to limit 

their attention to immediate matters, Moore and Levy (1951) 

propose that "these characteristics can be detrimental to 

promotion into top management" (p. 151) . 

Enacted Role—Individual Behavior 

Based on his observations, Mintzberg (1973, pp. 51-

52) proposes outstanding characteristics of top executives' 

work and their behavior in performing the work. 

1. Characteristics of task include: 

a. a great quantity of work at an unrelenting pace 

with much after-hours work; and 

b. brevity, variety, and fragmentation of tasks. 

2. Executives' work behavior includes: 

a. frequent shifts in mood required by the variety 

of activities; 

b. a preference for brevity and interruption in 

work due to an appreciation for the opportunity 

cost of their time; 

c. a tendency to gravitate to the more active 

elements of their work—current, specific, well-

defined, non-routine; and 
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d. a tendency to gravitate to verbal and visual 

communication in preference to written com

munication—mail downgraded in favor of "current 

information," e.g., gossip, hearsay, speculation. 

Individual-Role Matching 

The importance of compatibility between an indi

vidual's personality and the requirements of his career has 

been previously emphasized. Mechanisms exist to increase 

the opportunity for an adequate individual-role matching. 

Two such mechanisms will now be discussed. 

Societal Mechanisms 

Behavior patterns of individuals in specific situa

tions are few and generally conform to those acceptable in 

the person's culture. One example of the homogenizing in

fluence of culture is the channeling of individuals into 

careers. 

. . . through such socializing agencies as the 
family, the neighborhood, and the school, the 
young member of the modern society is taught that 
a limited array of occupations offer meaningful 
possibilities for him .... Thus, depending on 
his initial position in the social system and his 
exposure to socializing agencies, the individual 
typically acquires awareness of and preparation 
for a small range of occupations. With these he 
learns one or a few career prototypes which set 
limits and give direction to his aspirations and 
provide him with a set of expectations regarding 
the kind of career it is possible for him to build 
(Thompson 1967, pp. 104-105). 
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These patterns are, of course not inevitable. Changes in 

the individual, in technologies, imperfect career informa

tion in society, and other forces can lead to abrupt changes 

in careers. Also, within any specific occupational category 

there remain "differences of temperament, personality, and 

dexterity; differences in age, experience, and seniority; 

differences in family circumstances, economic needs, and 

levels of aspiration" (Thompson 1967, p. 105). 

An example of homogeneity of individuals in one 

occupational category is given by England (1967) with 

follow-up studies by Lusk and Oliver (1972) and England 

(1973). The studies deal with personal value systems of 

managers and how value systems affect career success. The 

findings indicate that there exists a relatively homogeneous 

set of values among American managers and that the set 

appears to be fairly stable over time. 

A factor contributing to the stability of personal 

value systems is reflected in a tendency of supervisors to 

give higher performance ratings to subordinates having 

values similar to their own (Senger 1971). Since supervisor 

ratings often weigh heavily in promotion decisions, patterns 

of personal values would tend to persist over time. 

Personality-Role Behavior Interaction 

Another factor contributing both to individual-role 

matching and to stability of personal value systems is 
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personality-role interaction. Katz and Kahn (1966) report 

that an individual's personality tends to be affected by 

his role behavior. Changes seem to be in the direction of 

increasing congruence between role and personality. Deutsch 

and Krauss (1965) conclude that "... orientations learned 

as components of a specific role set may become a general 

attribute of one's personality" (p. 180). 

Elton (1971), examining the personalities of 

students leaving engineering as compared with those re

maining in engineering, found support for the hypothesis 

that environment affects personality. He found that 

students who transfer to arts and science tended to become 

"more realistic, nonjudgmental, intellectually liberal, and 

skeptical of orthodox religious beliefs" (p. 116). The en

vironmental differences effecting the changes in person

ality were assumed to be associated with faculty, curricu-

lar, and peer influence. 

Thus, there seem to be both societal mechanisms 

channeling individuals with particular personality and 

background characteristics into certain professions and an 

interaction of the individual's personality and role en

vironment effecting further congruence of personality and 

environment. In the case of incongruence, using engineering 

students as an example, "students would be predicted to 

change majors" (Elton 1971, p. 114). 
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Summary of Promising Attributes 

The selection of potentially discriminating attri

butes cannot be divorced from constraints introduced by the 

field study. It would be unrealistic to include a large 

number of measures in the field study. It has already been 

stated that individuals in top executive positions have 

enormous work loads and a significant opportunity cost 

associated with their time. The total contact time with 

each research subject will therefore be kept to approxi

mately one-half hour. Also, personality inventories which 

include sensitive items will not be used. Current legal 

trends tend to discourage use of such instruments (Odiorne 

and Miller 1966, O'Leary 1972, Hasler 1972). 

Choice of attributes must include consideration of 

the availability of adequate instruments for their measure

ment. Failing this, an attribute must be such that it can 

be dealt with reliably in a structured interview. 

The following attributes encompass those which 

appear to be (1) consistent with the literature on the 

prescribed, subjective, and enacted role perspectives; and 

(2) compatible with the above mentioned constraints of 

contact time and instrument availability. 

Tolerance for Ambiguity 

Mentioned throughout the literature survey, the 

need for top executives to be tolerant of ambiguity stems 



from the uncertainties of the executive's task environment 

and the judgmental nature of his role. Just as striking are 

the frequent references to the closed-system logic and 

avoidance of ambiguity characteristics of engineering pro

fessionals. 

A suitable instrument measuring intolerance of 

ambiguity has been developed by Budner (1962). The scale 

used in the study was adapted by Frederiksen and the staff 

of the Educational Testing Service (ETS) for use in a study 

of predicting behavior of managers (Frederiksen, Jensen, and 

Beaton 1972). There are 16 questions, half keyed T and half 

F. An estimate of scale reliability in the ETS instrument 

is 0.28 (Frederiksen et al. 1972, p. 104). Estimates of the 

reliability of the original scale ranged from 0.39 to 0.62 

(Robinson and Shaver 1969, pp. 317-318). Administration of 

the scale should take about 2 minutes. 

Activity/Drive 

Both observational and psychological studies of top 

executives emphasize their unusually high level of activity. 

One reference to a higher than average motivation for 

engineering students with blue-collar origins was located. 

However, the frequency with which the nigh activity level 

of executives was cited in the literature survey leads to a 

proposition that high activity is a basic element in the 
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role of the top executive and is not evidenced to the same 

extent among engineers. 

One scale of the Thurstone Temperament Schedule 

(scale A) is reported to measure the trait "active." "A 

person scoring high in this area usually works and moves 

rapidly. He is restless whenever he has to be quiet. He 

likes to be 'on the go' and tends to hurry. He usually 

speaks, walks, drives, and works rapidly, even when these 

activities do not demand speed" (Science Research Asso

ciates, Inc. 1953, p. 1). 

The particular form of this scale was adapted by 

Frederiksen et al. (1972). "The items have been recast in 

'I' form, and a number were rephrased in order to balance 

those keyed T and F. There are 19 items, 10 keyed T and 

9 keyed F" (p. 100) . One item (drive car fast) was elimi

nated from the scale by Frederiksen for redundancy. 

Estimates of scale reliability are 0.48 (Science 

Research Associates, Inc. 1953, p. 6) within the original 

instrument and 0.64 in the ETS instrument (Frederiksen et 

al. 1972, p. 104). Administration of the scale should take 

about 2 minutes. 

Sociability 

A final psychological characteristic which seems to 

differ markedly between the writings on engineers and top 

executives is the ability to get along with and get things 
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done through others. Originally, scale "P" of the Guilford-

Zimmerman Temperament Schedule was to be used to measure 

personal relations ability. However, the publisher objected 

to extracting one scale from that instrument and permission 

to use the scale was denied. Instead, the "S" scale of the 

Thurstone Temperament Schedule, recast in "I" form by 

Frederiksen et al. (1972), was used. 

The "S" or "sociable" scale has eleven items keyed 

T and 9 F. "Persons with high scores in this area enjoy the 

company of others, make friends easily, and are sympathetic, 

cooperative, and agreeable in their relations with people. 

Strangers readily tell them about personal troubles" 

(Science Research Associates, Inc. 1953, p. 2). 

Estimates of scale reliability are 0.68 within the 

original instrument (Science Research Associates, Inc. 1953, 

p. 6) and 0.80 in the ETS instrument (Frederiksen et al. 

1972, p. 104). Administration of the scale should take 

about 2 minutes Intercorrelations of the three scales are 

given in Table 5 (Frederiksen et al. 1972, p. 103). 

Table 5. Intercorrelations of Psychometric Scales 

Sociable Tolerance of Ambiguity 

Active 0.23 0.09 

Sociable 0.11 
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Demographics 

The literature on vocational development cited in 

an earlier section indicates that personal history attri

butes such as socioeconomic conditions of family of birth, 

geographic location of neighborhood during development, and 

type and level of education tend to influence career choice. 

Trends were noted in the Background and Training 

section of this chapter for executives to be sons of men 

with either independent business experience or professional 

status. Engineers tend to be sons of higher status blue-

collar workers. 

Executives were found to be from larger cities 

while engineers tended to be from small cities of between 

5000 and 25,000 inhabitants. 

The level of education of parents of executives 

seems to be important to the development of executive 

ability. Educational level of the mother appears to have a 

greater effect than that of the father. 

Independence of the top executive from his family 

of birth has been shown to be a critical element in the 

executive's background. On the other hand, emphasis on 

academic success as opposed to social success and an in

frequent ano late-developing pattern of dating seem to be 

elements of ?.n engineer's background. 

Top executive- were found to have exhibited the 

desire and ability to assume leadership roles early in their 
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lives. Notably, they assumed leadership positions during 

college and frequently served as officers during their 

military service. They also achieved higher grades than 

did middle managers. 

Engineering students who became managers tended to 

have more extracurricular activities than did those who 

followed engineering careers. Sources of support for 

engineering students tended to affect their career choice. 

Lastly, the demographic characteristics with which 

to match engineers and top executives into pairs must be 

gathered: age, level of education, and organizational 

affiliation. 

The demographic portion of the data shall be 

gathered with a short biographical data sheet, when possible. 

A prototype of this instrument was field tested at the same 

time as Budner's (1962) intolerance of ambiguity instrument. 

Results were validated during an extensive interview. Ad

ministration of the modified instrument takes about 2 

minutes. 

Attributes such as degree of independence from 

family of birth are obtained during the interview. During 

pretesting, a relatively clear picture of a respondent's 

relationship with his family of birth was obtained by first 

repeating some neutral demographic queries concerning the 

family and then directing the discussion to parent-child 



relationships. This procedure can also serve as a partial 

validation of the repeated demographic attributes. 

At the conclusion of the interview it is desirable 

to include an opportunity for a less structured form of 

respondent input. A critical-incident approach is used to 

attempt to locate further variables which are influential 

in career progression from engineer to top executive or 

for maintenance of professional engineering status. The 

respondent is asked to recall incidents in his career which 

significantly influenced his change of career status or 

reinforced his initial choice of career.. 



CHAPTER 4 

METHODOLOGY 

The design of instruments, identification and con

tacting of research subjects, format of the data-collecting 

interview, and techniques of data analysis are critical 

elements of research methodology for this study. How each 

of these was handled and the implications of each in 

limiting the generality of the research findings will be 

discussed in detail. 

Prior to outlining the methods chosen for the study, 

it is important to recall that this research is exploratory 

in nature. The methodology, therefore, is not that of a 

designed experiment intended to uncover the degree to which 

relationships hold, but rather one to suggest the presence 

of relationships. 

Instrument Design 

The choice of scales for the attitude questionnaire 

was discussed in Chapter 3. The ordering and presentation 

of that instrument, and the design of the biographical data 

sheet and the structure! interview form will now be out

lined. 
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Attitude Questionnaire 

Items on each of the three psychological scales are, 

in general, alternated on the attitude questionnaire. The 

order of each item and the proper response of each item are 

given in Table 6. The tolerance of ambiguity scale has 

fewer questions than the other two scales. Alternating of 

questions therefore was interrupted near the middle of the 

instrument to avoid a grouping of "A" and "S" scale ques

tions at the end of the instrument. Another consideration 

in the ordering of questions was to avoid an obvious pattern 

of "correct" responses. 

The format of the questionnaire was patterned after 

the Guilford-Zimmerman Temperament Survey with the item 

numbers which appear on the right margin of that instrument 

replaced by the "T" and "F" response categories. The ques

tionnaire was reproduced by mimeograph. A copy of the 

instrument appears in Appendix A. 

Biographical Information Sheet 

During pretesting several formats for the biograph

ical data sheet were tested on university students and on 

executives. Where possible, categories of responses were 

provided allowing the subject to check one or more of the 

categories (e.g., undergraduate class rank). In other 

cases, an open-ended question was used with a blank space 

provided for a response. Questions which might require 
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13 
14 
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1 6  
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2 2  
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2 6  
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2 8  
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Key for Personality Instrument and Sequence of 
Each Scale's Items on the Instrument 

Scale Item Scale Item 
Sequence Sequence 

Item 
Key AST Number Key AST 

T 1 29 F 11 
T 1 30 T 9 
F 1 31 T 11 
F 2 32 T 12 
F 2 33 F 10 
T 2 34 F 12 
F 3 35 F 13 
F 3 36 T 11 
F 3 37 T 13 
T 4 38 F 14 
F 4 39 F 12 
T 4 40 T 14 
T 5 41 F 15 
T 5 42 T 13 
T 5 43 T 15 
T 6 44 T 16 
F 6 45 F 14 
F 6 46 F 16 
F 7 47 T 17 
T 7 48 T 15 
F 7 49 F 17 
T 8 50 F 18 
T 8 51 F 16 
T 9 52 T 18 
F 9 53 T 19 
T 10 54 F 19 
T 8 55 T 20 
F 10 



further clarification were either deferred until the 

structured interview portion of data gathering, or were 

handled on an exception basis. For example, many individ

uals interviewed during pretesting moved many times when 

they were young. A number of interchanges was required to 

clarify their response. Instead of asking where the subject 

was raised, therefore, his place of birth was asked on the 

biographical data sheet. During the interview the subject 

was asked whether or not he was raised in the place of his 

birth. In this manner only exceptions had to be pursued 

further. 

A copy of the Biographical Information Sheet appears 

in Appendix A. The instrument was mimeographed. 

Structured Interview Form 

Some of the questions suggested by the literature 

survey could not be placed into a closed- or open-ended 

format. These questions were either considered to be too 

sensitive to be easily handled in a psper-and-pencil manner, 

or required the give-and-take of an interview to clarify 

responses. Such questions are handled in a structured 

interview in order that the results be as consistent as 

possible. A form was designed (Appendix A) based on 

responses during pretesting and expected responses suggested 

in the literature. The form expedited this portion of the 

interview and simplified data recording and analysis. 



Categories of responses are provided so that the interviewer 

could circle the proper category while focusing his 

attention on the subject's reply. 

The final two questions on this form are open 

ended in nature. The first asks for incidents in the 

individual's career which changed or reinforced his choice 

of career. The second asks what he would change in his 

career progression if he were to repeat it. Both of these 

questions were included to bring out factors of importance 

in the subjects' careers which would otherwise not be re

corded. 

On the bottom of the form are notes to the inter

viewer reminding him to initiate the matching process when 

interviewing an executive, and to mention the article to be 

published in the Arizona Review which will be sent to each 

subject (both of which will be discussed later). 

Selection of Research Subjects 

The population of top executives holding bachelors 

degrees in engineering is much smaller than the population 

of engineers who are still engaged in technical work. The 

initial step in locating a matched pair of a top executive 

and an engineer employed with the same firm was therefore 

taken to be the identification and contacting of a quali

fied set of top executives. 
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Top Executives 

The location of top executives with engineering 

bachelors degrees within Arizona was carried out in two 

phases. First, members of the faculty and staff at The 

University of Arizona who have had research or consulting 

contacts with firms employing engineers were interviewed. 

A list of names and introduction was obtained. Second, a 

list of firms which could be expected to employ engineers 

both at the top executive and at the operating level was 

compiled (Dun and Bradstreet 1973a, Employment Security 

Commission of Arizona 197 2). The types of firms chosen were 

utilities, mines, manufacturing (aerospace and elec

tronics) , and construction. Firms whose sales volumes 

exceeded several millions of dollars and which were headed 

by hired executives were chosen to avoid either family-held 

firms or those headed by entrepreneurs. 

The backgrounds of the top executives of these 

firms were located, when possible, in Standard and Poor 

(1974) and Dun and Bradstreet (1973b). If the major field 

of an executive's bachelors degree was not listed, an 

effort was made to secure the information from the 

university's alumni association. 

No reference could be found to the educational 

backgrounds of the executives in 12 firms. A letter 

(Appendix A) with an enclosed business reply envelope was 

sent to the chief executive of each of these firms. The 
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letter briefly stated the research objective and requested 

an interview with the executive. Four of the twelve letters 

elicited replies and three suggested appointment dates. Two 

of the three positive replies led to data-collection inter

views. The third letter was delayed in the mail and arrived 

after the suggested appointment date. 

The remaining 27 contacts were initiated by a tele

phone call from the author to the executive. A script 

(Appendix A) was followed during the telephone conversation 

in order to hold the amount of information given to each 

subject prior to data collection to a minimum and to be as 

uniform as possible. In obtaining the 27 interviews a 

number of calls were made which were not successful. 

Usually either the executive had transferred or retired, or 

he was to be out of town during the data collection period. 

Occasionally the information supplied by the personal con

tact was erroneous and the individual did not hold a top 

executive position or did not hold an engineering bachelors 

degree. 

The types of firms appearing in this study are out

lined in Table 7. Mining and utility companies form the 

major portion of the sample. 

Engineers 

The location of engineers to match with the top 

executives was done upon completion of the data-gathering 
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Table 7. Types of Firms Studied 

Number of Number of 
Type of Firm Firms Pairs 

Mining 9 16 

Utility 4 7 

Manufacturing 5 5 

Construction 1 1 

interview with the executive. A description of the type of 

individual was given to the executive and his help was 

asked in locating the matching engineer. In many cases the 

executive could supply a list of possible candidates. A 

random selection was then made and the engineer was con

tacted by the researcher on the telephone. The telephone 

script was again adhered to in order to maintain uniformity. 

On a few occasions, the executive preferred to 

contact the engineer personally. This was discouraged, but 

when it could not be prevented the executive was asked to 

describe the study in terms paralleling the telephone 

script. An effort was made to avoid this method of con

tacting engineers since it might give them the impression 

that they were required to participate and thereby change 

the "atmosphere" of the interview from a research project 

to a job assignment. 
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Also, every effort was expended to avoid giving any 

research subject specific information about the exact goal 

of the project. It was felt that such knowledge could give 

the respondent a mental set, or frame of reference, from 

which he could answer the questions in an "acceptable" 

manner. By avoiding the issue of management selection 

until the data were gathered, the subject was not sure that 

"management answers" were desired by the researcher. 

Further, during the pretesting phase of this study, 

it was discovered that some engineers, when they learned the 

purpose and methodology of the study, tended to become de

fensive in their answers. It seemed that they felt that 

they were "failures" being compared with top executive 

"successes." 

A final method of contacting the matching engineer 

was to obtain permission to use the personnel department's 

files. The personnel manager was given a description of the 

desired individual, and he furnished the list of potential 

subjects. Again, an attempt was made to contact the chosen 

individual by telephone using the telephone script. 

In searching for engineers to match with cop 

executives, a priority system had to be devised for the 

matching variables of age, level rf education, years with 

the firm, and degree in engineering. Tt was decided that 

the most critical factor was the engineering bachelors 

degree, and this requirement disqualified many potential 
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matches. Next most important was taken to be level of 

education. The effort and expense involved in higher educa

tion would seem to place the holder of an advanced degree in 

a separate category. This requirement was violated only 

four times in the 29 matches. The variables of age and 

years with firm were given the least emphasis. Large dif

ferences in age occurred in two pairs, while seven pairs had 

large discrepancies in years with firm. 

Finally, the position an individual held occasion

ally deviated from the desired top executive and technically-

oriented engineer categories. Table 8 summarizes the 

variables which were matched on and Table 9 gives exceptions 

to the desired values. Five engineers seemed to deviate 

from the technical role while two "executives" seemed closer 

to middle management. 

To examine the effects of violating the desired 

degree of similarity of the matching variables, analyses 

were carried out on both the original 29 pairs and on a 

reduced set of 21 pairs. The eight pairs dropped due to 

apparent differences in matching variables were pair numbers 

4, 6, 7, 9, 14, 17, 20, and 24 (see Table 8). 

Interview Format 

As previously noted, the information given to each 

research subject prior to gathering data was kept to a 

minimum and was kept relatively constant by using direct 



ai: 
mb 

1 
2 
3 
4 
S 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
14 
15 
16 
17 
18  
19 
20 
21  
2 2  
23 
24 
25 
26 
27 
28 
29 

Table 8. Summary of Variables Used in Forming Matched Pairs 

Age Years with Firm Level of Education 
Pair 

Top Top Top Dropped for 
Executive Engineer Executive Engineer Executive Engineer Analysis 

47 47 24 24 BS BS 
62 59 37 19 BS BS 
56 54 28 28 BS BS 
57 49 31 1/2 BS BS Yes 
60 58 37 19 BS BS 
47 38 20 4 BS BS Yes 
47 35 15 1 BS BS Yes 
53 50 4 1 BS BS 
47 53 25 18 MS BS Yes 
52 40 10 18 BS BS 
59 57 6 25 BS BS 
57 55 35 26 BS BS 
49 50 27 19 BS BS 
41 42 5 0 MBA BS Yes 
48 44 15 12 BS BS 
58 52 29 15 BS BS 
48 43 15 6 MS BS Yes 
47 44 22 11 MS,MBA MS,PhD 
54 58 28 34 BS BS 
43 39 18 14 BS BS Yes 
53 58 20 11 BS BS 
47 53 17 3 BS BS 
47 47 18 3 MBA MS 
52 56 17 4 MS BS Yes 
55 56 24 19 BS BS 
57 56 31 4 BS BS 
44 42 19 14 BS BS 
53 49 5 2 MS BS 
61 61 26 19 BS BS 
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Table 9. Comments on Exceptions to the Desired Agreement of 
Variables Used in Forming Matched Pairs 

Pair 
Number Comment 

1 Engineer is a supervisor, but was promoted recently 
and has little authority. 

4 Dropped due to great difference in years with firm. 
6 Dropped due to great difference in years with firm 

and because engineer was judged to be in middle 
management. 

7 Dropped due to great difference in years with firm. 
8 Engineer was in real estate sales for 20 years and 

started and sold two electronics firms. 
9 Dropped due to difference in education level and 

because "executive" was judged to be in middle 
management. 

10 Engineer is a project engineer in construction. 
11 Engineer is a superintendent, but in name only. 
12 Engineer has experience in technical supervision. 
14 Dropped due to difference in education level and 

because engineer is a new-hire. 
16 Engineer has some graduate education and has taught 

for 13 years in engineering colleges. 
17 Dropped due to difference in education level and 

difference in years with firm. 
18 Engineer has experience as a manager. 
20 Dropped because "executive" and engineer were both 

judged to be in middle management. 
21 Engineer has experience in supervision. 
22 Executive is British. Engineer has experience in 

supervision and experience with similar firms. 
23 Engineer has some supervisory responsibility. 
24 Dropped due to difference in level of education and 

difference in years with firm. 
25 Engineer was a department head. 
26 Engineer has supervisory responsibility and past 

experience with similar firms. 
28 Engineer is a retired Lt. Colonel—difference in 

education level discounted. 
29 Engineer has experience in supervision. 



telephone calls to each subject and by following a telephone 

script during the conversation. On a few occasions, the 

subject requested additional information about the nature 

of the study. In these cases a previously prepared state

ment (which appears at the bottom of the telephone script in 

Appendix A) was used. 

Additional efforts were made throughout the data-

collection period to keep the interviews similar. First, 

all interviews were completed within a three-week period. 

This short time period tended to hold time changes of 

attitudes or external events which might affect responses 

to a minimum. Second, the author (the sole interviewer) 

attempted to keep his physical appearance and behavior as 

constant as possible during data collection. This effort 

was made easier by the short time frame in which data were 

gathered. Finally, to keep the interviewer as neutral as 

possible throughout data collection, none of the results was 

examined (except for completeness of response) and no 

analysis was begun until after all of the data had been 

obtained. At the completion of each interview the instru

ments were placed in an envelope and were not referred to 

until data collection was complete. After an interview with 

an executive, however, the information necessary to obtain a 

matching interview with an engineer was recorded elsewhere 

so that it would be available when needed. 
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Each interview began with a brief introduction of 

the purpose of the research which again closely paralleled 

the telephone script. The sponsor of the research was 

stated, with permission, as the Division of Economic and 

Business Research at The University of Arizona. This, 

again, was to provide as little information as possible 

about the study prior to data collection. 

Immediately after introducing himself the inter

viewer handed the subject the Biographical Information Sheet 

and requested that the subject begin to fill it out, "To 

give us some information about your background." This 

tended to discourage further questions about the exact 

nature of the rcscarch and to get the subject in the "data-

giving" mood. 

During the pretesting period, it was felt that by 

allowing the subject to provide relatively "easy" bio

graphical data first, the subject was then more receptive 

to the more difficult and more personal attitude question

naire and interview phases of data collection. In a sense, 

it seemed as if subjects felt they had an "investment" in 

the project and were less apt to object to more personal 

questions after completing the biographical data sheet. 

After the subject completed the background sheet, he 

was immediately handed the attitude instrument. He was 

told that often it would be difficult to choose one of the 

responses over the other, but that such a choice was 
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necessary for complete data to be gathered. With that, the 

interviewer examined the biographical data and made nota

tions on responses which would require further clarifica

tion. 

While the attitude questionnaire was being de

veloped, it was noted that engineers tended to make frequent 

comments on the ambiguity of the tolerance of ambiguity 

questionnaire. There was so striking a difference between 

the comments of the executives and those of the engineers 

in the pretest phase that it was decided to record all 

comments made by a subject while filling out the attitude 

questionnaire. 

Under the pretext of making further notations on 

the background information sheet, therefore, the interviewer 

recorded any comment a subject made during the time he was 

completing the attitude questionnaire. Also, the number of 

the item which seemed to lead to the comment was recorded. 

The interviewer attempted to refrain from replying "to these 

comments by appearing to be absorbed in examining the bio

graphical data or by treating the statements as comments 

which required only a nodding acknowledgment. 

When the attitude questionnaire had been completed, 

the researcher accepted it and, in order to maintain the 

momentum of the interview, asked the subject if he had been 

raised in the location of his birth. At the same time, the 
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attitude questionnaire was quickly examined to find any 

omitted response. 

(When data analysis was later begun, four question

naires were found to have one response each missing. The 

subjects were reached on the telephone and were asked to 

reply to the question which was overlooked. In this 

manner, complete data were obtained on the attitude instru

ment. ) 

If there were no further clarifications to be made 

on the biographical data sheet and the attitude question

naire was complete, the structured interview was begun. 

The format of the structured interview form was closely 

followed. The only exception was question 8. After a few 

interviews the separate categories of "F" (father) and "M" 

(mother) were replaced by the single category "parents." 

The separate categories proved awkward and confusing, and 

were not yielding different results. 

As indicated on the structured interview form, the 

interview was terminated by thanking the subject and by 

promising to send him a copy of the Arizona Review, the 

publication of the Division of Economic and Business Re

search at The University of Arizona, when a summary article 

of the findings was published. The subject was offered a 

current issue of the publication to examine. 

The data-collecting portion of the meeting with a 

subject took approximately 25 minutes. In the case of 
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engineers, this was the extent of the contact with the 

subject. If the interview was with an executive, a complete 

explanation of the purpose and method of the study was given 

and assistance in locating a matching interview was solic

ited. This added about 5 to 10 minutes to the time spent 

with each executive. 

Data Analysis 

The methods used to analyze each portion of the 

data were chosen on the basis of the type of scale from 

which the data were obtained. For the most part, the data 

were either nominal or ordinal data. Therefore, most 

analytical techniques used in data analysis were nonpara-

metric or distribution-free techniques. 

To test the contribution of the matched pairs 

methodology to the findings of the study, all analyses were 

carried out both on the matched-pairs data and on combined, 

unmatched data. Comparison of the results are an indication 

of the contribution of matching in this study. Again, it 

should be noted that each analysis was also performed on a 

reduced data set of 21 matched pairs. 

Attitude Scales 

The data of primary interest in the study were the 

responses to the attitude questionnaire. In addition to 

carrying out all analyses on both matched and unmatched 

data, attitude questionnaires were analyzed three nore 
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ways: total scale scores, discrimination of each item 

examined separately, and verbal and written complaints about 

questions. (Responses to attitude questions appear as 

Appendix B.) 

Total Scale Score. To arrive at the score on each 

of three scales, a subject's responses were compared to the 

key and the number of "correct" responses for each scale 

was summed. The resulting sums are ordinal data. To 

analyze these data in a matched-pairs format, Wilcoxon 

matched-pairs signed-ranks test was used (Siegel 1956). The 

null hypothesis for each scale was that engineers would 

score at least as high as top executives. The corresponding 

alternate hypothesis is that top executives would score 

higher. 

To make the test for significance as conservative 

as possible, differences between paired observations which 

were equal to zero and differences which were tied for 

ranks were treated in the manner suggested by Bradley (1968, 

p. 49). Zero differences were considered to be negative 

differences when ranking. In the case of ties, ranks were 

assigned to positive ties first and then the larger ranks 

were assigned to negative ties. These procedures both 

tended to support the null hypothesis. 

For analysis of total scale scores when the data 

were pooled (matching information was ignored), the median 
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test was appropriate (Siegel 1956). The null hypothesis for 

each scale was that the population median for engineers was 

at least as large as the population median for top execu

tives. The alternate hypothesis was that the top execu

tives' population median exceeded that of the engineers' 

population. 

Since the data for these calculations were discrete, 

the median had the same value as a number of the observa

tions. For example, the median of the "A" scale was 13, and 

occurred between the third and the fourth of seven observa

tions with that value. One engineer and six top executives 

had scores of 13. In order to be as conservative as 

possible in measuring significance level, the observations 

were placed into the contingency table in such a manner as 

to support the null hypothesis. In the case of the "A" 

scale, one engineer and three top executives scoring 13 were 

positioned above the median. 

Item Discrimination. To measure the discriminatory 

power of each question an analysis was performed which 

identified the response patterns by question. In the case 

of matched-pairs data, the response of the top executive was 

first keyed to find whether he had responded "correctly" or 

"incorrectly." Next, the response of the engineer within 

that pair was examined to see if his response matched that 

of the top executive. A powerful question in the direction 
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postulated in the literature should have a disproportion

ately large number of correct responses by top executives 

and nonmatching responses by engineers. In a powerful 

question in the "wrong" direction the opposite pattern will 

exist. 

The null hypothesis that response is independent of 

engineer-top executive status was investigated using a 

binomial test (Siegel 1956, p. 36). Let the expected pro

portion of responses in the category "top executive correct 

and engineer wrong" be represented by the symbol Pg and the 

observed proportion in this category by the symbol P . 

Under the null hypothesis of independence, an estimate of 

the population proportion in the category, tt, can be found 

from 

Pg = proportion of top executive responses 

which are correct times proportion of 

engineer responses which are incorrect. 

That is, under the null hypothesis, the joint probability of 

a top executive response being correct and an engineer 

response being incorrect is equal to the product of the 

corresponding marginal probabilities. 

Including the continuity correction, a normal 

approximation to the discrete binomial probability distri

bution can be found from 

mean = P 
e 

standard deviation = /P (1-Pe)/n 



where n = number of pairs. Thus, 

|P -P I - 0.5 
|z| = ° e' . 

/Pe(l-Pe)/n 

This approximation can be used as long as n(Pe) and 

nd-Pp) are both at least as large as 5. For small values 

of P or (1-P ) the U.S. Department of Commerce (1949) 
© 6 

tables were used to locate the probability of obtaining a 

result at least as extreme as obtained experimentally. 

These tables give cumulative probabilities for values of Pg 

in increments of 0.01. Linear interpolation to an addi

tional significant figure of Pg was used. 

To analyze the grouped (unmatched) response patterns 

2x2 contingency tables were generated which cross-

classified response (correct-incorrect) by group membership 

(top executive-engineer). The computerized statistical 

package of Nie, Bent, and Hull (1970) was used to generate 

contingency tables. In this manner, those questions which 

were answered correctly more often by one group than the 

other could be identified. 

Exact probabilities were located in Finney et 

al. (1963). In a few cases, the results obtained were so 

extreme that they were beyond the range of the tables. 

Since expected frequencies were all greater than 10 for 

these contingency tables, the Chi-square approximation ob

tained from the computer analysis (Nie et al. 1970) was used 
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Verbal and Written Complaints. As previously 

mentioned, all comments made by subjects during the adminis

tration of the attitude questionnaire were recorded. The 

number of the question about which the complaint appeared to 

have been made was also recorded. Further, some subjects 

made written comments on their instrument, or flatly re

fused to answer certain questions complaining that, as one 

engineer said, "Some of these questions are impossible to 

answer!" Finally, three of the executives and one of the 

engineers each overlooked or skipped one of the questions on 

their instruments and these omissions were not noticed until 

data analysis was begun. Since the ratio of skipped ques

tions was 3:1 in the direction of the null hypothesis for 

this section of the analysis, these were considered to be 

complaints and were included in the calculations. 

Analysis of these comments was accomplished in three 

parts. First, assuming that any comment, positive or 

negative in nature, might be a sign of discomfort with the 

task, the engineers and the top executives were each di

chotomized into the group which made comments and the group 

which made no comment. A 2 x 2 contingency table was formed 

and the exact probability of obtaining a result at least as 

extreme aa in the contingency table was located to test the 

null hypothesis that making comments is independent of being 

an engineer or a top executive (Finney et al. 1963). 
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Next, the questions objected to (negative comments) 

were counted. A Chi-square test was performed on the null 

hypothesis that the probability that a question is objected 

to by an engineer is identical to the probability for a top 

executive. 

Finally, the questions which were objected to were 

identified as to the psychological scale from which they 

came. The same null hypothesis as above was tested for each 

scale using the binomial test (Siegel 1956) since there were 

fewer than 20 questions objected to on each scale. 

Biographical Information 

Although some of the background variables appear at 

first to be ratio data (e.g., numbers of sisters in a sub

ject" s family of birth), what was important to the study was 

the possible effect on a subject's development of having a 

few or many sisters in his family. Thus, these numbers were 

treated as ordinal data rather than ratio data. 

Analysis of matched-pairs data was accomplished by 

using either the sign test for matched pairs (Siegel 1956) 

or, when differences could be ordered, Wilcoxon matched-

pairs signed-ranks test. When ranking of grouped (un

matched) data was possible, the median test was used. If a 

2x2 contingency table was applicable, exact probabilities 

were located (Finney et al. 1963). Otherwise a Chi-square 

test for two independent samples was employed. 
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Limitations of the Methodology 

In choosing the methodology for this study, benefits 

outlined above had to be weighed against limitations. The 

difficulties resulting from these decisions will now be 

presented. 

Choice of Subjects 

In deciding to use only individuals with bachelors 

degrees in engineering as subjects, the generality of the 

findings was severely limited. Other groups within organ

izations bring with them different psychological and back

ground characteristics. Nevertheless, since the intention 

of the author was to span the continuum of the degree of 

the degree of structure inherent in jobs at the technical 

core and those at the institutional level (Parsons 1960), 

the choice of subjects seems appropriate. 

A further limitation on the choice of subjects is 

geographical in nature. Only individuals in the State of 

Arizona were used in the study due to constraints of time 

and travel funds. As a result, two rather atypical indus

tries contributed 23 out of the 29 interviews—mining and 

utility companies. This, in part, is a reflection of the 

profile of industries in Arizona. Manufacturing companies 

were underrepresented, however, due to a striking lack of 

cooperation among large aerospace companies. The personnel 

director of one such company, for example, was called more 



93 

than a dozen times to obtain a matching interview with an 

engineer, but to no avail. 

As a result of the types of firms involved in the 

study, representation of the various areas within engineer

ing was significantly different than expected (see Table 

10). There were no civil engineers in the study while there 

were many more metallurgical and mining engineers than might 

have been expected. 

Using the data of LeBold et al. (1966, p. 240) as 

expected representation from each area, Chi-square tests 

were performed on the null hypothesis that the data came 

from the same population. The categories "Aeronautical" 

and "Metallurgical and Mining" were combined in the analysis 

to raise all expected frequencies to above five observations 

(Siegel 1956, p. 47). The Chi-square values calculated for 

top executives, engineers, and the combined group were, 

respectively, 163.1, 88.8, and 122.0. For a 0.001 level of 

significance, the critical value of the Chi-square distri

bution with five degrees of freedom is 20.52. 

In order to select individuals who have chosen 

careers as engineers, individuals in their late forties 

through early sixties were selected through the matching 

process. Before the findings of this study can be applied 

in a selection and development process, a longitudinal 

study is required to assure that differences found late in 

an individual's career persisted throughout his career. 



Table 10. Field of Engineering Bachelors Degree for Research Subjects 

Per Centa 

Expected 

Top Executives Engineers Total Sample 

Field 
Per Centa 

Expected Number Per Cent Number Per Cent Number Per Cent 

Mechanical 27 6 20.7 8 27. 6 14 24.1 

Electrical 21 6 20.7 7 24.1 13 22.4 

Civil 17 0 0.0 0 0.0 0 0.0 

Chemical 16 2 6.9 2 6.9 4 6.9 

Aeronautical 4 0 0.0 1 3.4 1 1.7 . 

Metallurgical 
and Mining 4 12 41.4 8 27 . 6 20 34.5 

Other 10 _3 10.3 _3 10.3 _6 10.3 

Total 99 29 100.0 29 99.9 58 99.9 

Source : LeBold et al. (1966 , p. 240). 
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Associated with the problem of internal development 

over an individual's career is the problem of environmental 

change over time. The nature of engineering work, the 

curricula of engineering schools, and the expectations of 

and opportunities facing engineering graduates have also 

changed with time. The impact of these changes on the 

results of this cross-sectional study are unknown. 

Despite considerable effort in obtaining matching 

interviews with individuals as close as possible to the age 

of the corresponding top executive, a significant difference 

in ages was computed on the matched data for the entire data 

set (see Table 11). As previously mentioned, the possession 

of an engineering bachelors degree and equity in level of 

education reached were considered more important in the 

matching process than was age. The difference found using 

Wilcoxon matched-pairs signed-ranks test was significant at 

the .0359 level. Analysis of matched data for the reduced 

data set, and of the entire and reduced data sets for un

matched data using the median test located no significant 

differences. 

A final limitation on the usefulness of the results 

is that only "successful" individuals could be represented 

in the data. Individuals who began careers as engineers 

and left engineering for fields other than top management 

were not examined. Those engineers who attempted to fulfill 

the requirements of a top management position and who failed 
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Partial Analysis of Difference in Ages of 
Subjects, Matched Data, Complete Data Set 

Age Unsigned Negative 
Difference Rank Ranks 

0 1 -1 
+3 13 
+2 8 
+8 26 
+2 9 
+9 28 
+8 27 
+3 14 
-6 24 -24 

+12 24 
+2 10 
+2 11 
-1 5 -5 
-1 6 -6 
4 16 
6 23 
5 21 
3 15 

-4 19 -19 
4 17 

-5 22 -22 
-6 25 -25 
0 2 -2 

-4 20 -20 
-1 7 -7 
1 4 
2 12 
4 18 
0 3 -3 

Total -134 



were, presumably, not included either. The effect of 

omitting these groups from the study should be an attenua

tion of the ranges of examined variables. 

Limitations of Instruments 

Frederiksen (1974) has indicated that the attitude 

scales used in this study are short and that consequently 

their reliabilities are not high. The weakest scale is that 

measuring tolerance of ambiguity. As stated in the pre

ceding chapter, the reliability of this scale has been 

estimated at 0.28. 

Since the attitude instrument consisted of only 

three scales, subjects might have been able to observe the 

general pattern of questions. This could allow them to 

answer in a "socially acceptable" manner. As one subject 

stated, "... looks like there are four or five questions 

in there." Guilford (1974) has warned against extracting 

scales from personality inventories "... lest this do some 

violence to what those scales measure. For example, one 

scale's items given by itself could become quite 'trans

parent' to the examinees, thus inviting effects of personal 

biases." Grimsley (Detman 1972), however, disagrees with 

Guilford on the importance of transparency by stating, 

. . . that's not much of a problem. You see, a 
person can't falsify himself completely because it 
would be too devastating to his ego. That would 
be admitting that he's no damned good. So he 
tends to project his qualities as desirable quali
ties. Also, a man who does select the "best" 
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answer shows that he knows what qualities are re
quired and expected in top management. And this 
is very important (p. 59). 

Another caution on the use of attitude question

naires was received from Grimsley (1972). He suggested that 

reliable results were difficult to obtain under research 

conditions because subjects were not highly motivated to do 

their best on the questionnaire. In his opinion, attitude 

questionnaires completed when an individual is applying for 

a position yield superior results. 

Biographical Data 

To be successful, actuarial studies often require 

large sample sizes. Here, the sample size is quite small 

and, consequently, any significant differences found should 

be quite marked in the population. This method seems 

compatible with the exploratory nature of the study. 



CHAPTER 5 

RESULTS 

The field study was undertaken to submit the propo

sitions summarized in Chapter 3 to empirical evidence. The 

results of the field study will be presented in three 

sections: total scale score on the attitude instrument, 

the discriminatory power of individual questions on the 

attitude questionnaire, and significant results on back

ground variables. 

Attitude Scales 

Both the matched and unmatched analyses of total 

scale scores lead to rejection of the null hypothesis 

(engineers will score at least as high as top executives) 

at the 0.05 level of significance. Referring first to 

Table 12, the paired differences on the "A" or "Active" 

scale are listed in the column labeled "Sccre Difference." 

Using the method of Bradley (1968, p. 49) as described in 

the preceding chapter, these differences are ranked 

according to magnitude with the sign being ignored. Next, 

the sign of the difference is added to the corresponding 

rank with zeros considered as negative differences. 

Finally, the negative ranks are summed. 
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10 
11 
12 
13 
14 
15 
16 
17 
1 8  
19 
20 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 

Partial Analysis of "A" Scale Total Score, Matched Data, Complete Data 
Set 

Top 
Executive's Engineer's Score Unsigned Negative 

Score Score Difference Rank Ranks 

19 10 + 9 28 
12 9 +3 16 
13 7 + 6 24 
12 10 + 2 9 
13 9 + 4 19 
15 14 + 1 6 
14 11 +3 17 
15 8 +7 26 
10 12 -2 14 -14 
16 16 0 1 -1 
11 9 + 2 10 
14 12 + 2 11 
13 6 +7 27 
14 14 0 2 -2 
9 5 +4 20 

14 17 -3 18 -18 
12 14 -2 15 -15 
15 11 +4 21 
13 11 + 2 12 
14 15 -1 7 -7 
13 13 0 3 -3 
16 11 + 5 23 
15 6 + 9 29 
16 16 0 4 -4 
13 7 + 6 25 
15 15 0 5 -5 
17 18 -1 8 -8 
14 12 +2 13 Total -77 
10 6 +4 22 
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The resulting statistic, T, is practically normally 

distributed when the number of pairs exceeds 25 with 

N(N+l) 29(30) mean = yT = —^ = —^ = 217.5 

and standard deviation = 

Therefore 

z = 

0T = /N(N+l)(2N+l)/24 

= /29(30)(59)/24 

= 46.2. 

T~yT _ 77-217.5 = -3.04 
a 4 6.2 

The probability associated with the occurrence under the null 

hypothesis of no difference in population scores between top 

executives and engineers of a z as extreme or more extreme 

as this result is 0.0012. The null hypothesis is therefore 

rejected at the 0.05 level of significance. 

When the reduced data set for the "A" scale total 

scores is analyzed, the T statistic is found to have a 

magnitude of 20 (see Table 13). Since there are 21 pairs in 

the reduced data set, the critical values of the T statistic 

must be located in an appropriate table (Siegel 1956, p. 

254). The appropriate critical values are 59, 49, and 43 

for levels of significance for a one-tailed test of, 

respectively, 0.025, 0.01, and 0.005. The computed T value 

of 20 is clearly significant at the 0.05 level of signifi

cance and the null hypothesis is again rejected. 
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Partial Analysis of "A" Scale Total Score, 
Matched Data, Reduced Data Set 

Score Unsigned Negative 
Difference Rank Ranks 

+ 9 20 
+3 9 
+ 5 15 
+4 11 
+7 18 
0 1 -1 

+ 2 5 
+ 2 6 
+7 19 
+4 12 
-3 10 -10 
+4 13 
+ 2 7 
0 2 -2 

+ 5 16 
+9 21 
+ 6 17 
0 3 -3 

-1 4 -4 
+2 8 Total -20 
+4 14 
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The analysis of the uru'< ,tchcd data for the "A" scale 

total scores begins with a ranKing of the total scores in 

the complete data set (Table 14). Next, using the method 

outlined in the preceding chapter, a contingency table for 

the median test is generated (Table 15). The probability of 

obtaining a result at least as extreme as this is found to 

be 0.0174. The null hypothesis can therefore be rejected 

at the 0.05 level of significance. 

Table 16 gives the ranking of the "A" scale total 

scores for ur^riatched data in the reduced data set. The 

contingency table for a median test of these data appears as 

Table 17. The proper one-taileci probability is found to be 

0.0024 and the null hypothesis of no difference can be 

rejected at the 0.05 level of significance. 

Compaiing the matched and unmatched analysis for the 

complete data set one finds an order of magnitude improve

ment in level of significance which can be attributed to 

matching. When the data set is reduced by removing pairs 

previously identified as violating matching requirements, 

results again improve. Both of these findings indicate that 

the attempt to reduce the effects of exogenous variables by 

matching on firm, age, level of education, and tenure with 

the firm was successful. 

Examination of the total scores for the '\s" 

(sociable) or "T" (tolerance of ambiguity) scales failed to 

locate any significant rei-ilts. 
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Ranking of "A" Scale Total Scores for Unmatched-
Data Analysis on Complete Data Set 

Rank of Rank of 
Top Executive's Engineer's 

Score Score 

58 14 
21 9 
27 5 
22 15 
28 10 
43 40 
34 17 
44 7 
12 24 
50 53 
16 11 
35 25 
29 2 
36 41 
8 1 

37 56 
23 42 
45 18 
30 19 
38 48 
31 33 
51 20 
46 3 
52 54 
32 6 
47 49 
55 57 
39 26 
13 4 
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Table 15. Contingency Table for "A" Scale Total Score 
Analysis, Unmatched Data, Complete Data Set 

Number of Number of 
Top Executives Engineers 

Below Median 

Above Median 

10 

19 

19 

10 
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Table 16. Ranking of "A" Scale Total Scores for Unmatched-
Data Analysis on Reduced Data Set 

Rank of Rank of 
Pair Top Executive's Engineer's 

Number Score Score 

1 42 13 
2 18 9 
3 21 5 
5 22 10 
8 31 7 

10 36 38 
11 14 11 
12 28 19 
13 23 2 
15 8 1 
16 29 40 
18 32 15 
19 24 16 
21 25 27 
22 37 17 
23 33 3 
25 26 6 
26 34 35 
27 39 41 
28 30 20 
29 12 4 

Table 17. Contingency Table for "A" Scale Total Score 
Analysis, Unmatched Data, Reduced Data Set 

Number of Number of 
Top Executives Engineers 

Below Median 5 16 

Above Median 16 5 
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Discriminating Attitude Questions 

In the matched and unmatched analysis of responses 

by question, a total of 16 questions were found to discrimi

nate engineers from top executives (see Table 18). Eleven 

of the questions were in the direction indicated in the 

literature and five were in the opposite direction. As 

might be expected from the total scale score analysis, the 

"A" scale accounted for ten of the discriminating questions 

with nine in the proper direction. 

Analysis of matched data on the reduced data set 

accounted for 14 of the 16 questions again indicating that 

matching was effective. Of the eight questions found to be 

significant discriminators in both matched and unmatched 

analyses, five were from the "A" scale and all five were in 

the proper direction. 

Analysis of comments, complaints, and skipped ques

tions on the attitude instrument uncovered some interesting 

differences. Table 19 represents a classification of top 

executives and engineers by whether or not they made an oral 

or written comment during administration of the attitude 

instrument. The probability that this or a more extreme 

case would occur under the null hypothesis of independence 

is 0.0285. Thus, the null hypothesis can be rejected at 

the 0.05 level of significance. 

Questions which elicited specific complaints or 

which were skipped are presented in Table 20. A test of 



Table 18. Summary of Attitude Question Discrimination Analysis 

Level of Significance 

Matched Analysis Unmatched Analysis 

Question Attitude Direction Whole Data Reduced Data Whole Data Reduced Data 
Number Scale of Results3 Set (n=29) Set (n=21) Set (n=29) Set (n=21) 

4 A + *  

7 A - *  

8 S + * *  *  *  *  • 

12 T - * 

13 A + * • * *  

16 A + *  •  *  *  • * • *  *  *  

21 T + * *  

25 A + *  *  

27 T - *  * * * 

28 A + • 

31 A + • • * *  *  

34 A + • *  

40 A + * * * * 

45 T - *  *  it 

49 * 
n + * *  

50 s  - •k • *  

aA plus sign indicates results in the direction reported in the 
1 iterature • 

K represents a level of significance of 0.05. 
** represents a level of significance of 0.01. 
*** represents a level of significance of 0.005. 
**** represents a level of significance of 0.001. 
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Table 19. Contingency Table for Analysis of All Comments 
by Subjects While Completing Attitude Question
naire 

Number of Number of 
Comment Made? Top Executives Engineers 

No 15 7 

Yes 14 22 
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Table 20. Questions on Attitude Instrument Which Initiated 
Complaints or Which were Skipped 

Question Attitude By Top By 
Number Scale Executive Engineer 

1 A ca C 
2 S C 
3 T C 
4 A C 
6 T C,C 
7 A C,Sb 

9 T c ,c  
14 S C s  
17 S c  
19 A c  
20 S C,S c ,c  
21 T c ,c ,c  
24 S c  
25 A S c  
26 S c ,c  
28 A C,C c ,c ,c  
30 m C 
32 s  C 
33 T c ,  c  
34 A c  
38 S c  
40 A c  
42 T c  
43 A c  
46 A c  
47 S C c ,c  
48 T S c ,c ,c ,c  
51 T c ,c  
52 A C 

aC represents a specific complaint about the 
question. 

represents a question which was skipped. 
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the null hypothesis that the probability that a top execu

tive would make a complaint is equal to the probability of 

u complaint for an engineer was tested at the 0.05 level of 

significance. From Table 20, it can be seen that 13 com

plaints were made by top executives and 39 by engineers. 

Using a Chi-square approximation, a computed Chi-square of 

12 is obtained. The 99.9 percentile of the Chi-square 

distribution with one degree of freedom is 10.83. Therefore 

the null hypothesis is rejected. 

If the same null hypothesis is tested on the com

plaints to the questions of each scale, the results for the 

"A" and "S" scales are not significant. The "T" scale, 

however, received 3 complaints from top executives and 16 

from engineers. Using the binomial test, the probability 

of obtaining this result or a more extreme result under the 

null hypothesis is 0.002. At the 0.05 level of significance, 

the null hypothesis is rejected. 

The analysis of complaints to specific questions 

would seem to indicate that although engineers can answer 

the tolerance of ambiguity questions at least as "correctly" 

as can the top executives studied, they are not as comfort

able doing so. 

Of the questions found to be significant discrimi

nators in analysis of responses, seven are found to have 

elicited complaints. Six of these are from the "A" scale 

with one in the wrong direction. 
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Biographical Data 

Past leadership experience is seen to be important 

to the top executives studied in analyzing the number of 

offices a subject held in student organizations while an 

undergraduate. The matched analysis (Table 21) is carried 

out scoring ties in difference scores by the method of 

Bradley (1968, p. 49), but with zero differences dropped and 

the number of pairs reduced accordingly. Bradley (1968, p. 

52) states that this is an acceptable practice if measure

ment is unbiased and the difference-score population is 

symmetrical about zero. Since the data are ratio scaled and 

there is no reason to expect bias or asymmetry under the 

null hypothesis, the zero difference scores were dropped. 

The T value for the remaining 16 pairs has a magnitude of 

27. For a one-tailed test the critical values are 30, 24, 

and 20 for levels of significance of, respectively, 0.025, 

0.01, and 0.005. The null hypothesis of no difference is 

rejected at the 0.05 level of significance. 

An unmatched analysis of the number of offices held 

as an undergraduate was performed on the data in Table 22. 

The probability of this or a more extreme result occurring 

under the null hypothesis of independence is 0.0074. Thus, 

the null hypothesis is rejected at the 0.05 level of sig

nificance. 

Analysis of leadership experience while in the 

military at first appeared to be inconclusive, but a 
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Table 21. Partial Analysis of the Number of Offices Held by 
Subjects in Student Organizations while an 
Undergraduate, Matched Data, Complete Data Set 

Number of Offices 
Held by 

Pair Top Unsigned Negative 
Number Executive Engineer Difference Rank Ranks 

1 0 0 0 
2 0 0 0 
3 1 0 + 1 1 
4 0 0 0 
5 0 0 0 
6 2 2 0 
7 3 0 +3 13 
8 0 0 0 
9 4 0 +4 15 

10 0 0 0 
11 3 2 + 1 2 
12 0 1 -1 4 -4 
13 2 0 + 2 7 
14 4 0 + 4 16 
15 0 2 -2 12 -12 
16 0 0 0 
17 3 0 +3 14 
18 2 0 + 2 8 
19 0 0 0 
20 0 0 0 
21 0 1 -1 5 -5 
22 2 1 + 1 3 
23 0 0 0 
24 0 1 -1 6 -6 
25 2 0 + 2 9 Total -27 
26 0 0 0 
27 2 0 + 2 10 
28 2 0 + 2 11 
29 0 0 0 
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Table 22. Contingency Table for Analysis of the Number of 
Offices Held by Subjects While an Undergraduate, 
Unmatched Data, Complete Data Set 

Number of Number of Number of 
Offices Held Top Executives Engineers 

0 - 1  1 7  2 6  

over 1 12 3 
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significant difference was found if the data were classified 

as in Table 23. The probability of obtaining this or a more 

extreme result under the null hypothesis of independence is 

0.031. Thus, the null hypothesis is rejected at the 0.05 

level of significance. Notice that this result appears to 

be opposite the direction reported in the literature. 

However, it does not seem likely that an individual who 

desires to achieve top executive status in a business 

enterprise would tend to remain in the military services 

long enough to advance to higher ranks. 

Table 23. High-Ranking Experience in Military Service 

Relation to Rank of Captain Number of Number of 
(Army) or Lieutenant (Navy) Top Executives Engineers 

Below 16 12 

Equal or above 1 7 
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The remaining significant result was the responses 

to the last question in the structured interview. Table 24 

presents the number of top executives and engineers who 

would greatly change their career paths if given the chance 

to repeat their careers. Under the null hypothesis of 

independence, the probability of obtaining a result at least 

as extreme as this is 0.0023. The null hypothesis is 

rejected at the 0.05 level of significance. 

Table 24. Responses to, "If You had the Chance to Repeat 
Your Career, Would You Change it?" 

Number of Number of 
Change? Top Executives Engineers 

No 27 17 

Yes 2 12 



CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS 

As a first step in implementing the executive 

selection and development model presented in Chapter 2, 

promising personality and background characteristics which 

might be useful as predictors in the model were examined in 

a field study. Conclusions based on the results outlined 

in the previous chapter are stated. Recommendations for 

further studies are made following from both the signifi

cant findings and the limitations of the present study. 

Personality Characteristics 

The most promising personality characteristic is the 

trait "active" as measured by the "A" scale of the attitude 

instrument. In both total scale score analyses and item 

discrimination analyses, top executives considered them

selves to be highly active compared with engineers. More 

than one engineer commented on the slower pace of engineer

ing work during the interview. As one engineer who had been 

in supervision but had left stated, "I decided I was never 

going to be president of the company so I thought I'd take 

it easy." 

Validation of the usefulness of the "A" scale in 

discriminating executives from nonexecutives would seem to 

117 
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be indicated by these findings. If a study similar to this 

one were repeated using another occupational group noted for 

highly "active" members such as insurance salesmen, both the 

usefulness of the "A" scale in executive selection and the 

strength of the present methodology could be reaffirmed. 

Investigation of tolerance of ambiguity led to mixed 

results. Unfortunately the only scale available to measure 

this trait was reported to have a low reliability (see 

Chapter 3). Analyses of scale scores and question discrimi

nation were not fruitful, but analysis of complaints about 

the scale's questions did uncover significant findings. A 

similar situation was reported by Harrison, Tomblen, and 

Jackson (1955) when engineers complained about the ambiguity 

of TAT pictures. These results suggest that a better 

measure of tolerance of ambiguity is needed and that such a 

measure could be useful in executive selection decisions. 

Perhaps the amount of overt subject resistance to "test 

taking" is a mark of ambiguity intolerance. 

Likewise, the absence of significant findings from 

the "S" scale total score analyses and mixed findings on 

item analysis point to the need for a valid measure of 

interpersonal ability in an executive selection context. 

An impression was derived from the interviews that what 

distinguished top executives from engineers in their inter

personal relations was the ability of executives to locate 

and adjust to another's "zone of indifference" in 
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interpersonal relations. Similar to Barnard's (1938) 

concept of a zone of indifference for receiving commands, 

this is viewed as a range of acceptable mannerisms, appear

ance, and behavior which lead to either a neutral or a 

favorable response in the other person—a response that 

does not interfere with "getting the job done." 

Comments of three of the engineers relate to this 

point. The first engineer, who was in supervision but who 

had returned to engineering work, stated, "I'm a little bit 

of a perfectionist and don't like the way most people mess 

around with their work." The second feels his strength 

lies in administrative work, but is "more inclined to 

accept my own opinions rather than persuade them to accept 

my viewpoint." The third engineer is "more comfortable with 

machines than people" and "can't stand weasel-working." 

Comments such as these tend to substantiate the Parsonian 

model of varying requirements for successful behavior on 

different organizational levels. 

A useful research project would be the development 

of a measure of "operational" or "mechanistic" social 

ability. High scores on such a measure would indicate an 

ability to interact with others in a work-related setting in 

a manner that elicits either a neutral or a favorable 

response to the task at hand. The absence of significant 

differences obtained in this field study is construed to 

be more indicative of measurement difficulties than of 
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absence of causal relationships for the ambiguity and 

sociability factors. 

Background Characteristics 

The two significant results among background 

variables both deal with leadership experiences. The first, 

offices held in school-related organizations while an under

graduate, is an indication of early leadership interest and 

ability. The other, attainment of hiqh rank while in 

military service, is not mentioned in the literature sur

veyed and would seem to indicate career decisions leading 

away from high executive positions in business organiza

tions . 

The lack of other significant findings among back

ground variables is not surprising. Background variables 

are in a sense "second order" measures proposed to be 

related to career progression through their effects on 

personality. As mentioned in Chapter 4, relatively large 

sample sizes are normally employed in locating significant 

differences in background characteristics. 

Impressions on Critical Incidents 

When asked what factors led them to their present 

position, 14 top executives replied that their striving for 

advancement was chiefly responsible. Nine replied that top 

management was reached thr* •'•jh a "natural progression" from 

engineering. This corresponds to the attitude mentioned in 
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the first chapter that "success" for an engineer means a 

management position. As stated by one executive, "I felt 

that engineering was a side track on the way to management." 

Another executive replied that "anyone who is engineering 

oriented only faces a pretty narrow future." A third 

executive stated, "I always assumed I would succeed . . . 

it's just a natural sort of succession if you're successful 

as an engineer and you don't refuse advancement." 

Of the 29 engineers interviewed, 17 replied that it 

was their preference for technical work and interesting 

technical problems that caused them to remain in engineering. 

Three blamed politics or fate for their remaining engineers. 

Other replies included four strongly desiring management 

positions and not planning to remain in engineering, and one 

engineer who would rather be a rancher. 

A Comment on Methodology 

Grimsley and Jarrett (1973) examined the usefulness 

of a matched-group design in executive selection research 

"because it appeared to offer a relatively simple approach 

to the control of moderator variables irrespective of the 

nature of their distribution" (p. 32). The encouraging 

results of Grimsley and Jarrett's study are reinforced by 

the findings of this study. 

Parallel analyses of the data using both grouped 

and ungrouped analytical techniques reveal a tenfold 



122 

improvement in level of significance on the "A" scale total 

score analyses. Removal of pairs violating matching re

quirements improved item analyses. 

Matched-group research designs ofier a great oppor

tunity for research in executive selection and development. 

If exogenous variables can be controlled through matching, 

results equivalent to an unmatched design can be achieved 

with a reduced sample size. 

General Conclusions 

Within the limitations outlined in Chapter 4, the 

study was successful in identifying a set of potential 

predictors of executive ability for individuals with 

engineering backgrounds. The need for improved instruments 

to measure other traits was noted. The usefulness of a 

matched pairs research design in selection and development 

studies was validated. 

Parallel exploratory studies of other professional 

groups within organizations seem warranted by these findings. 

Such research projects would yield a more complete under

standing of the nature of both executive characteristics 

and characteristics of the professional groups. 

Finally, as mentioned in the introductory chapter, 

longitudinal studies of the behavior of apparently discrimi

natory variables over time are called for. It is felt that 

results of matched pair analyses can contribute to such 
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longitudinal studies by suggesting areas of concentration, 

thus precluding encyclopedic cataloging of large numbers of 

demographic and behavioral variables. 



APPENDIX A 

INSTRUMENTS 
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Biographical Information Sheet 
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Age 

Years with present firm 

Parents' education (highest level reached): Father 

Mother 

Parents' principal occupation (before 
retirement): Father 

Mother 

Number of brothers ; sisters ; were you born 1st , 

2nd , or ? 

Place of birth: City State 

or Foreign Country 

College education: Year 
Degree Major field University Granted 

Undergraduate class rank: 

Undergraduate membership in: 

top 10% 
11-25% 
26-50% ~ 

lower half 

a professional society 
a student government 
a scholastic honorary 
a fraternity/sorority 
a fine arts society 
a service organization 

other (specify) 

Number of offices held in these student 
organizations 

Principal source of support as an 
undergraduate 



Professional certification (registered engineer, CPA, 
etc.) 

Highest rank in military service 

or no military service 
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Attitude Questionnaire* 

1. In conversation, I often use my hands and head 
to gesture with T F 

2. I like work that puts me in contact with a lot 
of people T F 

3. A man has no right to call himself an expert 
if he can't come up with a definite answer . . T F 

4. People consider me rather quiet T F 

5. I dislike working as a member of a group ... T F 

6. Many of our most important decisions are 
based upon insufficient information, but that 
is no excuse for putting them off T F 

7. Often I just wait and let a problem work 
itself out T F 

8. I dislike work that calls for a great deal 
of talking T F 

9. A person who leads an even, regular life with 
few surprises or unexpected happenings has a 
lot to be grateful for T F 

10. I make a real effort to bring others around 
to my point of view T F 

11. It is not easy for me to make friends T F 

12. The most interesting and stimulating people 
are often those who don't mind being 
different and original T F 

13. I am often in a hurry T F 

14. I can put strangers at ease T F 

15. It is more fun to tackle a difficult problem 
than to solve a simple one T F 

16. I eat rapidly, even when there is plenty of 
time T F 

*Used with permission of copyright holder. 
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17. I am ill at ease in large groups T F 

18. I like parties where I know most of the 
people more than I like parties where most 
of the people are strangers T F 

19. I am no more restless and fidgety than most 
people T F 

20. I usually agree with the group about how 
things should be done T F 

21. When in doubt, stick with the tried and true . T F 

22. I usually speak louder than most people .... T F 

23. I am relatively free from self-consciousness . T F 

24. people tell me their personal troubles .... T F 

25. I am rather deliberate in telephone 
conversations T F 

26. I quickly get to know my neighbors T F 

27. A vague assignment from a supervisor or 
teacher gives one a chance to show initiative 
or originality T F 

28. Even where it is legal to do so, I do not like 
to drive a car fast T F 

29. It is not easy for me to express myself in 
conversation T F 

30. I would like to live in a foreign country 
for a while T F 

31. I usually work fast T F 

32. I am sentimental about anniversaries and 
birthdays T F 

33. In the long run, it is possible to get more 
done by tackling small, simple problems than 
by tackling large and complicated ones .... T F 

34. I tend to work slowly and leisurely T F 

35. I am not a "joiner" T F 
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36. People who fit their lives to a schedule 
probably miss most of the joy of living .... T F 

37. I generally work faster than most people ... T F 

38. It usually takes a long time to get to know 
me T F 

39. A good job is one in which it is always clear 
what is to be done and how it is to be done . . T F 

40. My handwriting is rather rapid T F 

41. There are some foods that I positively detest . T F 

42. A good teacher is one who makes you wonder 
about your habitual way of looking at things . T F 

43. I ordinarily work quickly and energetically . . T F 

44. I frequently praise and encourage my 
friends T F 

45. The sooner we all acquire similar values 
and ideals, the better T F 

46. I talk more slowly than most people T F 

47. My handwriting is large and sprawling T F 

48. People who insist on a "yes" or "no" 
answer just don't know how complicated 
things really are T F 

49. I like work that goes slowly and 
deliberately T F 

50. I am sometimes considered to be cold and 
unsympathetic T F 

51. There is really no such things as a problem 
that cannot be solved T F 

52. As a child, I preferred chores in which I 
could move around T F 

53. I spend many evenings with my friends T F 
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54. I prefer to linger over meals T F 

55. I like work that requires many conferences 
with new people T F 
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Structured Interview Form 

Certain family characteristics are thought to influence 
career decisions. 

1. Considering your parents' educations and occupations, 
would you consider your family to have been in the 
[lower, working, middle, upper class]? 

2. What of the conditions of your parents' families? 
F [lower, working, middle, upper class] 
M [lower, working, middle, upper class] 

3. Recheck: F [professional, independent business 
experience] ? 

4. Family emphasis on academic success [little, average, 
great]? 

5. Strong emphasis on ? 

6. Compared with other young people in your hometown, did 
you begin dating socially [early, same time, latej? 

7. When did you leave home? [HS: pre, during, post; 
COL: during, post] 

8. Independence from parents? Ffhigh, average, low] 
M[high, average, low] 

Education: 

9. Number of activities in HS? 

10. Major activities in HS? 

11. Number of offices held in HS? 

12. Emphasis on studies vs. social activities in HS 
[more, same, less]? 

13. Emphasis on studies vs. social activities in COL 
[more, same, less]? 

Notes: 
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EX: You began your career as an engineer and you are now 
an executive. Thinking back over your career, can you 
think of incidents which either initiated or reinforced 
this change? 

ENG: You began your career as an engineer and have remained 
in the engineering profession. Can you think of 
incidents which reinforced your choice of careers. 

14. 

15. If you had the chance to repeat your career, would you 
change it? Y N 

How? 

EX: To complete this study, we must interview an engineer 
(not in supervision) at this location matched as 
closely as possible with you in 
a. age 
b. level of education 
c. tenure with firm (as near as is practical) 
Can you help us locate such an individual? (Personnel?) 
Do you know of other executives with engineering 
degrees who could help us in this study? 

ALL: A summary of the findings of this study will appear in 
the Arizona Review. When the article appears I will 
send you a copy. 
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(date) 

(name) 

(address) 

We are presently conducting a research study of executives 
with undergraduate engineering degrees and engineers to 
better understand career development. We would like to 
interview you and any of your executives who are graduate 
engineers. 

James Lee, a Ph. D. candidate who is gathering the data for 
the study, will be in the Phoenix area April 17th through 
19th and would like to have a short meeting (30 minutes) 
with you. If it is possible for you to cooperate, please 
indicate the most convenient time below. 

Sincerely, 

Terrence B. O'Keefe 
Director 

I would like to see Mr. Lee on 

Other comments: 

at 
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Script for Telephone Conversations 

Hello. I'm Jim Lee with the Division of Economic 

and Business Research at The University of Arizona. We are 

presently conducting a research study of career progression 

of individuals holding engineering bachelors degrees to 

better understand career development. 

[If referred by personal contact:] I was speaking 

with (name of contact) the other day about this study and he 

suggested that your background qualified you as a possible 

respondent. 

I will be in your area on (date) and would like to 

have a short meeting of about 3 0 minutes with you. What 

time would be most convenient? 

[If additional information is requested:] We're 

studying factors that influence career choice in engineers. 

Some individuals remain in engineering and others leave to 

pursue careers in other areas such as sales. By contrasting 

individuals in different career paths a great deal can be 

learned about factors which influence career choice. 
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Pair 
Number Top Executive Responses Appear First 

1 T 
T 

2 T 
F 

3 T 
F 

k T 
T 

5 T 
F 

6 T 
T 

7 T 
T 

8 T 
T 

9 T 
T 

10 T 
T 

11 F 
F 

FTTFT T 
TFFFT T 

TFTFT T 
FFTFF F 

FFFFT T 
FFFFF F 

TFFFF T 
FFTTF F 

TFFFT T 
FTTFF T 

FFTFF T 
FTTFT F 

FFTFT F 
FFTFF T 

TTFFT T 
FFTFT F 

FFTFT T 
TFTFF F 

FTFFT F 
FFFFT T 

TFTFF F 
TFTTT T u> 

G\ 



Pair 
Number 

12 F 
F 

13 T 
T 

1<» T 
T 

15 T 
T 

16 T 
T 

17 T 
T 

18 T 
T 

19 F 
T 

20 7 
I 

21 T 
F 

22 F 
T 

Top Executive Responses Appear First 

TFFFT 
TTFFT 

TTFF 
FF IT 

TFTF 
FF FF 

TTTT 
F FF T 

TTFF 
TFTF 

FFFT 
TFFF 

TTFF 
TTFF 

TFTF 
Tf FP 

T?FF 
TTFF 

TTFF 
TFFF 

TFFF 
FTTT 

F 
F 

F 
F 

F 
e u) 



Pair 
Number Top Executive Responses Appear First 

23 TTFFF TFFFT FTTTT TFFTF FFF F FTFFF TFFFF FFTFF TTTTF FTTFT TT 
TTFTF TFTTT FT FT T FFTTT TFF T FTTTF FFFTT TFFFT TTFTF TFTTF FT 

2<4 TTFTF FFFFT FFTTT TFTFT TFF T FFFFF TFFFT TTFFT FFTTF FFTFF FT 
TTFFF TFFFT FTTTT FFTTT TFF F FTFFT TFFFT TTTFT FTTTF FTTFT FT 

25 TFFFT TFFFT TTTTT TTTFT TFF T FFFFF FFFFT TFTFF FTFTF FFFFF TT 
TTFTF TFTFT FTTTT FTTTT TTF T TTTTF FFFTT TFFFT FFFTF TFTTF TT 

26 TTFTF TTFFT FTTTT TTTTT TFT F FTFFT TFTFF TTFTT FFTTF FTFFF TT 
TTFFF TTFFT TTTTT FFTFF FFF T TTFFT TFFFT FTTFT FTTTF FFTFT FT 

27 TTFFT FFFFT FTTTT TTTFF FFT T FTFFF TFFFT TTFFT TTTTF FFFFT TT 
TTFFF FFTFT FTTTT TTTFT TTF T FTFTT TFFFT FTFFT TTTTT FTTFF TT 

20 TTFTF TFTFT TTTTT TTTTT TFT T TTTTF TFFFT TTTFT TTTTF FFTFT TT 
FFTTT TFTTT FFFTF FFTTF FFF T TTFFF TFTFF TTTTT FTTTF FFFFT FT 

29 TTTFF FT FFF FTFTT TFTTT TFF F TFTFF FFFFT TFFTT FTFFF FTTFT FT 
TTTTF FFTTT FTTFT FTTTT TFF T TFFTT FTTTF TFFTF FTFTF TTFTF TT 

u> 
CD 
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