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ABSTRACT

A survey was taken of 278 Air Force R&D scientists /engineers to deter-

S, 
mi ne the following: their level of desirability for 33 rewards, thei r

perceptions of recei ving 25 of the 33 rewards for innovati ve output , and

whether they feel the distribution of rewards is fair. The respondent’ s
perceptions were then related to six categories of output to determine if

any relationships could be identified between productivity and rewards for

output.

Increased promotion opportuni ty, competent supervisor evaluations , and

salary increases were the three most desired rewards identified by the

respondents . None of the 33 rewards investigated were idenUfied as un-

desirable by the test group as a whole. Formal awards as a general cate-

gory were the least desired rewards wi th the exception of Quality Step

Increases and Outstanding Performance Reports .

Opportunity to wri te , present , or publish technical papers , good

annual rati ngs , and increased educational opportunities were the three

rewards perceived as being provided most often by supervisors for innova-

tive performance. The perceptions of the formal awards were generally

lower than for most of the other rewards.

The respondents generally felt that the distribution of rewards was S

unfair , although Informal rewards were considered to be distributed more

fairly than formal rewards.

“Compentent supervisor evaluation” was the reward most consistently

related to by the survey group in terms of desirability , perception , and

association with the fairness of rewards distribution.

viii
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Although contract monitoring work was the predominant form of pro-

ductivity of the respondents , such output was not associated wi th the more

desirable and more significant rewards. On the other hand, output associ-

S 
‘ ated with publishing technical papers and the writing of technj cal reports

(but not associated wi th contract monitoring) was positively related to.5 . the perceptions of being rewarded with annual intra-laboratory awards ,

independent research , increased opportunity to wri te, present or publish

technical papers , and Air Force Systems Coninand Awards for Scientifi c /

Technical Achievement.
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REWARDS IN AIR FORCE R&D:
AN ANALYSIS OF DESIRABIUTY , PERCEPTION AND

ASSOCIATION WITH THE PRODUCTIVITY OF
SCIENTISTS/EN~ INEERS

I. Introduc ti on

Background

Since its creation as an independent service in 1947, the United

States Air Force has been deeply involved wi th progressing and improving

aviation technology to meet existing and future defense needs. Since 1947,

aviation and aerospace technology have evolved into a highl y comp lex sc i-

ence. Today the Air Force (AF) is involved in such programs as the space

shuttle, utilizat ion of satellites for comunications, navigation , and

observation, remotely piloted aircraft, and a wi de variety of highly

sophisticated and complex weapons. These programs require a high level of

teJinical competence and scientific expertise, particularly in the Re-

search and Development (R&D) area where most of these programs originated .

Over the past decade, government expenditures on R&D have increased

to approximately $21.6 billion or seven percent of the federal budget

(Ref 32:9). Unfortunately, although the total dollars have steadi ly

increased for R&D, the buying power of these R&D dollars has been eroded

away by inflation. This decrease in buying power is one of the causes

of a shift in R&D policy by the government from one of getting more R&D

dollars to getting more R&D for the dollars expended . Vincent identified

this change in R&D policy and reconuiended that “in order to get more R&D

for the dollars expended, it becomes imperative that management be able

to identi fy factors whi ch infl uence product i vity” (Ref 44:45).

_ _ _ _ _ _ _  .5 
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This change in R&D policy as well as the decreased value of present

R&D funds has a large impact on AF programs which are dependent on the

products resulting from R&D. The AF is deeply concerned over its ability

to maintain a highly productive R&D technical labor force required to

meet existing and future defense needs . One of the questions that ari ses

is what can the AF R&D laboratori es do to improve the perforinance/produc-

tivity of their scientifi c and engineeri ng labor force?

As V incent recognized , i t is up to management to determine those

factors wh i ch influence productivity and use them effectively to get the

best performance possible from their personnel . This applies to AF

laboratories also, but before these factors can be investigated in detail ,

it is necessary to look at the existing AF policie s governing R&D in order

t~i understand the possible constraints or limi tations which may restrict

the actions of the AF R&D laboratory manager.

AF R&D Pol icy. The AF has established a f i r m  R&D policy as expressed

in regulations and guidance documents . These pol icy documents recognize

the need for an in-house scientific labor force dedicated to the Depart-

ment of Defense (DOD) and AF interests as well as the requirement for a

“balance between basic research and development research” (Ref 5: para-

graphs ib, 2f, and 2i). The relationship between AF R&D policy and the

responsibility of AF laboratory managers is partially expressed in Air

Force Regulation (AFR) 80-3, sec ti on C, paragraph 9,

Since the competence of an in-house laboratoryS depends largely upon the performance of its personnel
special emphasis is placed on personnel policy and pro-
cedures. The ability to attract and retain outstanding
personne l rests not only on the p res tige of the organ i za-
t ion and the researc h to be done , but on the quality of
the facilities and the environment created by management
(Ref 4) .

2
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Although the written AF policy on R&D emphasizes the need for a

competent scientific labor force, Congressiona l funding, DOD/AF personnel

policies , DOD program decisions , and laboratory policy are often in con-

.5 fl ict w i th each other and may impede or prevent attainment of stated AF

R&D objectives. In addition, private and industrial laboratories create

strong competition for technical labor wi th thei r highly flexible induce-

ment programs .

Productivity versus Rewards. With all of these apparent conflicts

and restraints impacting AF R&D, the questi on again arises , wha t can the

AF R&D manager do to improve the performance/productivity of their

scientists and engineers without creating additional problems? Since

most changes to official DOD/AF policy require approval through normal

coninand channel s and inherently result in long delays , the laboratory

manager requires idenfication of changes and improvements that do not

S require high ‘level AF/DOD approval in order to be implemented . One area

that may meet this criteria is the use of rewards and incentives to recog-

nize exceptional performance by scientists/engineers. Many rewards and

incenti ves can be provided by the laboratory managers and are constrained

in thei r use only by local pol icy, but will the application of rewards

help solve the problem of increasing productivity?

Studies in the areas of worker motivati on, job satisfaction , and

productivity by such researchers as Pelz and Andrews (Ref 34), Rosen
(Ref 38), V incent and Mi rakhor (Ref 44), and Stahl (Ref 40) indicate that

rewards and incentives may be more important to scientists/engineers than

previously recognized . Unfortunately, most of the studies performed In

this area were restricted to the industrial research envi ronment and did

3
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not recognize the restrictions imposed by federal regulations on the use

S 
and applicability of rewards and incentives . Two exceptions to this were

the studies done by Vincent and Stahl.
S 

Vincent investigated the importance of 33 job factors to 100 Army

S scientists/engineers . He also studied the relationships between produc-

tivity , the worker ’ s level of job satisfacti on , age, and educa tion. His

survey data indicated the existence of a “significant relationship be-

tween productivity .... and job satisfaction ” (Ref 44:51). The possible

relationship between productivity , job satisfaction , and rewards was

S probabl y best described by Vroom:

Job satisfacti on is closely affected by the amounts of
rewards that people derive from their jobs and the level

S of performance i s closel y affected by the bas i s of atta in-
-: ment of rewards. Individuals are satisfied wi th thei r
• jobs to the extent to which their jobs provide them with

what they desire , and perform effectively in them to the
extent that effective performance l eads to attainment of
what they desire (Ref 45:246).

Stahl also identified the existence of a relationship between produc-

• tivi ty and rewards after studying the responses of ‘1 54 AF R&D scientists!

engineers . The objective of his re earch was to try and identify any

underlying relationships between 36 organizati onal variables and two

criterion variables for output: i nnovation and productivity . As a

resul t of this research, one organizational variable was found to be con-

sistently related to i nnovation and productivity at both the individu al

and group levels . The var i ab le was “rewar ds for i nnova ti on” (Ref 40:181).

Unfortunately , the quest ion asked of the survey group was “to what extent

does the group leader reward Innovative output,” and no specific rewards

were identified that might have explained this apparent relationship be-

tween innovative output and the individual’ s perception of being rewarded.

4
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As a direct result of the findings by Vincent and Stahl , this research

effort is di rected towards identi fyin9 those rewards which are available

to AF R&D scientists /engineers , determination of their desirability by S

R&D personnel , and identification of any relationships that may exi st

between productivity and the worker’s perception of being rewarded for in-

novative output.

Statement of the Problem

What rewards are available to AF R&D scientists/engineers? How

desirable are those rewards to AF scientists/engineers? How are those

rewards related to productivity as perceived by the scientific worker?

Stahl indicated a positive relationship existed between output, both

quantitative and qualitativ e , and the extent to which supervisors re-

warded innovative performance, as perceived by a group of AF R&D scientists/

engineers. By identifying the relationship between productivity and the

perception of receiving specific rewards for innovative performance (if

one exists), a possible explanation of Stahl ’s findings may be developed .

However , this latter question cannot be approached unti l the specifi c
S rewards applicable to AF R&D scientists/engineers have been identified .

To answer the first question , a great deal of research into existing

literature on motivational factors, incenti ves, and rewards was required.

In addition , most of the existing literature dealt with incentives and

rewards that were applicable to scientists/engineers in industry. Such

a literature search , therefore , had to be related to and tempered by DOD,
AF , and other government policies , guidance , and regulations that might
restrict or elimi nate the use of some incentives , rewards , or awa rds by

AF management.

5
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In addition to existing literature , rewards were identifi ed through

S interviews wi th management and working level scientists/engineers wi thin

several AF laboratories . Feedback from a pretest of the survey question-

nai re also provided some very useful information that was eventually in-

corporated into the final list of rewards investigated . Finally, personal

experience was also used to identify rewards to be investigated .

Once the rewards requiring investigation were identi fied, appropriate

survey measuring techniques , as described in Chapter III, were used to

determine the desirability of each reward, the extent that these rewards

S are provided for i nnovat ive performance , and the extent that laboratory

supervisors actually reward innovative performance as perceived by the

S worker .

Limitations

Only those rewards applicable and available to AF R&D scientists/

engineers were included in this research. This included recognition ,

rewards , and awards that are available to AF R&D scientists/engineers

through organizations outside of the AF or federal government, but it did

not include i tems which are prohibited or not provided for by federal and

AF policy and regulati ons, such as stock options, bonuses , and increased

vacation time (Ref 16:50-59). It was decided that investigation of re-

wards that were not available to AF R&D personnel would be of little

value in improving performance over the short run.

It is not the intention of this research to identify specific de-

ficiencies in the DOD/AF policies and regulations governing rewards and 
Sj incenti ves, although any such deficiencies identified by the survey data

6
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will be reported and , if possible, reconinendations will be made for

corrective action. A great deal of time and effort are generally required

to make changes to high level policy and can at best be viewed as long run

improvements. On the other hand, local coninand and laboratory policy

changes can be implemented as quickly as management recognizes and sup-

ports the need for such changes. It is at the laboratory management level

that changes or improvements can be implemented most effectively to im-

prove production/performance over the short run.

This study investigated AF R&D scientists/engineers only. It was

further limi ted to one AF labora tory and involved only working level

scientists /engineers . Thi s policy included both military and civilian

personnel , but excluded all level s of management , staff and administrative

personnel , technicians , and trai nees.

Objectives

The following objectives served as guidance in the formulation and

conduct of this research effort :

1. Define the terms “innovati ve output ,” “productivi ty,” and “reward.”

2. Identify those rewards applicable to AF R&D scientists/engineers .

3. Develop an instrument to measure the perception by AF scientists!

engineers of specific rewards being provided by their supervisors

for innovative performance.

4. Develop an instrument that measures the desirability or value of

specific rewards to scientists/engineers .

5. Design a method to measure the fairness of the existing rewards

system and the worker’s awareness of reward policy .

7
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6. Identify the types of informal recognition which AF R&D

scientists /engineers consider most desirable.

7. Using the developed measuring techniques, collect data on a

S S sample of scientists/engineers from an AF R&D laboratory.

8. Test the relationships among the following factors: the desir-

ability of rewards, the extent to which supervisors presently

reward innovative performance, the perception by the technical

worker of receiving speci fic rewards for innovati ve performance ,

productivi ty, and certain statistical control data such as
5~~ education, age, and experience .

I
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II. Literature Review

Introduction

There are two basic problems encountered when one tries to study an

area such as rewards. First , due to the inevitable behavioral differences

between individuals , almost any reward identified by the research could be

Interpreted in a number of ways by the group being studied as well as the

readers of the research report. What one person feels is a reward, an-

4 other may interpret as a penalty or inhibitor. There is no simple solu-

tion to thi s problem except to analyze each candidate reward carefully

before inclusion into the study.

The second problem deals wi th the confusion created by the termin-

ology used by the existing literature. There is very little agreement

among researchers on the definitions for many of the terms used . Vincent

pointed Out the confusion over the definitions for productivi ty and job

satisfaction (Ref 44:45). Other terms that create confusion and are

often used interchangeably are satisfaction , motivation , incentives , and

rewards; morale, attitude, and opinion (Ref 44:45-47); and productivity , 5
5

innovation , creativity , and performance (Ref 40:78-92). This problem can

be reduced by defining terms to be used in the research effort and con-

sistently followi ng those definitions throughout the research.

Definitions. Several terms used throughout this research were pre-

viously defined by Stahl. Since these terms are used in the same context

in this effort, his definitions shall be used here. In addition , Stahl

went Into some detail to explain why innovati on, rather than creativ~tv.

j was selected as the term to represent a qualitative measure of output

(Ref 40:78-79). Therefore the definition for innovation and other

9
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definitions are extracted from Stahl ’ s study and will be used throughout

this research effort:

1. innovation - output that is original and useful (Ref 40:92).

2. Original - output that makes discrete j umps in knowledge,
theory , technique or product that was not readily predictable
before the fact ( Ref 40:92).

3. Useful - output that adds to the fund of knowledge, or is
workable if capable of demonstration and test, or is replicable
by other researchers in logic and methodology , even if it
apparently conflicts wi th other knowledge and is years f rom
the point of demonstration and test (Ref 40:92).

4. Productivi ty - quanti ty or amount of output, without regard
to ‘innovativeness or any other quality (Ref 40:91).

• The distinctions between motivation, incentive, and rewa rd are a

little more difficult to identi fy. Not only are these terms often used

interchangeably, but the same term is often used in a very different con-

text from one author to another. Webster defines the three terms as

follows :

1. Motivation ‘is the act of stimulating the active interest of In
a study through appeal to associated interests or by special
devices (Ref 46:1475).

2. Incenti ve - serving to encourage, rouse, or move to action ;
motivate in a particular direction or course . . . desi gned to
enhance or improve producti on (Ref 46:1141).

3. Reward - something that is given in return for good or evil
done or received and especially that is offered or given for S
some service or attainment (Ref 46:1945).

Although by the dictionary definitions there does appear to be a distinc-

t ion between the three terms according to their desired end, the defini-

tions established by the general literature are not as clear cut.

Skinner identifies a reward as anything that reinforces behavior or

strengthens responses, whether it be a positive or negative reinforcement

(Ref ~9:l85).

10
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Fester, on the other hand , distinguishes between the terms “reward” and

“reinforcement.” A reward is the vehicle or method used to provide

recognition while reinforcement refers to whatever event or action occurs

imediately following a specific act (Ref 17:16).

From these varied definiti ons , a reward can be almost anything that

provides personal stimulation , it is also apparent that rewards can be

motivators and incenti ves as well as vice versa. For purposes of this

research , the definition provided by Skinner will be used,spec i f ically as

it applies to Individual s for recognition of some event, action , or

achievement.

Applica tion of Rewards S

As previously stated , rewards mean different things to di fferent

people. What one person sees as a positive and desirable reward, another

person may find totally undesirable. Partly because of basic differences

between individuals , there exist several problems impeding the efficient

application of rewards.

The first problem involves the first line supervisor and higher levels S

of management trying to impose thei r perceptions or va l ues of rewards on

their subordinates. As Cotgrove so aptly put it , “a moti vating situation

only exists when the environment offers rewards which are value d by an 
S

individual” (Ref 15:157). For this reason, laboratory managers should not

try to guess which rewards are desired by their workers but determine

from the workers themselves which rewards are important. In short , the

right reward must be applied to result in the degree of recognition

intended .

The second problem invol ves the frequency and fairness of reward

distributi on to individuals. If rewards are given too frequently by

11
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management, they will lose their value or appeal to the i ndivid ual (Ref

41:208). Thi s also holds true If rewards are given to individuals who

are not deserving of recognition. On the other hand , if rewards are given

infrequently by management or arbitrarily without regard to actual perform-

ance , the worker will only be confused as to the actual or i ntended rela-

tionship between performance and rewards.

Both the frequency and fairness of distributi ng rewards appear to be

abused most often when policies governing the application of rewards are

nonexistent, inadequate, or are not strictly followed by management.

Ei ther recognition of the wrong people who are undeserving of reward or

lack of recognition for individuals who are deserving of reward can seri-

ously undermi ne morale and neutralize the intent of any incent ive program

(Ref 37:224). McLoughl in concluded very simply that “it is certainly

better not to reward at all than to reward the wrong people” (Ref 29:101).

The solution to this probl em is to establish firm guidelines and

policy governing application of rewards and consistently following that

policy whenever worker performance meri ts special recognition .

The third problem is timeliness. Recognition for an outstanding

achievement should be given as close to the actual completion of the

achievement as possible. To the worker, delays in providing the appro-

priate recognition for outstanding performance indicate a lack of respon-

siveness and care on the part of management (Ref 29:101). This problem

can be reduced if management makes a conscientious effort to reward

outstanding performance as soon as it is identi fied .

The Scientist S

There has been a great deal of controversy over what motivates the S

scientist and engineer and what causes him satisfaction and dissatisfaction .

12
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The sc ient f ic worker has often been stereotyped as an individual who is

bright, belligerent , and independent (Ref 12 t2). Fe~ many years scien- S

tists as a group were believed to be unconcerned wi th material rewards ,

were considered self-actualizing, and were only i nterested in the job,

not the environment. Simon Marcson breaks the scientific worker into two

categories: the self-actualizing or professionally oriented scientist ,

and the nonself-motivati ng or organizationally oriented scientist (Ref

27:19).

More scientists are becoming organizationally oriented and showing

more concern over the environmental rather than the material aspects of

their jobs. Recent studies indicate that material rewards and their

associated status and security are becoming just as important as the job

itself , particularly in the light of recent economic changes . Cotgrove

recognized this change in technical worker desires when he stated, “it 
S

is a fallacy that all scientists/engineers are dedicated to the expansion

of scientific/technical knowledge” (Ref 15:9).

Needs. Maslow proposes that all individual s have certain needs that

require fulfillment and that normally these needs are satisfied one at a

t ime in accor dance with a hi erarc hi cal structure . Maslow also sugges ts

that in addition to the norma l hierarchy of needs (physiological ,

safety, belongingness, esteem, and self-actualization ) several other

needs might be considered for scientists/engineers : curiosity (sheer

knowledge) , understanding, and aesthetic (symetry, simplicity , and order)

(Ref 28:14).

Herzberg, on the other hand , i denti fies needs as bei ng either

hygienic or motivational and distinguishes between the two by whether

13
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they are satisfiers or dissatisfiers. Herzberg identi fies hygienic fac-

tors such as supervision , company policy , working conditions , salary ,

status , and interpersonal relati onshi ps as being extrinsic to the job.

These are factors which cause dissatisfaction when not fulfill ed .

Motivator factors are intrinsic to the job, lead to job satisfaction and

should be promoted (Ref 21:53-62).

For purposes of thi s researc h , mot i vator factors as proposed by

Herzberg will be primarily emphasized due to thei r relation to job satis-

fac tion. Due to the lack of a clear dist inct ion between all mot i va tor

and hygienic factors , some hygienic factors will also be considered for
S investigation.

Motivation. Vincent i denti fied a significant relationship between

productivi ty and job satisfaction for his survey group (Ref 44:51).

.5 Herzberg implies there is a distinction between satisfiers and dissatis-

fiers (Ref 21:53-62). Placing emphasis on the motivator factors may

lead to an increase in job satisfaction and productivity .

E. Gomersall identified recognition of achievement as one of the

most comonly used and most effective motivational techniques applicable

to scientists/engineers (Ref 18:48). In addition , recognition of

achievement i s one area that applica ti on of rewards can be very benefi-

cial . Just the act of recognition for a job well done is in itself a

reward to many indi vid uals . If the proper reward i s also prov ided to

substant iate the recogni tion of outstan di ng performance , then the worker

will hopefully reflect his increased satisfaction wi th continued excep-

tional performance .

Pelz discovered a relationship between management atti tudes towards

L rewards and the worker ’s atti tude towards performance. He found that in

14
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an environment where individuals were seekir~ dchievement, management

recognized actual achievement and th-~ r~~w~~~
-
~ ~~~~~~~ ~x~rhited payoffs

proportionate to the results achieved . On the contrary , where workers

sought to avoid failure and were not willing to seek achievement due to

- 
.5 

the ri sk i nvolve d , management did not provide recognition in accordance

wi th actual achievement but provided rewards or payoffs that were

scheduled and independent of the actual results achieved (Ref 35:24-28).

S 
- 

This discovery by Pelz indicates that workers are not only concerned

wi th the types of rewards provided , but also the management philosophy

and policy in giving rewards are important and can have an impact on

performance. Pelz summari zed this concern over management philosophy

very adequately when he stated , “when avoiding failure becomes the pri me

strategy, innovation is strongly jeopardized” (Ref 35:26).

Recognition. Recognition of achievement has already been identi-

fled as one area where rewar ds can be used effec ti vel y to increase

worker motivation, but recognition as well as rewards take on a variety

of forms. In particular, recogn iti on can be prov ided formally th rough a

number of awards and citations, or it can be provided informally by the

immediate supervisor or coworkers. Regardless of the form the recogni-

j tion takes, it has consistently been identified as important to scientists !

engineers by research and in the existing literature.

This one factor tends to exist as both a motivator and hygienic

factor. Formal and i nformal recognition together can cause worker satis-

faction while its absence tends to create varying degrees of unhappiness

S 
and dissatisfaction. Torpey substantiated this factor duality when he

stated , “lack of equitable recognition results in job dissatisfaction ,

t loss of productivity , and job turnover” (Ref 42:63) .

1 
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Within the AF laborato ry environment , most formal rewards/awards

are directed toward recognizing the exceptional achievements and outstand-

ing performances of the technical worker. Although many of these formal

methods of recognition are used infrequently, they may prov ide s ome value
S as rewards for innovative performance when applied properly.

S On the other hand , informa l recognition can generally be provided

through a wide variety of rewards, can be provided in a timely manner ,

and can be applied as often as performance merits it. Because of its
S 

easy administration and general lack of restrictions , i nformal recogni-

tion, through various rewards , could be a very important factor in

motivating AF R&D performance.

Charisma. One very interesting proposal was made by Gustin when he

suggested that charisma be used as a complimentary basis for explaining

scientific motivation. He proposes that recognition is an i nadequate
S 

explanation of scientifi c motivation since the majority of the scien-

tific labor produces very litt le that rece i ves rewards or recognit ion.

Since motivation still seems to exist in the scientifi c comuni ty, there

must be some other fac tor i nvo l ved bes ides recogni t ion. He suggests thi s

additional factor is the internal quality of charisma and is reflected

by the technical workers character and personality (Ref 19:1119-1125) .

Th i s was the only reference found that identified charisma as a

motivationa l factor, but its possible relationship to output and scien-

tifi c motivation as proposed by Gustin shows some merit.

Although not identi fied as charisma , the theory of i nternal motiva-

tion is closely related as discussed by Plaini. He discovered that al-

though recogniti on by the scientific community was highly desired , S

16
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intellectual stimulat ion and the desire to maI:~ 
‘
~ or- Qinal contribution

were also very important and less de; e~dert cn: •~~~.5’ 5~~~~ ”j  r ’  re~~crr tion

(Ref 26:200).

Rewards

Rewards can take on a variety of forms , can be classified in an

infinite number of ways, and can be applied under almost any set of cir-

cumstances. Pelz and Andrews identified rewards as being either intrin-

sic or extrinsic. Intrinsic rewards include such factors as opportunity

to use skills , increas ing one ’s knowle dge , job freedom, and challenging

work. Extrinsic rewards include good salary, higher authori ty, and

association with top executives . The basic distinction is that extrinsic

rewards are considered external to the technical activity. One pertinent

conclus ion reached by Pe l z and Andrews was that extrins i c rewar ds “canno t

S be relied upon to motivate achievement , but when achievement occurs , ex-

trinsic rewards should be consistent” (Ref 34:139). This follows along

with Pelz ’ e4rlier research where he found that workers were more inno-

vative and less afraid of risk when rewarded for achievenient rather than

rewarded accordi~ y to some other criteria.

Rewards can also be broken down into formal and informal as pre-

viously discussed under recognition. These two classifi cations do not

confl ict w ith Pelz ’ breakdown of rewards but instead represent subcate-

gories.

Several studies classified rewards according to their impact on the

worker ’s career , status , human relations , and material desires. For pur-

poses of thi s research , the breakdown of rewards into various categories

was only considered important for reporting purposes . The difference in

17
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administration of rewards when they are forma l or informal has already

been discussed and this breakdown is considered necessary for feedback

purposes to laboratory management.

Regardless of the category attached to a reward , there were many
S 

rewards that were consistently identified as being important by studies

in this area and in the general literature.

Rewards in the General Literature. Raudsepp agreed basically with

Gomersall when he stated that “personal recognition from supervisors,

-‘ management , and peers is one of the most important i ncentives available ,

yet one of the most neglected areas” (Ref 18:221-222). This “personal

recognition ” was con ti nuously identi f ied i n var ious forms w i thin the

genera l litera ture as being important to scientists/engineers . This

recognition , as has alrea dy been di scusse d , can be achieved in a number

S of ways but can be most evidenced by the appropriate use of certain re-

wards, both formal and informal. Table I provides a highlight of several

literature sources that identified the majority of the rewards/incentives

whi ch could be cons idered as appropriate methods of recognizing out-

standing scientifi c/engineeri ng performance.

j Tab le I

Rewards Identified in the General Literature

References Rewards

IRI Study Group Report One time bonuses for achievement
(Ref 30:169-170) Honorary and cash awards

Earl R. Gomersall Job independence,
(Ref 18:45-50) Delegated authority

Part ici pat i on in goal setting

18
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References Rewards

Earl R. Gomersall Performance apprais als
(Ref 18:45-50 Discretionary awards

Promoti ons
• Merit increases

Profi t shari ng
Job transfers
Educati onal opportunities
Membershi p in professiona l societies

Bernard H. Gustin Money
(Ref 19:1119—1123) Position

S Peer recognition

Simon Marcson Sal ary i ncreases
(Ref 27:75) Achievement awards

Recogniti on from collea gues
William G. Torpey Meaningfu l performance appraisals

S (Ref 42:55-62) Recognition from peers
Maintenance of a real i sti c compensa tion

p lan
S 

More challen gi ng work
Opportunity to publish professional papers

at emp loyer expense
Additional vacation
Letters of appreciation and comendation
Solicitation of ideas by employer and

employees
Stephen Cole Honorific awards and memberships in

honorific societies
George Thomason Opportunity to publish research fi ndings
(Ref 41:204) Participation in professional society

meetings
Increases i n salar y

4 Educational opportunities
S increases in status while being allowed to

continue in strictl y p rofess ional
scientific work S

John W. Koning Attendance at technical conferences
(Ref 24:5) Attendance and membership in professional

S societies
Opportunity to travel

S Cont inued educa tion
Increase d contact wi th fellow sc ienti sts
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Investigation of Studies Involving Rewards. There have been several

significant studies performed in the areas of scientist/engineer motiva-

tion and job satisfaction . Although most of the studies dealt with

technical labor as it exists in industry , the findings in many of the

studies are relevant to government employed scientists/engineers as well.

One s i gnificant result of analyzing these studies is the realization that

there i s no s ingle factor , mot i vator , or incentive that is predominant

throughout all of the studies. This -is not too surprising when one con-

sideres that most of the studies involved different environments , dif-

ferent sample sizes , and different investigative techniques and objectives.

It does indicate that any attempts to hypothesize the predominance of a

single predictor variable prior to the research effort may be contra-

dicted by the results of the research.

Although the studies tended to identify different factors as being

the most important to the worke r, they did tend to identify certain re-

wards or groups of rewards that were consistently considered significant

or important by the surveyed groups.

Rosen provided a good , yet brief , summary of the more significant

studies over the past two decades , pointing out their general conclusions

and showing a slight change in research findings over this time frame.

In l95t, Shepard reported that monetary rewav~d~ Were ~~i~~~~ ti ~~~~~~~~~~~ 
S

Drucker in 1954 and Riegel in 1958 basically agreed wi th Shepard in that

compos ite moti va ti ons includi ng salary and renumerat i on we re highly s ig-

nificant in motivating scientists/engineers . On the other hand , Shapiro
S
. in 1957, Moore and Renck in 1957 , Marcson in 1960,and Pelz and Andrews

in 1960 identified intrinsic job factors such as job challenge , researc h

20 
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freedom, and se1f— actua lizat-o~ as oeinç of g~e~ter importance than

material rewards (Ref 38:37-43).

-
~ The following studies were selected as being rele~ant to any study

of rewards and job satisfaction and meri t a brief description of their

research objectives and results :

Rosen, 1963. Mr. Rosen performed a survey of 94 R&D technical workers.

The survey used a questionnaire listing 93 items related to the job environ-

ment and requested each particip ant to identify on a five point scale the

importance or lack of importance of each of the 93 variables . Analysis

of the questionnaire data resulted in three groups of work conditions

being identifi ed: of vital importance , of moderate importance , and of

S l ittle or no importance. There were 14 variables identified with the

first group, 65 with the second group, and 14 with the last group. Table

II shows the relationship of each variable in descending order of import-

ance wi thin each category, and what the mean score criteria was for clas-

sifi cation in one group or another (Ref 38:37-43).

Rosen made several s ig ni f icant comments about mater ial rewards .

Fi rst of all , he concluded that R&D personnel ’s efficiency and job stabil-

Ity are tied-in with material benefits, and secondly, even though the

4 data did not Support the salary and renumeration variables as the dominant
— 5 ’5-

~~~~~~~~~~~~~~~~~

— 5 -

~~~~~ ~~~~ t}~3i I it1 i~k~d hTg1~bv thë test group and were

considered important factors for job stability and efficiency (Ref 38:41).

Rosen also related productivity to material rewards and type of work
S performed : “to optimize research productivity , via stability and effi-

ciency, it would appear that monetary and status rewards should be

inaugurated without a basic change in the research task...” (Ref 38:42).
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Table II

Rosen Categorization of Job Variables

1~ategory I - of vita l importance to the worker; requiring a mean score
of 4.0 to 4.42 based on a 5.0 scale (in descending order

S of importance for all categories)

Var i ab le Area Var iable

1. Nature of Job Interest in job
2. Sa l ary & Promoti ons Salary - Comforta b le Living
3. Superv i s ion Fa i r Superv i sion
4. Salary & Promotions Salary - Merit Based
5. Nature of Job Job Permits Creativi ty
6. Nature of Job Job Challenge
7. Salary & Promotions Equi tab le Salar ies
8. Salary & Promotions Potential to Increase Salary Earnings
9. Salary & Promotions Advancement on Meri t
10. Nature of Job Demands Conrensurate with Abilities
11 . Supervision Objective in Evaluations
12. Company Practice/Policy Lives up to obligations
13. Company Practice/Policy Competent Management
14. Supervision Keeps promi ses

Category II - of moderate importance; includes 65 variables with mean
S scores of 3.00 to 3.99. These variables were not con-

sidered to be significant for this research. (If further
detai l on this category is desired , see Appendix A.)

Category III - of little or no importance with a mean score of less
S than 2.0.

Var iab le Area Var iab le

1. Company Practi ce/Policy Company Permits Comunity Involvement
2. Nature of Job Has Social Status
3. Company Practice/Policy Company Permits Political Involvement
4. Nature of Job Increase in Social Status
5. Nature of Job Job Requi res Travel
6. Nature of Job Pressure to Produce
7. Salary & Promotions Salary Based on Seniority
8. Coworkers Congeniality of Coworkers Off Job
9. Salary & Promotions Advancement Based on Sen ior i ty

• 10. Working Conditions Outside Plant Recreational Facilities
5

5 

11. Nature of Job Job alhws little deviation
12. Working Conditions Inside Plant Recreational Facilities
13 . Working Conditions Housing Program
14. Nature of Job Routine Work

(Ref 38:37-43)
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In suirunary, al though manj of the sa’ary related variables were rated S

in the “highly important” category, these variables are of ~itt1e value

to a study of government employees. Salaries of government employees

are governed by public law, and although they should be competitive wi th

the industrial environment to ensure an adequate and competent. technical

labor force, there is very little control over this variable ot any

level of AF management. However , AF labora tory management can prov ide

a relative degree of status and monetary reward , fair and competent

management and superv ision , job challenge , opportunity for advancement,

and many of the other job variables investigated in Rosen ’s study.

Cole and Cole, 1967. Their research investigated the relationship

between quantity and quality of scienti fic output. They determined that

although quantity and qual ity were highly correlated , only a small per-

centage of the total output measured was of great signi ficance and
recognized as quality work.

They went on further to distingui sh between the quantity and quality

of output at different department and scientist l evels. Their research

involve d 120 university physicists. Of special interest was thei r cate-

gorization of the physicists according to output. They identified the 
S

follow ing four categories:

1. The prolific physicist who produces an abundance of fruitful

papers. About 33 percent of the sample fell into this category.

2. The mass producer who produces a lot of output of little conse-

quence. Twel ve percent fit this descri ption.

3. The perfectionist who although he publi shes little has a consider-

able Impact on the field. This accounted for eighteen percent of the

samp le .
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4. The silent physicist who produces little and of little value.

This was the largest category and accounted for the remaining 37 percent

of the sample.

Cole and Cole concluded that, in general , quality of output was most

l ikely to be rewarded rather than quantity. One problem they found in

thei r sample group was that higher departments tended to retain and ob-

tain the most competent technical talent and thereby create a gap in

the quality of output between the various departments. Because of these

diffe rences inpersonnel and output between departments , even though the

reward system generally operated to encourage creative scientists to be

highl y productive , a higher correlation between quantity and quality of S

output existed for the top departments than for the weaker departments

(Ref 13:377).

In summary , although this study involved the academic environment

and only one scienti fic discipline , the general categorization of physi- S

cists according to output classifications could be quite similar to the

government technical labor output. In addition , the differences noted

between departments due to recruiting and department status differences

could be expected to exist in the government R&D environment also. This

type of relationship between quanti ty and quality of output may be S

existent in the present research environment and will have to be taken 
S

into consideration when analyzing the survey data .

Porter, 1971. Porter and associates studied the motivational 
S

attitudes of 40 engineeri ng graduates during their first year of employ-

ment. His objective was to use Expectancy Theory to predict how atti-

tudes would change after a short period of employment. His methodology

was to i nterview each engi neer at the beginning of hi s employment,
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periodically survey the engineers during the fi rst 12 months of employ-

ment, and then follow-up with a final interview at the completion of the

first 12 months of employment. The survey required each engineer to give

his perception of 29 rnotivatior vari ables: 22 were classified as posi-

t i ve moti vators and seven were classified as negative motivotors . The

results of the study indicated that the rated desirability of rewards,

whether classified as positive or negative , remained constant throughout

the 12 month period for the entire test group, but there was a signifi-

cant drop in the employees ’ beliefs that high levels of performance

would lead to desired rewards. In addition , the belief that good per-

formance would lead to undesirable outcomes increased significantly

(Ref 36).

Porter ’s study indicates that certain rewards and incentives may

have a constant level of desirability regardless of the job environment .

In order to be used to increase job motivation , the employer, through
management, must imp lement rewards and i ncent ives adequately and fairly

in accordance wi th some established policy so the scientist/engineer

feels that he is being rewarded for good performance rather than via

some arbi trary company action.

Kugel, 1974. Kugel translated a study performed in Leningrad ,

Russia in 1970 that attempted to identify the reasons for staff changes

in the scientific comunity. The study identified certain variables S

which were consistently mentioned as factors causing job dissatisfaction .

The study also indicated that a positive relati onship exists between

age and a decreasing desi rability to change jobs.

25
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Workers were classified into three age groups: senior (50-70),

middle (31 -49), and young (less than 30). The study involved approxi-

mately 1000 Russian scientific workers. Not too surprisingly, It was

found that the young age group, particularly from 25 to 30, had the low-

est stability i ndex and were labeled as consistently dissatisfied and

impatient. Thi s age group was highly influenced by and concerned with

salary and verti cal mobility . They were also highl y di ssat isfi ed wi th

the disparity between the work assigned , their own qualifications , and

the subject of the research (Ref 25:9).

The hi ghest stability index was found in the middle group , particu-

larly between ages 45 and 50. This group was also dissatisfied with the

dispari ty between their work and their qualifications , but they were

less concerned with salary and more concerned with prospects for promo-

ti on.

The senior group was also concerned wi th the lack of job challenge ,

but they were more concerned with their relationship with the manager.

Men and women had similar motives for transfer, but men were gen-

erally more interested in the content and nature of the work and the

associated pay while women tended to be more concerned with those working

conditions involving hygienic factors.

There was a strong dependence between the level of worker stability

and his length of servi ce. Of the sample studied , workers less than

35 years of age made up more than 50 percent of the sample, and more than

half of thi s group wanted to transfer from their present occupations.

Al though no single factor for mobility was identified , promotion S

and pay were classified as highly significan t factors infl uencing the
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desire to transfer. Manager attitude and sanitary and hygienic condi-

tions were identified as being of med um import,~nce , whil e attitudes of

colleagues and dissatisfaction wi th the profession were considered of

little importance (Ref 25).

Vincent and Mirakhor , 1972. As previously discussed , V i ncent and
Mirakhor investigated the importance of 33 job factors to 100 Army R&D S

scientists/engineers . One other objective of this research was to identi fy

any underlying relationships between productivity and age , years of service ,

annual salary , job satisfaction , and education. In determining these

relationships , an initial classificati on was made of each i ndi vidual as

to whether he indicated by his responses a high or low level of job satis-

faction. As a result of this research effort, Vincent and Mirakhor pre-

sented the followi ng findings :

1. Experience did not appear to have any significant relationship

wi th publishing papers.

2. Salary was identified as the best inducement to publish for the S

highly satisfied worker.

3. The highly satisfied worker produced at a higher rate and at an

earlier age than scientists/engineers with low job-satisfaction . S

4. For the worker with low job sat i sfact i on , productivity i ncrease d

with higher pay rates, indicating that salary may tend to compensate for

job dissatisfaction at some level .

5. Producti vi ty increased markedly for Ph.D. degree level scientists/

engineers as compared to lower degree levels.

6. The survey data indicated a significant relationship existed be- 
S

tween productivity , as measured in the survey , and job satisfacti on (Ref

44).

27
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Table III lists those job factors identi fied by the survey group as

being the most and least important.

p 

Table III
S Job Factor Importance

Rank ing
(in descending Job Factor

order of importance)

Most Important
1. Pay
2. Challenge of Assignment
3. Nature of the Assignment
4. Opportuni ty to Use Ini tiative
5. Graphic Location
6. Job Security
7. Promotion Prospects
8. Opportunity for Increased Respons-

lb I 1 i ty
9. Opportunity for Professi onal

Development
10. Opportuni ty to See Personal Ideas

Applied

Least Important
( in i ncreas i ng order

of importance )

1. Status in the Community
2. Public Att i tude
3. Paperwork
4. Writing and Signing Reports
5. Security Restriction to Publishing
6. Holidays
7. Hours of Work
8. Techn ical Staff Support

Opportunity to Work on Highly
Engineered Products

10. Physical Condition of Work

(Ref 44 :46)
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Suninary. Many of the factors that were ic’~nti fied in these studies

were similar and consistently ident ified as ~~~ impori~nt by the

individuals surveyed . It is anticipated that there will be some degree

S 
of correlation between the results of the studies discussed and the

desirability and perception of rewards being investigated 
~
y thi s

research.

AF Pol icy on Rewards/Incentives. The AF has established a fi rm

policy towards the use of rewards and incentives. Unfortunately , as in

the case of R&D policy , funding and the policies of lower command
S 

levels often conflict wi th the official AF policy and often reduce the

effectiveness of rewards as a means of recognizing outstanding perform-

ance (Ref 3: para 3). As an example , AFR 40-470, paragraph 3c, places

severe restr ict ions on the frequency of monetary rewards: “repetitive

or yearly cash awards or quality step increases granted to the same

individual should be avoided as being contrary to program objectives”

(Ref 3). If individuals are highly motivated by these types of recog-

nition, as the previously identified studies indicate , this restriction

may easily cause dissatisfaction and perhaps adversely affect attitudes

towards performance.

Th i s type of pol icy on the frequency of reward usa ge i s prevalen t

throughout the AF rewards and incentives program. There appears to be

a possible correlation with Pelz ’ findings that worker attitudes

towards performance are affected by the criteri a management uses to

reward individuals. If rewards such as cash or quality step increases

S 
are l imi ted by time peri ods , as they are in the AF , it is possible the

worker will become a “risk averter” as identified by Pelz. This type

29
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of situation should not be tolerated since it will eventually impact

the productivity of the R&D laboratory.

Si nce the worker will generally receive satisfaction only from
S 

those rewards he finds desirable , and will only strive for those rewards

that are atta i nable , it is imperative that laboratory management find

alternatives for those rewards that are highly desired but limi ted for

one reason or another. Of course it may be possible to change the AF

policy and increase the frequency of rewards , but as di scusse d ear li er

this is not a viable short run solution.

S Sala ry and cash were used as examp les of AF reward res tri c ti ons

because they were also consistently i dentified as being very important

to the scientific worker. Al though these rewards do have restrictions ,

they are available through a nunter of awards. In addition , AF regula-

tions and guidance documents identi fy the use and appl i cability of many

other rewards. Table IV provides a list of many of these rewards and

thei r reference documents.

Monetary rewards in the AF are probably less restricted than the

chance of being promoted for di sp layi ng exce ptional performance. Where
Si

there are many rewa rds or awar ds whi ch prov ide the worker with some
p degree of monetary renumerati on, there are no rewards or awards that

will allow the worker a direct promotion .

S The AF policy towards promotions does not appear as restrictive as

they in reality are. The scientist/engineer

May aspire to the maximum grade coim-nensurate with the person-
nel structure of the laboratory wi thout assuming supervisory
or managerial responsibiliti es. The advancement of nonsuper-

4 v i sory sc ienti sts and engi neers may be base d solely upon
recognition of thei r scientific accomplishments and be limi ted
only by Public Law and AF Policy (Ref 4: section C, para 9b).
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Ta b le IV

Rewards Identifi ed ~r’ ~.F ~ O )Jfl , .

References Reward/Incentive

ASDM 40-3 (Ref 10) Scientific Achievement Award s
AFR 40-451 (Ref 2) AFSC Technical Achievement Awa rds
AFR 40-470 (Ref 3) Meritorious Civilian Service
AFSCR 900-1 (Ref 7) Exceptional Civilian Service
AFSCR 900-7 (Ref 8) Command Civilian Award for Valor

Susta ined Superior Performance
Special Acts or Services
Qual ity Step Increases
AFSC Certifi cates of Merit

.5 
S Letters of Commendation and Appreciation

Outs tandi ng Performance Reports

ASOR 40-4 (Ref 11) Merit Promotions

AFR 40-470 (Ref 3) Presidential Award for Distinguished
Federal Civilian Service

DOD Distin guished Civilian Service Award
AF Decoration for Exceptional Civilian

S Serv ice
AF Outstanding Unit or Organizational

Excellence Award
S Patr i c ia Kayes Glass Award for Outstand-

S ing Women Sc ienti sts , Engi neers , and
Techn icians

AF Association Awards

AFM 900-4 (Ref 1) Recognition of Suggestions , Inventions
or Scientifi c Achievement

AFR 80-4 (Ref 5) Part-time and Full-time Graduate Study
Participation in Seminars , Symposiums ,

and Meetings of Technical Societies
Independent Research in Field of Ex-
pert~se

• AFR 80-3 (Ref 4) Prestige of Organization and Scientific
Work

Quality of Facilities and Environment
S Promoti on W i th i n Tec hni cal Capaci ty

Without Dislodgement
Attendance at Professional and

Scientific Meetings
Sponsor Professional and Scientific

Meetings
Publishing Scientifi c Works
Apply for Patents

___________________________ Participate in Educational Programs
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Although direct promotion wi thin the civil service system Is not pos-

sible as the direct result of any singular achievement, many of the

rewards/awards identified in AF regulations are factors considered in

the norma l merit promotion system .

The merit promotion system is based on many different factors , two

of them being a supervisor evaluation of the worker ’s potential and the

points received for specifi c awards/rewards (Ref 2). In addition to

merit promotions, certa in awa rds and the i r assoc iated point credi ts

are used for retention purposes during times of mandatory force recfuc-

tion .

In summary, although direct promotion as the result of a specific

achievement is not possible , recognition through awards for continued

outstandi ng performance do i ncrease chances of promotion through the

merit promotion system and also increase the chances of job retention.

It should also be noted that except for the supervisor evaluation ,

most, if not all , of the rewards/awards documented for merit promotion

purposes can be considered formal recognition .

Rewards, Recognition , and Productivity. Air Force policy on

recognition of exceptional performance reflects much of the philosophy

discussed throughout the general literature regarding recognition ,

higher job satisfacti on , and better performance: “recognition granted

for achievements promotes greater job satisfacti on, fosters sound

employer-management relations, and contributes toward susta inment of a

creative and hi ghly productive civilian force” (Ref 3: para la). Un-
S fortunately, AF policy and regulations also restrict the use of many

rewards. Therefore the laboratory managers must use whatever means they

have available to motivate their workers and improve performance.

32
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For thi s reason , deternn nation of those rewards that are desirable

to the AF scientists and determination of the sc~entist ’~ attitude

towards the present methods of recognition emphasized by toe ~F R&D

laboratories, should provide sufficient information for improving and

increasing the effectiveness of laboratory rewards/incentives pol i cy .

Rewards Included as Var iab les

• Table V lists those rewards that were identified for investigation
S 

in this research. They were selected throuQh analys is of the previously

identified literature and studies , their appl i cability to government

employees , and some personal judgment by this researcher. Although

S 
several of the variables do not appear applicable to federal employees,

it was decided that they could be indirectly related to recognition of

outstanding performance and were therefore included.

Tab le V

Included Reward Var iab les

Var iab l e Var i ab le Title
Nunter

1.
2. Salary Increases *
3. Special Acts and Services Awards (SAS)
4. Qual ity Step Increases * (QSI)
5. Recognition of Suggestions
6. Implementation of Suggestions
7. Outstanding Performance Reports (OPR)
8. Honorary Organizational Awards
9. AFSC Scientific/Technical Achievement Awards

10. AFSC Certificate of Meri t
11 . Recognition/Awards for Inventions
12. informal Recogniti on

• 1 3. Competent Evaluation by Supervisor
14. Honorary Individual 000/AF/AFSC Awards

t 15. Annual Intra-laboratory Awards

33
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Table V - continued

Var iabl e Var iable T i tle
Number

16. Sus ta ined Super ior Performance Awards
17. Project Related Travel
18. Increased Promotion Opportunity
19. Letters of Appreciation/Commendation
20. Improved Working Environment
21. Educational Opportunities
22. Increased Responsibility
23. Voice in Work Assignment
24. Voice in Project/Equipment Expenditures
25. Opportunity to Write , Present, or Publish Technical

Papers
26. Opportunity to Do Independent Research
27. Opportunity to Teach , Instruct, or Lecture
28. Participation in Professional Meetings
29. Official/Unofficial Compensation Time
30. Recognition from Professional Societies/Groups
31. Awards from Professional Societies/Groups
32. Recognition from Peers (both wi thin and external to

S the Air Force)
33. A Good Annual Civilian Evaluation or Good Officer

Effec ti veness Report

*There is some overlap between these three rewards. Cash is associated
with several of the formal awards including suggestions. Salary Increases
for civil servants are directly related to promotions while Quality Step
Increases are a subset of salary increases associated wi th formal awards
as recogniti on for outstanding performance.

Output/Productivity Variables

Many forms of identifying productivity are available as discussed in

the various research studies , but for purposes of this research only out-

put that can be quantitatively identifi ed will be used to represent a

worker ’s proddctivity . Although a qualitative assessment of R&D produc-

tivity is often more practical than a quantitative measure, quantity is

eas ier to determi ne and measure , and much less subjective (Ref 22:50).

For these reasons , each worker will be requested to identify his

34

.~~ — — ~~5~ • S - •S S~~5.~~ 50 ~~~~~~~~ ..~. 5

5— —55—---- —— -— ~~~~~~~~~~~ __
~~ SS~~~ SSS .5 .5.5 -_S~~S — -

S ~~~ SS SSS ~.5 - —- .55-~~~~ sss .~~ S



S 

1
GSM/SM/16i.i-i

productivity by relati ng to the number of specific types of output he has

produced. The output variables used n this research are i dentified in

Table VI . 
S

Table VI

Types of Output*

Output
Variable 

S
S Number Category

1. New or Improved Products

2. New or Improved Processes/Techniques

3. Patents/Patent Applications

4. Published Papers in Technical or Professional Journals

5. AF Technical Reports
p 

6. AF Technical Memorandums

7. Books

8. Manuscri pts

9. Hardware /Software Specifications

10. Test Plans

11. Test Reports

12. Statements of Work

13. Requests for Proposal (in additi on to Statements of Work

14. Oral Presentations to Technical/Professiona l Audiences

*These types of output will be measured over a two year time period only
to allow a common frame of reference.
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Stati sti cal Control Var iab les

Table VII lists the control and demographic variables used in this

research effort.

5 Ta b le V II

Control Variables

Var iab le
Number Variable Title

1. Age

2. Grade or Rank

3. Educational Level

• 4. Years in Current Section

5. Nature of Work

6. Amount of Time Involved in Contract Monitoring

7. Years of Scientific/Engineering Experience

8. Years of Scientific/Engineering Experi ence while
Employed by the Federa l Government

~~~~~~~~ The age var i ab le seemed to crea te the most controversy among

researchers as it relates to job satisfaction , invol vement, stability , and

performance. For example , Hall found age strongly related to job involve-

ment and intrinsic motivation , but his research did not indicate any S

si gnificant relationship between age and performance (Ref 20:206-208).

V incent, on the other hand , identifi ed a strong relationship between age,

level of job sat i sfac ti on, and productivity (Ref 44:47—50).

Pelz and Andrews found several differences in performance attitudes

and actual achievement as related to age and environment. Most scientific
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workers, regardless of the ty,e of work performed.showed a saddle- S

shaped age versus performance curve , but the research scientist tended

to peak in performance at an earlier age than the deve opaient oriented

scientist (Ref 34:176— 179).

S When considering the environment as an influence , the academic and

industrial scientists tended to peak in achievement between 40 and 45.

However , the assistant government scientists did not reflect a saddle- S

shaped curve for achievement but displayed a gradual increase in

achievement up to the age of 50 before a major decline was noted (Ref

34:187) .

.5 
All ison identified a strong relationship between productivity , age ,

and the application or use of recognition. In his research , he recog-

nized a disproportionate distribution of productivity wi th age and pro-

posed that this was due to “accumula tive advantage. ” Th i s “accumulat i ve

advantage ” is based on the degree and use of recognition of accomplish-

ments by the scientist . Highly productive sc ient i sts mainta in or

increase their producivity due to the proper uses of recognition as

feedback; conversely, scientists who produce very little generally

receive inadequate or no recogniti on , and produce even less wi th time .

As a resul t, this phenomenon provides an accumulative advantage over

time for the scientist that is producti ve and reinforced through recog-

nition. This effect increases over time and creates an increasingly

unequal distribution of productivity . This phenomenon also causes an

increased association among productivity , resources, and es teem as

career age Increases (Ref 9:596-606).

Allison proposed the “accumula ti ve advantage ” hypothes i s as a much S

( more realistic explanation of the production fluctuations among
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scientists than the “sacred spark” hypothesis proposed and supported by

some rese3rchers. The “sacred spark” hypothesis recognizes substantial ,

predetermi ned differences between scientists in their ability and moti-

vation to do creative work (Ref 9:596-606).

Whether one theory has more val idi ty than the other remains to be

proven . It is the negative or pessimistic atti tude that can result from

the “sacred spark” concept that should be avoided . If the supervisor

accepts the philosophy that scientists/engineers are inherently different

and there is very li ttle that can be done to improve thei r performance ,

then performance will undoubtedly not improve . This lack of improvement

could be due more to the supervisor ’s attitude than the worker’s ability.

On the other hand , i f a pos iti ve atti tude i s assumed , an atmosphere

conducive to improvement exists .
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III. Methodology

Survey Technique

The questionnaire was determined to be the best method of Lollecting

data for this research. The sample size of scientists/engineers and the S

short time period allocated for collecting data were the two prima ry

reasons for selecting the questionnaire over other data collection tech-

niques . There were 482 scIentists/engineers selected to participate in

this survey and only four weeks were available for data collection . The

volume of data anticipated over this short time frame made the interview

or any other form of personal contact wi th the test group impractical. S

Anonymi ty was another factor in selecting the questionnaire as the

appropriate data collection method. Both the response rate and validity

of responses from the test group tend to be higher in surveys which

insure the respondents anonymity. The questionnaire , when applied cor-

rectly, provides maximum anonymity for the survey group . In addition ,

what little personal information was needed on each respondent was easily

obtained through demographic questions on the questionnaire .

Several of the i nherer... disadvantages normally associated with

questionnaire usage were partially compensated for by the location of the

survey test group. Being located on the same government installation as

the researcher , general administrati on of the questionnaire , any re- S

required follow-up action , and comunications wi th the test group and

laboratory management were greatly enhanced by the availability of the

local mail distribution system . Thi s one factor is credited wi th saving

several weeks of effort in data collect ing that would have been requi red

If the normal postal system had been used .
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Another questionnaire deficiency anticipated is the normally low

response rate associated wi th this method of data collection. In addi-

tion , response rates tend to decrease as the complexity of the question-

naire increases. Although the questionnaire was reduced in complexity

as much as poss ib le, this one factor could still limi t the nunter of

responses. Aside from questionnaire complexi ty, there are two additional

areas considered as potential problems impacting response rates .

The first problem deals wi th the test group’s concern over their S

participation in the survey . Due to prior surveys and laboratory policy ,

the workers normally require management approval of the survey, the

questi onnaire , and their participati on. To anticipate this problem , a

cover letter was attached to the questi onnaire which was signed by the

commander of the l aboratory surveyed and which requested each respondent’s

fullest cooperation and support of this research.

The second problem involves the respondent ’s psychological feelings

about involvement. Oppenheim indicated that response rates tend to

increase when the survey group feels they are actually part of the re- S

search effort and have some contact wi th the researcher (Ref 33:76—80).

The questi onnaire identifi ed to each participant that they were welcome

to contact the researcher for any questions that might arise. In addi-

tion , all interested participants were promised a short summary of the

survey results.

To insure that the questi onnaire was received within the time frame

desired , a deadli ne was imposed on the response. Rather than indicate a

time frame for response , which would be interpreted differently depending

upon when the quest i onna i re was recei ved , a date was identified. The
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deadline allowed the participants four weeks to return the completed

questionn~ires. It was felt that this time er~~~cv
1 was org enough to

include most periods of worker absenteeism , including vacations .

Questionnaire Development

The questi onnaire that was eventually used in this survey was the

result of severa l i nterviews with laboratory managers and workers, a pre-

test of the questionnair e, numerous rev i ews , and severa l major revisions .

The first draft of the questionnaire consisted of the following sections :

statistical and demographic questions , ident i f icati on of reward des ir-
ability , measurement of the scientist ’s perception of how often the

superv isor rewa rds innova ti ve output , and a s imi lar measurement of how

often the organization rewards innovati ve output.

Further analysis and discussion wi th laboratory personnel resulted

in deletion of the section dealing wi th the organization and addition of

two more sections . Although the organization might ultimately control

the use and distribution of certain rewards, it was felt the supervisor S

is normally recognized as the initiator for most rewards, and it is at

the supervisor level that changes can best be imp l emented .

S 
The two sections added were worker identifi cation of output for a

two year period and questions concerning standards on rewards and the

distribution of rewards.

Finally, on 28 June, a draft quest ionna i re was comp leted and di stri-

buted to 21 scientists/engineers within a division of the AF Flight

Dynamics Laboratory (AFFDL). This small group was used as a pretest of

the questionna i res readibility and comprehensibility . Nine of the 21

questionnaires were returned and used in formulating the final question-

naire .

41 

5 S _ _ S~~~~ ____



GSM/SM/76D-36

Sample. Support for this research was provided by the AFFDL at

Wright-Patterson Air Force Base, Ohio. The laboratory management indi-

cated an i nterest in the subject of this research and offered their sup-

port. In addition , there was a sufficient number of scientists/engineers

within this laboratory to provide a good data base and a representative

sample of AF scientists/engineers (Ref 6:6-1 to 6-25).

The AFFDL administrative and personnel offices provided the neces-

sary information to identify the specific individuals to receive the

survey questionnaire . Of the approximately 1000 people working within

AFFDL , 482 were identifi ed as nonsupervisory R&D scientists or engineers .

Distribution. On 22 July 1976, 482 questionnaires were distributed

to the fi ve divisions wi thin AFFDL , excluding the group used for pretest

purposes . By 13 August 1976, the response rate was 39 percent and

leveling-off rapidl y. Approximately 10 percent of those received did not

meet the cri teria for analysis and were deleted .

On 16 August 1976, a follow-up letter was sent to 425 AFFDL S

scientists/engineers (see Appendix B). Whether the response rate in-

creased because of the follow-up letter or other factors is unknown , but

by 20 August 1976, the response rate had increased to 55 percent. By the

cut-off date, 3 September 1976, 62.8 percent of the questionnaires had

been returned .

Several of the returned questi onna i res were deleted from the survey

• analysis due to the respondents not meeting the nonsupervisory criteria

or because 50 percent or more of the questions in one or more sections

5
5 of the questionna i re were left unanswered . This latter cri teria was

decided upon by the researcher as the maximum level of missing data
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acceptable. These deletions resulted in 278 ~~pstionna i res (57.6 percent

of the survey sample) being include i in the fi’~ l datd a~a1v sis .

The 278 questionnaires included in the data anal ysis consisted of

226 questionnaires with no missing data and 52 questioi~na.res wi th some

S. missing data . The missing data was generally restricted to one section

of the questionnaire for any one respondent m d  provHed useful data in

S the analysis of the completed sections. The impact of the missing data

on the analysis was considered less critical than the impact of exc l uding
S all 52 of the questi onnaires from the data base. In additi on , i t was

hoped that the missing responses would provide some useful information

regarding possible trends in the responses to certain questions .

S Ques ti onna i re Struc ture

The final questionnaire consisted of six main sections plus two

cover letters and an introducti on (see Appendix C). Sections one, two,

three, f i ve , and six were similar to the pretest questionnaire and con-
S sis ted of the follow ing ques tion categor ies : stat i stical and demo-

graphic informati on , output/productivity , desirability of rewards,

perception of being rewarded and receiving specific rewards from the

supervisor for innovative output , and the awareness of organizati onal

S standards on rewards and the perceived fairness of the distribution of

rewards.

Section four was added after the pretest due to the possible import-

ance of informal reco gniti on as a rewar d and i ts effec t on producti v i ty

and job satisfaction. This section required the respondent to identi fy
S three types of informal recognition he fi nds desirable ,in decreasing

order of desirability . Si nce the section on desirability also inc l uded
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“informa l recognition ” as a reward and several specific rewards which

could be classified as informa l recognition , the individual ’s response to

this section serves as a reliability check on his responses to section

three.
S Measurement Scales. Severa l measurement techniques were used through-

out this questionnaire. The questions requiring measurement of the percep-

tion of being rewarded or receiving certain rewards for innovative output

were based on a nine point scale (1 to 9), for compatibility with Stahl ’s

research (Ref 40:226-229). The vari able “to what extent does the super-

visor reward innovative outpu t” was duplicated from Stahl’ s ques tionna ire

.5 in order to obtain the same measure before trying to determine which

rewards contributed to its rating .

The desirability of rewards variables were measured on a seven point

scale (1 to 7). Although the nine point scale normally provides a higher

S 
reliability , the scale used for these variables was descriptive rather

than numerical and the two additional ratings added too much complexity

and confusion to an already complex questionnaire. The seven point scale

was considered more reliable than a smaller scale and less confusing than

a larger scale .

Output was a quantitative measure only and did not require any spe-

cial measurement techniques , but a common time frame was required for

reporting output to allow comparability of the different respondents .

For this reason, each respondent was requested to identify his produc-

tivity over the past two years only. This time period was selected as a

compromise for purposes of measurability and accuracy (Ref 40:86-87).
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S. The three r~~~e1laneous variables deduin ’; ~~~th awareness of organi—

zati~ na1 standards ui rewards and tL- 4 urnec .5 ~f the ‘~i :al and informa l

S 
rewards distribution ~ere dichotomy questions ~nd rI.nt i red a simple yes

or no response.
S 

No measurement scheme was attached to th€~ ripen-ended question re-

garding identif ~cation of trree form of infc .’,r~. i re rçr~i t;c~.. Although

the question asked the respondent to ‘ist three desirable forms of

informa l recogniti on in descend i ng order of inrrirtanc e , a s~ightly dif-

ferent technique was used in the analysis of this question and will be

discussed in the section on analytic methods.

.5 Output/Productivity . As indicated in Table VI , the productivity

S of each respondent is determined by the identification of the quantity

of each output category over the past two years. Total output will be

a quantitative measure determined by summi ng all of the output cate-

gories for each respondent. All outputs are considered to have equa l

weighting before summing .

Originall y only one variabl e was to be used to represent output/
1 productivity , but some concer n arose over the p lacement of equal va lue

on each output category and the survey groups adherence to the two year
A 

reporting period for output. Due to these additional considerations ,

the output categories were also grouped to provide a reliability check

and a more meaningfu l anal ysis of productivity .

Table VI II lists the additi onal classifications of output for

?,alysis purposes .

i 
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Ta b le V III

Output/Productivity Categories

Variable
S Number Output Included

1. All of the Output identified in Table VI

2. Published Papers in Technica l or Professional Journals

3. Technical Reports

4. Technical Memorandums

5. Published papers , technica l reports, and technica l
memorandums

6. New or improved products , processes , and techniques ,
and patents or patent applications

7. Hardware/software specifications , test reports , test
plans , statements of work , requests for proposal ,
books, and manuscripts

8. Oral presentations to technica l or professiona l
audiences

Var iable Abbrev iations

Table IX lists the different sections identified in the questionnaire
A and their associated variables and variable abbreviations used for analy-

sis purposes.
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Tabl e IX

Vari able A r ~ .,iati~ r~

Variable
Category Varia b~ Tit leand

S Abbreviation

Statistical Control Variables

AGE Age
AGEGP Age according to ten year increment (20-2~, 30-39, e tc.)

S AGELV I Age according to fifteen year increments 20-35 , 36-50,
51-65)

S GRADE Civilian grade or military rank
MILCIV Military or Civilian Occupatior
SECYRS Years in section by one year increments up to five years
YRSSEC Actual years in the section
SUPIME Years the superv i sor in charge of the section in one

year i ncrements up to fi ve years
SUPYRS Actual years the supervisor in charge of the section

S EDCTN Level of Educa ti on
NTWRK Nature of Work (research, development , support , or other
NWRKA The number of working areas involved in
ASCEXP Actual years of scientific experience
FSCEXP Ac tual years of scientific experience while employed

by the federal government
Productivity

OUTPUT Sum of al l the output categories listed in Table VIS 

VAR1 Published papers in professional /technical journals
VAR 2 Technical Reports
VAR 3 Technica l Memorandums
VAR4 The sum of VAR1 , VAR 2, VAR 3
VAR 5 New or improved processes, products and techniques ,

S 
and pa tents or pa tent applications

A VAR6 Hardware/software specifications , test reports , test
p lans , statements of work , requests for proposal , books ,
manuscripts

VAR 7 Ora l presen tati ons to tehcn i cal or profess ional
audi ences

Desirability of Rewards

RWRD 1 Cas h
RWRD2 Salar y Increases

S RWRD 3 Spec ia l Ac ts and Serv i ces Awar ds
RWRD4 Qual ity Step Increases

.5 RWRD5 Recognition of Suggestions
RWRD6 Implementation of Suggestions
RWRD7 Outstanding Performance Repor ts
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Ta b le IX - con ti nued

Var ia b le
Category Variable Titleand

Abbreviation

S 
Desirability of Rewards (Cont’d)

RWRD8 Honorary Organ i za tional Awa rds
RWRD9 AFSC Awards for Scientific/Technical Achievement
RWRD1O AFSC Cer ti f i cates of Merit S

RWRD 11 Recogniti on/Awards for Inventions
RWRD1 2 Informal Recogniti on
RWRD13 Competent Superv i sor Evalua tion
RWRD 14 Honorary Indi v idual Awards
RWRD 15 Annual Intra-laboratory Awards
RWRD 16 Susta ined Super ior Performance
RWRD17 Project Related Travel
RWRD 18 Increased Promotion Opportunity
RWRD19 Letters of Appreciation/Comendation
RWRD2O Improved Work ing Env i ronment
RWRD21 Education Opportunitie s

S RWRD22 Increased Responsibility
RWRD 23 Say in Work Assignment
RWRD24 Say i n Project/Equipment Expendi tures
RWRD25 Opportunity to Write , Present, or Publi s h Technical

Papers
S RWRD26 Opportunity to do Independent Research

RW RD27 Oppor tunity to Teach or Lecture
S RWRD28 Participation in Professional Meetings

RWRD29 Official/Unofficial Compensation Time
RWRD3O Recognition from Professional Groups

S RWRD31 Awards from Professional Groups
RWRD32 Recogniti on from Peers
RWRD33 Good Annual Evalut ion

Percept ions
SUPRWRD The extent the Supervisor Rewards Innovative Output

The perception of receiving the following rewards for i nnovative
output:

PRWRD 1 Sustained Superior Performance
PRWRD2 Special Acts or Services
PRWRD3 Annua l Intra-laboratory Awards
PRWRD4 Individual Honorary Awards
PRWRD 5 Quali ty Step Increases

S PRWRD6 Honorary Organizati on Awards
PRWRD7 Outstanding Performance Reports
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Category Varia bl e Tit t~S and
Abbreviation

Perceptions (Cont’d)

PRWRD8 Letters of Appreciati on/Conwendatiriri
PRWRD9 Informa l Recogniti on
PRWRD 1O Competent Superv i sor Eval uati on
PRWRD1 1 Opportunity to Write , Publi sh , or Presen t Techn ical

Papers
PRWRD12 Opportunity to Participate in Professional Meetings
PRWRD13 Increased Say in Project/Equipment Expenditures
PRWRD 1 4 Increase d Promotion Opportunity
PRWRD 15 Increase d Projec t Rela ted Travel
PRWRD1 6 Increased Responsibility
PRWRD 17 Improved Wor ki ng Env i ronment
PRWRD18 Say in Work/Project Assignment

S PRWRD 19 Official/Unofficial Compensation Time
PRWRD2O Increased Educational Opportunity
PRWRD21 Opportunity to Teach, Instruct , or Lecture
PRWRD22 Opportunity to do Independent Research

S PRWRD23 AFSC Awa rds for Sc ienti fic/Technical Ac hi evement
S PRWRD24 AFSC Cert i f icates of Mer it
S PRWRD25 Good Annual Evaluat ion

Mi scellaneous
STNDS Awareness of Organ i za ti onal Standar ds or Pol i cy govern-

ing the requirements for and the application of rewards
FORM The Fairness of the Distribution of Formal Rewards
INFORM The Fa i rness of the Dis tribution of Informal Rewards

Analytic Methods

The objectives or problems being i nvestigated generally dictate the

types of analysis to be used for any research effort. In addition , the

researcher mus t be aware that actual results do not always coincide with

the anticipated results . This later occurrence requires that any assump-

tions or hypotheses made early in the research be verified by the actua l

survey data .
b

Several of the variables investigated in this research required very

little analysis and proposed no particular problems. but other variables
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.5’ were more complex in their relationships with other variables and requ ired

a more detailed analysis.

The following analytical techniques were identified for application to
S 

the survey data . In addition , most of the following techniques were avail-

S able in local computer systems through the Statistical Package for Social

Sciences (SPSS) (Ref 31).

Var iable Relationships. A general check of the linear relationships

between pairs of variables listed in Table IX was considered the first
S 

step in the analysis process. For those variables which are approximated

~‘y a norma l distribution , Pearson Product-Moment Correlations will be

calc ila ted using the appropriate SPSS routine .

If groups of variables do not follow the distribution assumption

necessar y to calcula te Pearson correlat ions , nonparametr i c techn iques

within SPSS will be used to calculate variable correlations. Statistical

Package for Social Sciences allows calculation of either the Kendall or

Spearman Correlation Coefficients . For purposes of this research, if

nonparametric correlation techniques are required , both the Kendall and

Spearman correlation coefficients will be calculated and the correlation

technique which provides the lesser significant correlations (more con-

servative) will be selected for determining variable relationships.

Once the correlation coefficients between variables have been ex-

amined , further investigation of the specific questionnaire categories

will be undertaken. Additional i nvestigation involves the analysis of

relationshi ps between dependent or criterion variables and independent

or predictor variables. The output variable s and the “extent supervisors

reward innovative output” variable were identified as criterion vari-

ab les for analys i s purposes.
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Calculat ion of a correlation coefficient onl y identifies the degree

of linear relationship between two v~rL,bles a’~d does not identify th e

cause of that relationship (Ref 23:222). It is also possible that a low

correlat ion between two ~ariables can mislead one into thinking no rela-

S tionship exists between the two variables , when ~ curvilinear relationship

may sti ll exist (Ref 23:219). Curvilinear relat ion.shi2s c~n be extremely

complex and difficult to interpret and will no be analyzed in this re-

search.

Regression of Predictor Variables. Once the degree of linear cor-

relation has been determined between variables , an investigation will be

made of the variance displayed by the criterion variables. It is hoped

through regression analysis, specific predictor variables can be identi-

fi ed that expla i n mos t of the cr iter ion var iab les var iance . There are

several regression techniques available , but a technique was required

that wou ld take into accoun t any par tial correlat ions that mig ht ex i st

between the independent variables .

Stepw i se regress ion us i ng forwar d i nclus ion of var ia b les i nto the

regression equation and backward checking to delete included variables

which no longer meet the preestablished criteria for inclusion , was S

selected as the most appropriate regression method for this analysis.

Stepwise regression will be used on the productivity variables and “the

extent superv i sors reward innovative output” (SUPRWRD) variable. The

predictor variabl es to be analyzed in the regression analysis will include

the 25 perceptions of receiving specific rewards plus seven of the major

demographic variables .

Canonical Analysis of Productivity . Regression techniques only

allow analysis of the dependent or productivity variables one at a time

51
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and do not allow treatment of the output as a group of possibly inter-

related variables for simultaneous analysis against the predictor vari-

ables. Canonica l analysis allows the determination of the linear rela-

thionship between two sets of varialbes and will be applied to the

analysis of the productivity variables (Ref 31 :517).

Al though SPSS has a program for canonical analysis , the variable

loa di ngs on the canon ical var iates , the root values , and the canonical

var iates level of significance are not provided by the SPSS routi ne.

Therefore , the canon i cal program ident if ied in the FORTRAN Programing

for the Behav i oral Sc iences by Vel dman w i ll be used for thi s analys i s

(Ref 43) .

Reduction of Variables: Factor Analysis. Many of the reward

var iables identified in the questionnaire may have strong correlations

with each other. It may be possible to reduce this list of rewards into

a smalle r group of different rewards and still retain most of the informa-

tion contained in the origina l variables (Ref 14:4—9). Factor analytical

techniques allow such a determination and will be applied to both sets

of reward variables used in this surve~.

There are two decisions to be made when utilizing factor analysis.

The method of factor analysis and the method of axis rotation to apply to

the initial factors must be identified .

There are several factor analytica l methods available to the re-

searcher. The SPSS manual identifies five factor analytical methods while

Comrey li sts several d ifferen t techn iques (Ref 31 :478-482 and Ref 14).

Principle factori ng withou t i teration was selected as the factor analytical

technique for this research because of its frequency of use In this type 
S
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of research and the recommendation of the wr i ters of the SPSS Manual to

those individuals who are unfamiliar ~ith facv’- ~‘nalysi~ methods fRef

31 :480).

The VARIMA X orthogonal method of rotation was also selected because

of its frequency of use and the same recommendations by the authors of

the SPSS Manual.

Frequencies and Statistics. Means , standard deviations , frequency

of responses , and the nunber of valid data responses will be identified

for each variable, where appropriate , using the statistical routines

available in SPSS. The three variables dealing with awareness of

standards and fa i rness of rewa rds di strib ution w i ll be reported acc ord-

ing to response frequency and relation to other vari ables only.

Rankiflg!. Two areas will involve ranking of variables . The area

on reward desirability will be ranked according to the mean desi rability

score before factor analysis.

A ranki ng w ill also be performed on the i nformal rewards id entifi ed

by the survey group in the one open-ended question asked . The types of

Informal recognition identi fied by the respondents will be listed accord-

ing to a special weighting assigned to each response. The weighting

factors decided upon by this researcher are three for first place , two S

for second place and one for thi rd p lace . The total sco re and ranki ng

for each type of informal recognition will then be determi ned by the

position in which the type of recognition is identified and its associ- S

ated weighting summed for all of the individual responses .

This method of weighting assumes an equal increment of difference

between each of the three l evels of importance~ and any three consecutive
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numbers could have served as weighting factors. It is intended only as a

means of identifying the relative frequency and level of desirability of

the differeint types of informa l recognition mentioned by the respondents.

Content Analysis. The types of informa l recognition identified by

the survey respondents wi ll be categorized according to the theme of the

res ponse . For example , a pat-on-the-back by the supervisor , verbal

appreciation by the supervisor , an d a supervisor thank you for a job well

done could all be classified as supervisor recognition of a good job. — 
—

This type of classification will be performed on the types of informa l

recognition prior to the ranking and weighting of the responses . The

resul ts of this content analysis should make the results more meaningful.
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IV . Resul ts and Discussi1n

Outli ne of Analys i s S

Due to the large amount of analysis performed on the questionnaire

data , the results of this analysis will be presented in a format tha t

al lows , as much as possible , the logi cal flow from the ana lys i s of one

area to related areas. For thi s reason , the follow i ng outli ne w i ll serve

as a guide to the analysis results presented in this chapter:

A. Introduc tion
Deleted Variables
Statistical Characteristics of the Respondents

B. Fairness of Rewards and Awareness of Standards
Correla ti ons w i th Other Var iab les

C. Desirability of Rewards S
Correlat ions w ith Demographi c Var iab les
Correla tions Between Des i rabi lity Var iab les S

Factor Analysis of Des i rabi lity Varia b les

0. Informal Recognition
Des i red forms of Informa l Recogniti on

E. Percepti ons of Rewards
Correlations with Demographic Variables
Correla tions with Desira bi lity Var iab les
Factor Ana lysis of Perception Variables

F. Extent Supervisor Rewards Innovative Output (SUPRWRD)
Correla ti ons with Perce pt ions and Demographi cs
Regress ion Anal ys i s

G. Produc ti v i ty
Correla ti ons Between Output Var iab les
Correlat ions w i th Demographi cs
Correla tions wi th Perception Variables
Canon ical Analysis of Productivity

Introduct ion

A preliminary analysis of the returned questionnaires resulted in

severa l var iables being deleted from further analysis. In addition , it
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was determi ned that the productivity vari ables were approximated more

by an exponential than a normal distribution . As a result of this

latter discovery , nonparametric Spearman and Kenda ll Correlation

Coefficients were calculated for the productivity variables. The

Spearman Rank Order Correlations were more conservative than the Kendall

Correlations, and for this reason, the Spearman Correlations were used

in the analysis of productivity relationships.

Deleted Variables. Two demographic and two productivity variables

were deleted from the analysis. The two demographi c var i ab les , “nature

.5 
of work ” ( NTWRK) and “number of working areas ” (NW R KA), were deleted

because of the unexpected variety of responses and the questionable

validity associated with these two variables.

Two productivity variables were a lso deleted because of the ques-

• tionable validity of a number of the responses . The var iab le “oral

presentations to technical /professional audi ences ” (VAR7) appeared to be

interpreted differently by many cf the respondents than was originally

intended by the researcher. The actual number of such presentations

reported by some of the respondents was inordinately high for a two yea r

reporting period.

This apparently inflated productivity value could have been caused

S by either the respondents reporting output for time periods greater than
S the two year period stipulated in the questionnaire , or the erroneous

inclusion of any form of briefing or presentation as part of this output.

The former problem was taken into consideration during the initial

analysis of the questionnaires through a reliability check. A maximum

of ten technical reports or 20 technical memorandums was considered a 
S
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reasonable or at least possio le quantity of output for a two year period .

Respondents that exceeded these quan lty values were deleted from any

further analysis.

The latter problem could •o t  be as easily identified or related to

specific respondents . There were several questionnaires trat passed

the reliability check but stil l reflected as many as 50 ‘ora 1 presenta-

tions ” over a two year period. Therefore, “oral presentations ” were

S 
considered an unreliable measure of worker productivity and deleted from

the analysis.

Deletion of “ora l presentations ” (VAR7) required the deletion of

the corresponding overal l productivity variable OUTPUT since its value

included VAR7 . It was decided that a new tota l output variable (sum of

VAR 1 through VAR6) was not necessar y .
S Demographic Statist ics. Tables X and XI identify the genera l
S characteristics of the scientists surveyed.

Table X

Statistica l Characteristics of the Respondents (N=278)

Variable Standard
A Abbrev ia t ions ’ Mean Dev i a tion Range

• AGE 36.2 Years 9.1 Years 22 to 69 Years
ASCEXP 11.5 Years 7.5 Years 0 to 36 Years
FSCEXP 9.9 Years 6.8 Years 1 to 29 Years
YRSSEC 5.8 Years 5.2 Years 0 to 25 Years
SUPYRS 4.8 Year s 4.6 Years 0 to 20 Years
CONMON 18.6 Percent 23.4 Percent 0 to 100 Percen

‘See Table IX for explanation of abbreviations
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Table XI

Test Group Characteristics

Variable 
S 

Number of
Abbreviation ’ Subcategory Respondents

MILCIV Military 66
Civi l ian 212

GRADE CS 6, 7, 8, or 2d Lt 13
CS 9, 10 , or 1st Lt 25
GS 11 21
GS 12 or Captain 105
CS 13 or Major 99
CS 14 or Lt Colonel 15

AGELVL Less than 35 years of age 140
35 to 50 years of age 112
More than 50 years of age 26

AGEGP Less than 30 years of age 75
30 to 39 years of age 112
40 to 49 years of age 63
50 to 59 years of age 23
More than 59 years of age 5

EDCTN BS Degree 41
B S +  90
MS Degree 61
M S +  57
Ph.D. 29

‘See Table IX for explanation of abbreviations

Fairness of Rewards and Awareness of Standards

The responses to the three dichotomous variables included in the

questionnaire are presented in Table XI I. The three variables are: “are

you aware of organizationa l standards governing the requirements for and

the application of rewards?” (STNDS), “is the distrff’.ition of formal

rewards fair?” (FORM), and “is the distribution of informal rewards fair?”

(INFORM).
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Tasle X I I

Frequency of Responses to i~wareness 3f Standar~s andFai rness. o~ ~~~~~ t)i~.t~ ~~~

Responses (tota~ nuniber ’o .erall percentage)
Var iable —V.

S 
Abbreviation Yes No No Response

STNDS 71 /25.5% 206 / 74 .1%

FORM 89/32 % 162/58.3% 27 / 9 .7Z

INFORM 121 /43.5% 132/47 .5% 2~ ’9 ~

At first glance , the number of missing responses to the two percep- S

tions on the fairness of rewards distribution seems surprising , but most
.5 

of these missing responses were associated with individuals tha t had S

worked for the R&D laboratory for less than one year. As indicated by

severa l of the respondents , they did not feel they had been in the organi-

zation long enough to form an opinion on the fairness of rewards distribu-

tion regardless of whether the rewards were clas sified as formal o~ S

informal.

It is also apparent from the responses to the questionnaire , that

S the survey group does not feel that rewards distribution is fair , a l t h o u g h

informal rewards are fel t to be distributed more fairly than forma l

rewards.

Although almost 100 percent of the respondents answered the question

S on the awareness of orga ni za tional standards govern i ng the use of rewar d s ,

only 25 percent of the respondents ind i cated any awareness of, or familiar—

S 
ity with such organizationa l standards. This lack of awareness could S

be due to a number of organizational problems but is most l ikely due to S
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either poor communications between management and the worker about exist-

ing standards or the actual absence of any standards within the labora-

tory environment. In either case, documented standards govern ing reward

achievement should be established by each laboratory , should be communi-

cated directly to the working level scientist/engineer , and , equally

important , rewards for achievement should be applied consistently by

managers in accordance with the established standards.

Correlations With Other Variables. Table X III lists the significant

.5 Pearson Correlation Coefficients between the three dichotomous variable s

and the other variables investiga ted in this research effort.

The consistently signifi cant correlations between the dichotomous
S 

variables and the perception variables is not too surprising. The nega-

tive coefficients indicate that the more the scientist/engineer perceives

he will be rewarded by his supervisor (SUPRWRD) or receive specific

rewards for innovative performance (PRWRD), the more likely he will feel

the distribution of rewards is fair (INFORM and FORM ) and the more likely

he is aware of organizationa l standards/policy governing rewards (STNDS).

The five perceived rewards which have the strongest correlations

wi th the perceived fai rness of rewards distribution are directly related

to the organization ’ s or superv i sor ’s ability to recognize good perform-

ance. These fi ve rewards are : Susta i ned Superior Performance Awards

(PRWRD1), letters of appreciation/commendation (PRWRD8), competent

superv i sor evalua ti ons (PRWRD 1 O) , Outstanding Performance Reports (PRWRD7),

and increased promotion opportunity (PRWRO14).

Summary. The Respondents generally perceived that the distribution

of rewards/awards is unfair , and they are general ~y unaware of organi-

zational standards or policy governing the achievement or appl i cation of

rewards/awards.
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lable X II I

Correlations With 0 ~r~tornv V ,’~~a~1pt

________ L55o r l e l a n(r Coc i f i c ie n .’ L~~J.._

V a r i a b l e  Dichot ofly V~,riab 1e~
;

Abbreviations ’ STNDS ~~~~ FORi. INFORM

RWRD5 — .112
RWRD7 .i~~RWRD9 .114
RWRD3O .l l~PRWRD1 - .209 _ 391’ - 3 73
P R W RD2 - .135 - .208
PRWRD3 - .115 - .266 - .163
PRWRD4 - .188 - .288 - .21 1
PRW R D 5 - .140 - .243 - .188

S S PRWRD6 - .210 - .290 
J 

- .252
PRWRD7 - .312 — .374 - .329
PRWRD8 - .238 - .374 - .350
PRWRD9 - .232 - .282 - .383
PRWRD 1O - .186 - .344 - .328

S PRWRD 11 - .137 - .261 — .201
PRWRD12 - .161 - .309 - .248
PRWRD 13 - .172 - .218 - .239
PRWR D1 4 - .252 - .392 - .311

S PRWR DI5 - .176 - .198 - .192
S PRWRD 16 - .225 - .253 - .242
S PRWRD 17 - .204 - .288 - .205

PRW RD18 - .169 - .269 - .238
PRWRD 19 - .208 - .148
PRWRD2O - .167 — .255 - .216
PRWRD21 — .154 - .275 — .250
PRWRD22 - .166 - .247
PRWRD23 - .194 - .362 - .264
PRWRD24 - .190 - .311 - .227
PRWR D25 - .174 - .279 - .280
SUPWRD - .274 - .369 - .365
MILCIV — .134 — .179
AGE - .131
CONMO N - .105
ASCEXP - .133

S VAR3 . .112
VAR6 - - .109
FORM .155 .540

.137

‘See Table IX for exp lanation of Abbreviations .
2For p ~ .05 , r ~ .099 and f o rp s  .01 , r ~ .139.
The variables associated wi th reward desirability (RWR D) and the

Di chotomy va ri ab les were revers e coded so a low rati no indicates a
hi gher desirabil ity , a grea ter awareness of organizat irrla ’ stanlards ,
and a stronger feeling that the rewards distribution is fair.
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The wor ker ’s perception of receiving specific rewards is signifi-

cantly related to both his perception of whether the supervisor ever

rewards i nnovative performance and his perception of the fai rness of

rewards distribution.

Perhaps the most important information provided by this section of

a n a l y s i s  is  the identification of five rewards which are significantly

related to the worker ’s perception of the fai rness of rewards distribu-

tion. I t  is not necessarily the number of the rewards, but the actua l

content of the rewards that is most significant.

The five rewards (PRWRD1 , PRWRD7 , PRWRD8, PRWRD 1 O , and PRWRD14)

.5 
involve both formal and informal methods of recognizing good performance,

but in genera l , they are the types of rewards directly related to the

supervisor and the laboratory organization. Although two of the rewards,

PRWRD 1 nad PRWRD 7, are formal awards wi th some restrictions on their

a p p l i c a t i o n , they are among the least constrained of the formal rewards /

awards available to AF scientists/eng i neers. The other three rewards

involve the ability and integrity of the supervisor and higher levels of

laboratory management to recognize achievement and are only restricted by

local or informal policy in their application (PRWRD8 , PRWRD 1O , and

PRWRD 14).

The general feel i ng of the respondents on the fa i rness of rewa rds

distribution indicates that improvements could be made to the existing

la boratory incentives program. Traces of the problems mentioned in
S Chapter I I  in implementing an effec ti ve incentives program appear

S
. 

throughout the returned questionnaires. These negative attitudes towards

the existing use of rewards can ultimately impact worker satisfaction and
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producti.ity as identified .5iy v i n~~~nt ~Ref 44:4~.-47). The problems that

are inoicated are: emphasis on the wrong ty~~
; ‘~i rewa~’as , too infre-

quent application of rewards for outrtandi iC ;9rtor l- iancc , application of
S rewards to the wrong individuals , and a lack c.f v isi b le policies govern-

.5 

ing rewards requirements.

Desirability of Rewards

Initial analysis of the desirability of speci ic rewards consisted

of calculating the mean scores for each reward and then rank ordering the

33 rewards by this mean score. Table XIV lists the 33 rewards in rank

S order according to decreasing mean desirability. It should be noted that

the lower the score , the more desi rable the reward .

The data provided in Table XIV indicates that recognition of per-

formance by increased promotion opportunity , competent superv isor eval ua-

tions , and salary increases are the three most desirabl e rewards. This

result agrees somewha t with the findings of Rosen (Ref 38:41 -42), and

Vincent (Ref 44:46), on the importance of salary to the scientist and

engi neer . These resul ts also support the contention that a strong rela-

tionship exists between what an individua l desires an what he feels is

important. This strong desire for job and financial s~curity also sup-

ports Kugel ’s identication of salary and vertical mobility as important

factors for job stability (Ref 25).

Table XIV also indicates that the intrinsic or job related factors ,

such as a voice i n work ass ig nment, are not as des i ra b le as several of

the more material or extrinsic rewards like salary , evaluations , and

promotions. It is possible tha t the intrinsic rewards are being satis-

fied , or at least emphasized , more than the extrinsic rewards. This is
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Table X IV
S 

Ranking of Rewards Accord ing to Desirability

________ Statistics _________
Responses 1% __________

S 
Standard llesir- Indif- thideslr-

.5 Rank Variable ’ Mean Deviat ion able ferent able
1 RWRD18 1.35 .81 97.8 1.1 1. 1
2 RWRD13 1.48 .89 95.7 2.5 1.8
3 RWRD2 1.64 .97 94.9 3.2 1.9
4 RWRD7 1.69 .98 94.2 4.4 1.5
5 RWRD23 1.69 .94 94.2 4.3 1.5
6 RWRD33 1.72 1.02 92.8 6.5 .7
7 RWRD4 1.83 1.11 89.9 8.3 1.5
8 RWRD22 1.88 .96 92.8 5.8 1.5
9 RWRD32 1.91 1.03 92.8 6.1 1.1

10 RWRD24 2.03 1.05 89.2 9.7 1.2
11 RWRD16 2.05 1.14 87.9 10.3 1.8

.5 12 RWRD21 2.10 .99 89.9 9.7 .4
13 RWRD6 2.12 1.15 85.9 12.6 1.5
14 RWRD1 2.15 1.14 89.2 8.3 2.5
15 RWRD25 2.19 1.17 84.2 11.5 4.4
16 RWRD9 2.23 1.12 83.7 14.9 1.5
17 RWRD2O 2.23 1.07 87.8 11.2 1.2
18 RWRD26 2.29 1.14 82.4 14.7 2 .9
19 RWRD 11 2.34 1.09 82.2 16.7 1.1
20 RWRD28 2.42 1.11 82.2 15.1 2.6
21 RWRD5 2 .42 1.17 83.3 15.1 1.4
22 RWRD 19 2.46 1.18 86.7 9.4 3.9
23 RWRD3O 2.48 1.08 80.9 17.0 2.2
24 RWRD3 1 2.54 1.14 78.4 19.1 2 .5
25 RWRD3 2.65 1.16 76.3 20.5 2.6
26 RWRD 1O 2.70 1.29 73.6 21 .7 4.7
27 RWRD 12 2.77 1.45 73.4 18.3 8.3
28 RWRD 14 2.78 1.24 71.8 22.3 5.7
29 RWRD29 2.91 1.26 67.6 25.2 6.0
30 RWRD15 2.93 1.25 65.9 27.7 6.0
31 RWRD 17 2.99 1.54 66.4 2 1.2 12.4
32 RWRO27 3.01 1.34 63.3 25.2 11.6
33 RWRD8 3.16 1.32 60.8 31.3 8.0

‘See Table I X for expl ana tion of abbrev i ati ons
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not unrea~ ist ic cons i dering toe ,t~ trictions p’aced on the application of

many of cne extrinsic awards/rewarc w~trii n the :iv il servi ce.

The results also indicate tha t tr~e hyg~~ni c f~ct~ s or dissatisfiers

identified by Herzberg are to som e degree m~ r-e de~irab1e or recdiving

much less satisfaction than many of the motivator factc.rs (Ref 21:53-56).

As previously identified , three of the four most desirec~ rewards

in Table XIV could be considered extrinsic rewards . Pelz a.i Andrews

identified extrinsic rewards as being unreliab ’e for motivating acnieve-

ment (Ref 34:139), yet it would seem that some degree of motivation would

be achieved in providing the rewards most desired by the respondents .

This result could indicate that extrinsic rewards are not being applied

S consistently or in sufficient quantities for exceptional achievement as

recommended by Pelz .

Unfortunately, except for the reward “competent superv isor evalua-

tions ” the four most desired rewards are those that are most constrained

by AF and Civil Service regulations and policy .

Table XIV also provides some valuable information on the rewards that

are the least desired by the respondents . These rewards should either

receive less emphas i s because of the ir 1~w desirability , or they should

receive more emphasis in order to educate the worker as to their value

and possible impact on more desired ar’ ts such as salary and position.

The leas t des i red rewar ds i nclu de: mos t of the forma l awar ds , in-

formal recognition as a general category, compensat i on time, and job rela-

ted travel . When evaluated against the policies and requirements for

promo ti ons and salary increases , the low desirability for forma l awards

t is somewhat surprising . Althou gh promotions and salary are highly
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desired , the formal awards contribute significantly to their attainment

through the mer it promotion system and yet themselves are not highly

desired (Ref 11).

This indicates one of two possibilities , ei ther the worker is not

aware of the impact of formal awards on his position status, or regard-

less of the wor kers knowledge about awar ds , the laborator i es are not

providing the awards/rewards consistently or in sufficient quantity .

Although Table X IV shows a definite distinction between the desir-

ability of the 33 rewards by the test group, it shoul d be noted that the

actual percentage of respondents that identif led a reward as being unde-
S 

sirable did not increase significantly wi th the increase in rank order.

On the contrary, the percentage of indifference or no opinion responses

increased significantly with an increase in rank order.

Correlations Between Desirability and Demographics. Table XV identi-

fies the significant correlations between the 33 rewards and seven demo-

graphic variables.

Qua l ity Step Increases (RWRD4) showed the most consistent relation-

ship with the demographic variables . Not too surprisingly, civilian

scientists/engineers found Quality Step Increases more desirable than S

t he i r mi litary coworkers who do not rece ive such rewards. Als o , as an
employee progresses in position , age, and experience he finds Quality

Step Increases more desirable. This latter association is somewhat S

S 

surprising since the importance of salary is generally associated with 
S

the younger workers who have not yet achieved their monetary or security

goals. It appears that salary increases are also important to the older

AF scientists/engineers and may be more desi rable than many of the other S
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Table X~
Desirability and Demo~~V d p n i c  ~~~~~~~~~~

—— ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~

Correlati .n Coeffi ients 2 
(~ 

S

V a r i a b l e  _____ ______ Demographic_Va riat.les
Abbreviation ’ AGE GRADE MILCIV 1 ASCEXP ~~,S~55_ XP ~~~~S55 5 S J Y . . S

__________ ____ _____ ______ 
— .5-—-- ~ - _~~~_S.____

RWRD1 .120 .106
RWRD2 .i3 6 I
RWRD3 .180 .147
RWRD4 .107 .102 .447 .206 .184 .109
RWRD5 - .165
RWRD6 - .178 I
RWRD7 - . 206

RWRD8 - .221 - .122
RWRD 11 - .106
RWRD 12 .118 .141 .138
RWRD13 .176 .164 .14 1 .135
RWRD 16 .248 .174 .176
RWRD I7 - .112
RWRD 19 .122
RWRD22 .106
RWRD25 - .187
RWRD26 - .111
RWRD27 - .195 - .118 - .099
RWRD28 .123
RWRD29 .102
RWRD3 O - .141 - .135
RWRD3 1 - .116 - .132
RWRD32 .121
RWRD33 - .247 __________

‘See Table IX for explanation of abbreviations
2For p ~ .05 , r � .099 , p ~ .01 , r ? .139 ; signs have been reversed
since desirabi lities (RWRD) were inverse coded , positive correla-
tion means as the demographic variable increases the desirability
increases.
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factors associated wi th status and security . This desi re does not appear

to decline with increased age or position.

In addition to Quality Step Increases , “competent superv i sor evalua-

tions ” and “letters of appreciation/commendation ” showed a significant
S 

relationahip between desirability and age. This would indicate that

there exists an increasing des ire for both recognition of job performance

and financial security as the worker increases in age.

In genera l, civ ilian scientists/engineers are more interested in the

monetary rewards than the military scientist/engineer . T hi s i s not too

S surprising, since salary for the military employee is more constrained

by federal regul ati on than c i v i lian salar ies , also , many of the monetary

S rewards just do not apply to military personnel .

On the other hand , salary increases for the military employee are

S directly related to promotions , except for longevity increases which are

automatic , and promotions are directly related to good evaluations and

S annual ratings. Table XV indicates that the military respondents were

significantly more desirous of good evaluations and recognition (RWRD33,

RWRD31 , RWRD3O, and RWRD7) than their civilian counterparts .

Correlation Between Desirability Variables. Many of the 33 reward

varia.)les identified in the questionna i re were not independent,and the

ana lys i s of the Pearson Correlat ions between these rewards identif ied

numerous inter-correlations. This large number of correlations was not

unexpected and it did help to verify the internal consistency of the

questionnaire. Appendix E provides the Pearson Product-Moment Correla-

tion Matrix for the 33 rewards. S

Factor Analysis of Desirability Variables. As indicated by the

Pearson Correlat ion Matr ix i n Appendi x E , many of the rewards were
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significantly interrelated . A factor analysis ~f the 33 rewards resulted

in ei:ht .,~w factors being i dentif iee ~~th ~~~‘~~~~~~‘ ~~es ~~~~~~~ than one.

Very little variance is explained by factors with e~q’~’..’aLe ~ less

than one (Ref 43:147). Table XVI provides a summary U C the factor

analysis.

The data included inlable XVI were goierued by thre’: riteri ofl;

factor loadings had to be .4 or greater, the loadings for each factor

would be listed in descending order, and only those va-iibles that

coul d somehow be reasonably related to each other were to be included in

the summary. A suggested title for each factor is also included .

S Appendix F provides a complete listing of the factor analysis in-
S 

clu ding comunality values and eigenvalues for each variable and factor.

Ta b le XVI

Desirability Variables Factor Analysis ’

Fac tor 1 Factor 2 Factor 3 Fac tor 4
Recognition of Increased Recognition
Performance Involvement Monetary from Peers and
With Formal In Work Rewards Professional

Awards Management Groups S

RWRD1O(.793) RWRD24(.750) RWRD2(.87O) RWRD3O(.739)
RWRD9 (.787) RWRD23(.735) RWRD1(.799) RWRD31 (.7l5)

RWRD15(.786) RWRD22(.7Ol ) RWRD4(.79l) RWRD32(.559)
.5 RWRD 14(.783) RWRD 18(. 6O8)

RWRD8 (.667) RWRD2I (.53l)

RWRD3 (.645) RWRD2O(.5l9) S

RWRD7 ( .474)
S 

RWRD16(.466)

RWRD31 (.466)
RWRD I 1(.427)
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Table XV I - continued

Factor 5 Factor 6 Factor 7 Factor 8
Autonomy and Recognition Info rmal Evalua tion of
Interaction and Imple - Recognition Perfo rmance
with others mentation of of perform-

.5 Suggestions ance

RWRD28( .755) RWRD5(.838) RWRD12(.728) RWRD33(.739)

RWRD27(.749) RWRD6( .831) RWRD19( .650) RWRD13(.495)
RWRD25(.709) RWRD32(.458)

RWRD26(.636) RWRD17(.442)
RWRD17(.539)

‘See Table IX for explanation of abbreviations

When these factors are related to the overall desirability of rewards
S 

identified in Table XIV , it can be seen that factors 2, 3, and 8 consist

of the most hi ghly desired rewards while factor 1 consists of a large

number of the less desirable formal awards. Using the new factors to

identify rewards that should be emphasized , factor analys i s techniques

indicate that monetary rewards, increased opportunity to participate in

job management , and recognizing achievements through competent management

evaluation are the three areas which the respondents identify as being

the most des i rable .
S Summary. Analysis of the desirability of 33 specific rewards to AF

scientists/engineers indicates certain rewards such as promotion oppor-

tunity , salary , and competent evaluatio n of performance are more desirable

than many other rewards , including formal awards and i nformal recogni t ion.

S When the responses to the desirability of the 33 rewards is factor

anal yzed , a significant grouping of the rewards is identified that is

consistent with the rank ordering of the individual rewards identi fied In
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Table XIV . The factor analysis indicated the respondents generally

categoriz~d rewards according to whe.:’er they were forma t awards ,

monetary, involved supervisor evaluation of efforts. ir~vo lved interac-

.5 tion with others , or were related to management of the job.

Comparing the factor analysis results with the rank order of desir-
S ability identified severa l rewards which could be consiaered exceptions

to the generally l ower desirability for’ formal awards . For example ,

Outstanding Performance Reports (RWRD7), wh i ch are definitely formal
S awards, as indicated correctly by the factor analysis , are signif icantly

S related to the superv isor ’s recogniti on of worker performance , are highly

S desirable , and are strong inputs to the merit promotion . The respondents

did recognize this dual role of the Outstanding Performance Report as it

was ranked fourth in Table XIV according to desirability .

Informal Recognition

The reward variable “informa l recognition ” (RWRD 12) was ranked
- 

twenty-seventh out of 33 rewards according to desirability . Although

“ informa l recogni t i on” was not rated as highly desirable in comparison

wi th the other 33 rewa rds, 73.4 percent of the respondents fel t i nformal

recognition was desirable to some degree while only 8.3 percent felt it

was undes i rab le.

The term “informal recognition ” was not defined in the questionnaire

in order to leave its interpretation totally up to the respondent. T here

were two reasons for this lack of clarification in the survey. First of

S a l l , it would serve as a val idity check against severa l of the other

rewards investigated that were considered to be specifi c types of informal

recognition , such as “voice in work assignment” and “increased

71

~‘ 4  •~~~ ‘~~ ‘ r ’ ’ ’  ~~~~~~~ .~ V .5 5 .5 V’ .5 V ~. 5 

S .55~~~~~~ 55 .55—5— 55— 5 ‘--5-— ~~~~~~~ ‘~‘ S - 5 5 . -5~~~~~~~~ .5 
~~~~~~~~~ S 5 5  .5.5 S5- -



S 
- ---—5 —-5 . 5- 5 -  — — S 5 - - 5 -~~~ S- 

~~~~~~~~~~—S

• GSM/SM/760-36

responsibility .” Secondly, regardless of the indi vidual ’ s interpreta .ion

of informa l recognition ” it would provide genera l indicator of the
S desirability of this overall reward category .

In addition , the open -ended question concerning specific identifica-

tion of desirable categories of informal recognition to the respondent,

would serve as an indicato~ of the respondent ’ s interpretation of “inform-

al recognition ” and , regardless of the level of desirability , would indi-

cate which categories are most related to “informa l recognition ” by the
5 

AF scientist/eng i neer.
S 

Although “informa l recognition ” in general was not ranked very high

in desirability , several of the specific forms of informa l recognition ,

such as “competent supervisor evaluation ” (RWRD 13) , “increased responsi-

bility ” (RWRD22), “voice in work assignment ” ( RWR D2 3) , “recognition by

pe,~rs ” (RWRD32), and “say in equipment/proje :t expenditures ” (RWR024),
S were included in the ten most desirable rewards listed in Table XIV.

On the other hand , such rewards as “opportunity to teach , instruct ,

or lecture” ( RWRD27), “jo b related travel” (RWRD 17), and “compensation

- 
time ” (RWRD29) were ranked low in desirability and yet could also be

classified as forms of informal recognition .

S There are severa l possible causes for the low desirability of the

general category of “informal recognition ” as compared to the higher de-

S sirability for severa l of the specific rewards associated wi th informa l

.5 recognition. First of all, the res pondents may have app lied some unusual

interpretations to “informa l recognition ,” but the significant correla—
S tions between “informal recognition ” as a reward and the desi rability of

other rewards l isted in Table XV II  tend to refute this possibility .
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Secondly, the respondents may have rer oqni:ed additional forms of

informa l ;ecogni~ ion that were not i’~~- V i f j c .~ ~~r. ~~
‘-~~~ ‘3~ ‘~~,,,ard varidbles

investigated . These additional fnrTt c ~ 4’ informa l recognition and their

associated desirability to the respondent co~.ld have been reflected in a

lower desirability for the general category of “informa l reco~niti on .”

Finally, it is possible that those forms cf infonna .,
~~f ~~~~~~~~~~

which were least desirable were related the strongest to the general cate-

gory of “informa l recognition ” by the respondents . This latter possibil-

ity, in addition to the consideration of forms of informal recognition

not identified in the survey , appears to be the most plausible explana-

tion of the low desirability of “informal recognition ” and is the

S explanation most supported by the correlations in Table XVI I.

Table XVII

Correlations Between “Informal Recogniti on” as a
Reward and the Desirabili ty of Other Rewards

Reward ’ Correla ti on 2 (r)

Letters of appreciati on/coninendation (RWRD19) .461
Peer recognition (RWRD32) .364
Special Acts and Services Awards (RWRD3) .341
AFSC Certificates of Merit (RWRD1O) .292
Annual Intra-laboratory Awards (RWRD15) .285
Individual Honorary Awards (RWRD8) .267
Recognition of Suggestions (RWRD5) .260
Organizationa l Honorary Awards (RWRD8) .260
Competent Supervisor Evaluation (RWRD13) .252
Job Related Travel (RWRD17) .247

S AFSC Awards for Scientific/Tec hnical Achievement (RWRD9) .220

.5
; Vo ice in Work Assi gnment (RWRD 23) .2 18
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Table XV II - continued

Reward ’ Correlation 2 (r)

Sustained Superior Performance Awards (RWRD16) .213

S 

Recognition of Inventions (RWRD 11) .204

Voice in Project/Equipment Expenditures (RWRD24) .180
Implementation of Suggestions (RWRD6) .175

Recognition by Professional Groups/Societies (RWRD3O ) .158
Awards from Professiona l Groups/Societies (RWRD31) .142

Educational Opportunities (RWRD21) .142
Participation in Professional Meetings (RWRD28) .139
Outstanding Performance Reports (RWRD7) .104

‘Listed in descending order of significance2For p ~ .05, r ~ .099 and for p ~ .01 , r ~ .139

Table XV identifi ed the significant correlations between “informa l

recognition ” (RWRD12) and the demographic variables. In general , the

longer the scientist/engineer has been working for the government , the

longer he has worked in his present section , and the higher his position ,

the more desirable informa l recognition becomes. S

Types of Informa l Recognition Desired . The one open-ended question

in the questionnaire requested identification of the three most desi rable

forms of informa l recognition to the respondent. Out of 278 completed

questionnaires , only 160 respondents completed the open-ended question.

Of those 160 responses to this questi on , numerous class ifi ca ti ons of

informal recognition were identified . Table XVI II lists the classifica-

ti ons most frequentl y i dentified and thei r level of desirability .

Table XVIII indicates that verbal and written recognition of achieve- S

ment from a variety of sources are by far the most frequently identified

and desirable forms of informa l recognition. It chould also be noted that

74
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Frequency of
Identi fication

Level of_Desirabilit y Weighted
Informal Recognition 1st 2nd 3rd

Category Choice Choice Choice Score ’

Verbal Recognition of 95 4t~ 26
Achievement by Management

-Directly from Immediate 66 18 12 246
Supervisor
-Directly from Higher 19 15 13 100

Management Levels
-Indirectly to Higher 10 13 1 57

Levels of Management,
Peers, or Coworkers

Compliments/Acceptance by 19 16 8
Peers and Coworkers
Achievements Documented i.e. 8 6 4
Letters of Appreciation or
Notices in Publi ca ti ons

• Verbal/Wri tten Recognition 5 7 7
from Users , societies, or
other agenc i es
Increased Responsibility , 7 10 8 49
Authority or Independence
Consul ted as ex pert, requests 11 10 4
for advice , organi5 tion repre-
sentative in area of expertise
Management Awareness of Ab il - 5 2
ities and Interest in Acti vities

S Treated as a Professional with 2 4 14
Opinions requested , respected ,

• and acted upon
Vo i ce in Job Ass ig nment, funds 1 1 4 9
alloca ti on , and project decisions
See ing Persona l Work used , 2 2 8
Ci ted, or Recognized by Others
Allowe d to Gi ve Oral Presenta- 2 3 7
ti ons to Higher Management
Levels

‘Weighted scores based on the sum of the products of the frequency
of identification and the weighting factors for each level of
desirability . Weig htirv~ factors are : 3 for 1st choice , 2 for
2nd choice , and 1 for ~r1 choice.
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informa l recognition is most frequently associated with the scientist ’s/

engineer ’s immediate supervisor , although such recognition from other

l evels of management is also desirable. This tends to confirm
S 

Goninersall’s contention that informal, as wel l as forma l, recognition

of achievement can be an effective motivationa l technique (Ref 18:48).

Perception of Rewards

Twenty-five of the 33 rewards associated with desirability were con-

sidered to be initiated or otherwise related to the scientist ’ s engineer ’s

imediate supervisor. Each respondent was requested to provide his per-

ception of the supervisor providing each of the 25 rewards for i nnovative

output based on a nine point scale ranging from NEVER to ALWAYS (see

revised questionnaire in Appendix C). Table XIX lists the mean percep-

tion scores, in descending order of magnitude , for the 25 rewards.

Table XIX indicates that, in general , the rewards perceptions con-

taining the most missing responses were also the rewards perceived as

being the least likely to be provided by the supervisor for innovative

performance. The two major excepti ons were “letters of appreciation!

commendation ” (PRWRD8) and “increased promotion oiportunity ” (PRWRD14)

which , although not having many missing responses , were still perceived

as being unlikely rewards for innovative performance .

S In addition , nine of the 1 1 rewards perce i ved as the leas t likely

to be provided for innovative performance could be classified as formal S

awards that not only require supervisor action , but usually require

severa l levels of mana gement approva l before be i ng awarded. Not too
L surprisingly, these awards are also the mos t restfrcted rewards con— S

cerning frequency of application .
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Ta bl e X IX

Percepticr.t of ~~~~ ~~~~~~~~ ~

_____________ 
Statistics 

___________________

r,equencyi
Percentage of

Mi ss i ng Mean Standard Res ponses W hi ch
Variables ’ Responses Score Deviation Answered NEVER

PRWRD1 1 3 6.63 2.22 8/2.9 %
PRWRD25 4 6.37 2.28 13/4.7 %

S 
PRWRD2O 4 6.10 2.06 9/3.2 %

• PRWRD16 0 5.99 2.09 10/3.6 %
PRWRD18 0 5.85 2.21 12/4.3 %
PRWRD1 O 0 5.74 2.32 20/7.2 %

S 

PRWRD13 3 5.72 2.33 16/5.8 %
PRWRD12 2 5.70 2.42 17/6.1 %

.5 PRWRD9 2 5.51 2.49 21/7.6 %
PRWRD19 3 5.07 2.55 39/14 %
PRWRD 1 5 6 5.05 2.16 17/6. 1 %
PRWRD21 6 4.95 2.34 30/10.8%
PRWRD22 3 4.68 2.38 31/11.2%
PRWRD 17 3 4.66 2.14 29/10.4%
PRWRD7 11 4.61 2.59 46/16.5%
PRWRD14 4 4.31 2.46 44/15.8%
PRWRD1 8 4.12 2.41 57/20.5%
PRWRD8 3 3.73 2.38 73/26.3%

I PRWRD5 11 3.49 2.46 83/29.9%
PRWRD3 9 3.42 2.36 83/29.9%
PRWRD23 10 3.36 2.20 78/28.1%
PRWRD4 9 3.24 2.37 99/35.6%
PRWRD6 16 3.20 ‘ 2.24 92/33.1%
PRWRD24 10 3.04 2.08 87/31 .3%

S 

PRWRD2 10 2.98 2.11 98/35.3%

‘See Table IX for explanation of abbreviations
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a

On the other hand , the 14 rewards most likely to be provided for

innovative performance in Table X IX do not require forma l labora tory

management approval , in general. They can be applied as frequently as the

persona l policy of the supervisor and the organizational policy will

allow and are not necessarily restricted by AF regulations.

Correla tions Between Perceptions and Deinographics. Table XX identi-

fies the significant correlations between the perception of rewards

var i ab les and seven demogra phi c var iab les .

The reward identified as the most desirable in Table XIV , “ increased

promotion opportunity ” (RWRD4) , is also the reward whose perception of

being provided as a result of innovative performance is most consistently

rela ted to the demographic var iab les , as in dicated in Table XX .

According to the correlation coefficients in Table XX , the reward

des i red the mos t by the respondents , “increased promotion opportunity ,”

has a higher perception of being provided for innovative performance by

those wor kers who are ol der, have the greater sc ient ifi c exper ience, are

higher in position , have been in the sec tion longer , or whose supervisor

has been in charge of the section for a longer period of time .

This same relationship exists for several of the other formal awards/

rewards , but not so consistently.

Correla tion Between Perception and Desirability . The relationship

between the res pondent ’s desi rability for each reward and the perception

he will receive that reward for innovative performance was determined by

calculating the Pearson correlations for each pair of desirability and

5 5 
perce pti on measurements for the same reward var iable . Tab le Xxi l ists

these pa i red correlations .
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Ta ble XX

Correlations Between Reward Perce ’tions and Demogranhic Variables
__________ - ~~~~~~~~~~~~ ~~~~~~~~~~~~~ - - -  ..L .~~ — —

Correla tion Coefficien!~~~~~
_____ ______ 0 mo~rap h~ç Var i 4~1es _______ _________

Abbreviation ’ AGE GRADE L IV YRSSEC SUF~ RS &~1~ ~~CEXP

PRWRD 1 .122

PRWRD2 -.153 — .141

PRWRD4 -.244 -.181 -.134 -.122 -.142

PRWRD5 -.100 -.202 -.108 -.127 - .148

PRWRD7 — .296 -.135 — .170 -.112 - .12 0

PRWRD8 -.132 -.160 -.198 -.148 -.191

PRWRD9 -.105 -.110

PRWRD12 -.145 -.136 -.194 -.128 -.1 14

PRWRD1 3 -.123

PRWRD 14 -.184 -.182 -.174 -.149 -.140 -.233 -.218

PRWRD1 5 -.111 -.215 -.110 -.105

PRWRD21 .160 - .138

PRWRD22 .109 .154 .111

PRWRD24 -.177 -.136 -.109 5

PRWRD25 -.104 — .123 — .133

‘See Table IX for explanation of abbreviations
2For p ~ .05, r ~ .099; for p ~ .01, r ? .139
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a Ta b le XX I

Correlation Between Perception and Desi rability

Correlat ion
Rewa rd Coeff i c ient’ (r)

Annual Intra-la boratory Awards .205
S 

AFSC Awards for Scientific/Technical Achievement .172

Opportunity to do independent research .163
Susta i ned Superior Performance Awards .158

AFSC Certificates of Meri t .156

Increased Educational Opportunity .153

Voice in Equi pment/Project Expenditures .153

Voice in Wor k Assignment .139
Honorary Organizational Awards .138

.5 

Official/Unofficial Compensation Time .137
S Outstan di ng Performance Reports .120

Opportunity to teach, lec ture, or instruct .113

Opportunity to write , present, or publish
technical papers .105

Opportunity to attend meetings of professiona l
groups/societies .088

increased p romot ion opportunity - .078
Informa l recogni tion .062
Letters of appreciation /commendation .050
Special Acts and Services Awards .050
Qual ity Step Increases -.046
Indi v idual Honorary Awar ds .037
Good Annual Ratings .034
Increased Responsibility .029
Competent Supervisor Evaluation .019
Improved Work ing Env i ronment .016
Increased Job Related Travel - .010

‘For p ~ .05, r ~ .099; for p ~ .01 , r ~ .139: positive correla-tion indicates a rela ti onsh ip between i ncrease d percept ion and S
increased desirability .
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The first 13 rewards listed in Table XXI e~hibit a significant cor-

rela tic’n between the individual’ s per.:rotior. Qf rrr~ iy , r ,~ the rewa rd for

i nnovative performance and the rewards desirabi )ity . Unfortunately, only

three of these rewards wi th significant correlations are among the ten

most desirable rewards listed in Table XIV. The three rewards ar€ “Ou t-

standing Performance Reports,” “vo ice i n work ass ig nment ,’ and ‘ vo i ce

in project/equipment expenditures ,” and are ranked fourth, fifth and

six th respectively, according to their desirabi 1it~.

An additional compar i son can be made between the rank order of

rewards according to their desirability , as ident i fied in Ta b le X IV , and

the mean perception of receiving the same rewaros, as identified in

Ta b le XIX .

Of the ten mos t des i red rewa rds , only f ive are also i ncluded in the

ten rewards perceived as being most likely to be received for innovative

performance. Those f i ve rewards are “vo ice in work ass ig nment,” “compe-

tent supervisor evalua ti on,” “increased responsibility ,” “voice in pro-

ject/equipment expenditures ,” and “good annual rati ng .”

One surpri s ing resul t of this analys i s was the low mean perce ption

of receiving a promotion as a direct result of innovative performance . 
.5

Promotion opportunity , particularly wi th the civil service meri t promo-

tion system, can be greatly enhanced i n a number of ways , particularly

through good ratings , competent superv i sor evaluat ions , and numerous

formal awards.

Formal awards were generally not perceived as rewards likely to be S

provided for innovative performance. This could have been due to the S

limi tations placed on the application of many formal awards and alsc the

amount of paperwork and management effort required to get ‘orma l awards

approved .
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On the other hand , the scientists /engineers surveyed indicated a

higher perception of receiving good ratings and competent supervisor

evaluations than many of the other rewards. Since these rewards are

highly related to promotion opportunity , the most desirable reward , it

is somewhat surprising that the perception of “increased promotion

opportunity ” as a reward was not higher.

One possible explanation for this result is a lack of awareness by

the respondents of the impact of good ratings and competent evaluations

on the merit promotion. It is also possible that ind ividuals that have

formal awar ds , good ratings , and competent evaluations by their super—

S 
visors are not being promoted.

Factor Analysis of Reward Perceptions. Factor analy tic techniques

applied to the 25 rewards associated with being provided by the respon-

dent’s supervisor resulted in three new factors being identified .

Table XX II provides a summary of the factor analysis. The complete

anal ys i s , i ncludi ng communal ity values and eig envalues , is provided in

Appendix G. The same criteria for including factor variables in Table

XVI is used for the data in Table XXII .

In comparing the factor analysis of the desirabili ty variables in

Table XVI with the results in Table XX II , the groupings of rewards are

extremely consistent for the two ana lyses. Factorl in Table XXI I con-

sists of 11 variables , ten of which have substantial loadings or’ Factor2

and Factor5 in Table XVI. These rewards are related to work management,

worker autonomy , and interaction with others .
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Tab le XX II S

Summary of Percept ion V,v—~ables Factor Analys is
Fac torl Fac torZ F~~tor3

Informal Rewards Rewards Asco-
Associated wi th Forma l d ated with
the Job/Work Awards Promotions and

Evaluations

PRWRD21(.755) PRWRD24(.789) PRWRD1O ( . 14~)
PRWRD2O(.731) PRWRD4 (.780) PRWRD9 ~.7OS)
PRWRD22(.699) PRWRO2 (.777) PRWRD7 (.696)

PRWRD11 (.696) PRWRD23(.770) PRWRD?5(.683)
S PRWRD12(.695) PRWRD6 (.749) PRWRD14t.628)

PRWRD1 3( .666) PRWRD3 (.734)
PRWRD18(.653) PRWRD5 (.606)

PRWRD I5(.642) PRWRD1 (.587)

PRWRD16(.605) PRWRD8 (.566)
PRWRD1 7( .510)

PRWRD19( .502)

‘See Tab le IX for explana tion of var iab les ; perception var iab les
in descending order of factor loadings identified in parenthesis.

Factor2 in Table XXII consists of nine formal types of awards , seven

of which are also included in Factorl of Table XVI . The two exceptions

being “Quality Step Increases” and “letters of appreciation/commendation ”

which are more associated with salary and informa l recognition than formal

awards , according to the rewards desirability factor analysis.

Fac tor3 in Table XXI I cons i sts of five rewards , two of which make up

Factor8 in Table XVI and relate to evaluation of worker performance. The

other three rewards includ ed in Factor3 of Table XXII are dispersed to

three factors in Table XV I .

Summary. Several rewards indicated by the respondents as being very
S 

desi rable , such as salary increases and promotions, are not perceived as
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being very likely to be provid ec as rew~r~s f~r innovative performance.

In addition , none of the 25 rewards investigated for the worker ’s per-

ception of receiving such rewards for innovative performance were identi-

S fied as being provided often ~ score of 7, 8, or 9 on the nine point

scale) according to the mean scores for all of the respondents.

A comparison of the rank order of rewards according to their desir-

ability and perception was difficult to interpret into meaningful results

due to the different measurement techniques and measu rement sca les used
.5 in each case. One genera l comparison could be made from this analysis.

Although none of the perceptions had a high statistical mean score,
S 

severa l of the rewards that were identified as more likely to be pro-

vided f or innovative performance than other rewards were also identified

as highly desirable. In particular , good annual rati ngs , competent super-

v i sor evalua ti ons , opportunity to do i ndependent research, a say in work

assignments , and a voice in project/equipment expenditures were included

.5 among the ten most desirable rewards (Table XIV) and the ten rewards most

likely to be provided as a reward for i nnovative performance (Table Xix).

The Extent Supervisors Reward Innovative Output (SUPRWRD)

The frequency of responses to this variable (SUPRWRD), based on a

nine point scale , was the most evenl y distributed of all the variables

investigated . Table XX III prov ides a summary of the responses to this

variable.

These results can be compared to the mean SUPRWRD va l ue of 5.1 with

a 1.34 standard deviation calculated by Stahl (Ref 40).
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~~ ing Frequeri’’ Percen t of
Le’~ & 

- 
Responses

S Never 1 18 6.5%

2 27

3 33 1i .~~
4 15

5 44 ~~~~ Ss~~5S

6 42

7 5~.

8 32
S 

- Always 9 13

Mean Score = 5.23
S Standard Deviation = 2.26

SUPRWRD Correla tions With Perceptions and Demographics. Table XXIV

I 

S identifies the Pearson Correlations between the SUPRWRD variable and the

perceptions of receiving specific rewards plus the demographic variables .

S Table XXIV indicates that there were no significant relationships

S between the extent supervisors reward innovative output and the demographic

make up of the respondents , except that the civilian scientist/engineer

generally had a lower perception than his military counterpart of the

S supervisor rewarding innovative output.

• On th~ other hand , the perception of the supervisor rewarding i nnova-

tive output is significantly related to the respondent’s perception of

- 

receiving specific rewards for innovative performance. This result was

expected since the specific rewards identified in the survey as part of

the perce ption measurement were cons id ered a brea kdown of the overa ll

SUPRW RD variable.
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Table XXIV

SUPRWRD Correlations

Variable 1 Correlation Variable Correlatlo
Coefficient (r)2 Coefficlen

PRWRD 1 .648 PRWRO17 .491
PRWRD2 .461 PRWRDJ 8 .510

PRWRD3 .491 PRWRD19 .331
PRWRD4 .518 PRWRD2O .363

PRWRD5 .480 PRWRD21 .350
PRWRD6 .402 PRWRD22 .384
PRWRD7 .656 PRWRD23 .531
PRWRD8 .552 PRWRD24 .380

PRWRD9 .719 PRWRD25 .607

PRWRD1O .746 AGE .010
PRWRD11 .488 GRADE .058
PRWRD1 2 .482 MILCIV — .112
PRWRD13 .498 YRSSEC .008
PRWRD14 .591 SUPYRS -.072
PRWRD15 .379 ASCEXP -.011
PRWRD16 .488 FSCEXP .030

‘See table IX for explanation of abbreviations
2For p ~ .05, r ~ .099 and for p ~ .01, r ~ .139

The most signifi cant correlations are with the rewards “competer

supervisor evaluations ” (PRWRO1O), “informal recognition ” (PRWRD9),

“Outstanding Performance Reports” (PRWRD7), “Sustained Superior Perfi

ance Awards” (PRWRD1), and “good annua l ratings” (PRWRD25). It shou

be noted that except for “informal recogni tion ” all of the rewards

have a direct bearing on a worker ’s promotional potential , which was

the factor considered to be the most desirable reward as Indicated b

respondents. In addition , PRWRD7, PRWRD1O , and PRWRD25 were among t

ten most desired rewards.

86

~~~~P~r ~~~~~~~~~~~~~~~ ~~ ~~~~~~~~ 
...—

~~
-. • “I. 

~. .



GSM/SM/76D-36

The least significant correlations are wi th the rewards “compensa-

tion time” (PRWRD19), “opportunity to t.’ach, ir~ truct. or lecture ”

(PRWRD21 ), “educational opportunities” (PRWRD2O) , “job related travel”

(PRWRD15), “AFSC certificates of merit” (PRWRD24), and “Independent

research” (PRWRD22). All of these rewards except PRWRD24 could be con-

sidered informa l methods of recognition and make up the majority of

factorl in Table XXII.

Table XXIV indicates that there is a significant relationship be—

tween the respondent’s perception of tne supervisor rewarding innovative

output and receiving any one of the 25 specific rewards. This tends to

confirm the assumption used in constructing the questionnaire that most

rewards are associated with the supervisor rather than with the organi-

zation or other management levels.

Unfortunately, since all of the reward perceptions are strongly

correlated with the SUPRWRD variable, It is not possible from this

analysis alone to identify those rewards which contribute the most to the

explanation of the SUPRWRD perception. Therefore, a regression of

SUPRWRD with the variables identif led in Table XXIV was necessary in

order to identify which predictor variables explain the most variance in

SUPRWRD.

Regression of SUPRWRD. Table XXV contains a suninary of the regres-

sion analysis of SUPRWRD.

Nine predictor variables were entered and remained in the regression

equation that contributed significantly to the variance of the criterion

variable, SUPRWRD. The five predictor variables which contributed most

L to the variance of SUPRWRD were the perception variables “competent

supervisor evaluations ” (PRWRD1O), “Sustained Superior Performance Awards”
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(PRWRD 1), “informal recogni tion” (PRWRD9), “Outstanding Performance

Reports” (PRWRD7), and “good annual ratings” (PRWRD25).

Table XXV

Regression Analysis of SUPRWRD

Var iab le ’
and Sign Change in
of Beta Multi ple Mu l tiple
Coefficient R2 R2 Significance

PRWRD1O + .557 .557 <.0001

PRWRD 1 + .646 .089 <.0001
PRWRD9 + .679 .033 <.0001
PRWRD7 + .696 .01 7 <.0001
PRWRD25 + .705 .009 .008

PRWRD3 + .711 .006 .022
FSCEXP + .719 .008 .013
PRWRD24 - .724 .005 .046
PRWRD 14 + .730 .006 .016

1Variables listed according to the step entered into the regres-
sion equation . See Table IX for explanation of abbreviations.

Those five rewards that explain most of the variance for SUPRWRD in-

volve both formal and i nforma l supervisor evaluations of performance, and

three of the rewards , PRWRD1O , PRWRD7 , and PRWRD25, are highly desired by

the scientists/engineers surveyed.

Except for the limitations associated with the application of Out-

standing Performance Reports and Sustained Superior Performance Reports,

there is very l i ttle restriction on the supervisor’s use of severa l of

the rewards which are both highly desired by the surveyed sclentists/

engineers and contributed significantly to the workers perception of

being rewarded for innovative performance.
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Productivity

The analysis of productivity for ?~ sciei~~~t~./engineers was based

on six categories of output. Table IX identifies those six categories

wi th the exception of “oral presentations” (VAR7) and the overall pro-

ductivity measure OUTPUT which were deleted from analysis for reasons

already discussed. Table XXV I identifies the statistical data for the

six output categories. Seventeen of the 278 respondents did not identify

their output, so Table XXVI is based on 261 responses.

Table XXVI

Productivity Statistics

Maximum Frequency/Percent-
Standard Individual age of Responses

Variable ’ Ilean Dev iation Output with no Output

VAR1 .747 1.335 8 162/58.3%
VAR2 .716 1.238 10 157/56.5%
VAR3 1.061 1.9 20 130/46.8%
VAR4 2.517 2.908 22 62/22.3%
VAR5 1.490 2.751 22 143/51.4%
VAR6 5.330 5.337 32 37/13.3%

1See Table IX for explanation of abbreviations

Correlations Between Output Varia bles. Table XXVII identifies the

Spearman Rank Order Correlations between the six output categories.

Since VAR4 consists of the sum of the outputs associated wi th VAR 1,

VAR2, and VAR3, the significant correlations of these variables with
VAR4 is not surprising.

I
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Table XXVII

Correlations Between Outputs’

VAR1 VAR2 VAR3 VAR4 VAR5 VAR6

VAR1 1.000 .224* .003 .592* -.022 .058
VAR2 1.000 .092 .598* .072 .180*
VAR3 1.000 .601* .038 .386
VAR4 1.000 .043 .184*
VAR5 1.000 .262*
VAR6 1.000

‘See Table IX for explanation of abbreviations
*p < 0 l

Table XXVII also indicates that significant correlations exist be-

tween the publ i cation of technical papers and the writing of technical

reports, the wri ting of technical reports and output associated with con-

tract monitoring , and new or improved products, processes, techniques, or

inventions and the output associated with contract monitoring.

Correlations Between Productivity and Demographics. Table XXVII!

i lentifies the Spearman Correlations between the six output categories

and seven demographic variables .

Table XXV III identifies a significant negative correlation between

the number of years the superv isor has been in charge of the respondent’s

section and the production of technical reports and the publ ication of

technical papers. Whether this information indicates that the amount of

supervisor time can inhibit these two types of output requires further

investigation. It is very likely that those respondents who are asso-

ciated wi th these patterns work In areas involved In a high turnover of

supervisory personnel.
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Table XXVIII

Productivity Correlations with Demographic Variables

Demograph ic 
________ ________ 

Outpu t Variables 1 
________ ________

Variables’ VAR] VAR2 VAR3 VAR4 VAR5 VAR6

CONMON .051 .032 -.083 -.003 . 019 . 346~
AGE .044 •)]7* -.062 .017 .044 .115*
GRADE .119* .114* -.019 .082 .113* .058
MILCIV — .025 .079 .163** _ .ll2* .031 .128*

YRSSEC -.034 .045 -.033 -.005 .058 .075

SUPYRS _ .215** _ .l27* .039 _ .l29* - .011 .012
ASCEXP .066 .108* - .008 .075 .061 .139*
FSCEXP .020 .089 -.004 .050 .084 .130*
EDCTN .288** .l9O~~ .037 .290** -.053 .060

*p < 0 5
**p < O 1
‘See Table IX for explanation of variables .

Not too surprising, a significant correlation exists between the

amount of time spent in contract monitoring (CONMON) and the outputs as-

sociated with contract monitoring (VAR6). It should be noted tha t although

VAR6 also incl uded books and manuscripts , the small number of these two

types of output reported indicated they had very little impact on VAR6.

j Only one respondent identified a book as an output , and only 16 respondents

identified two or less manuscripts as outputs.

Correlations Between Productivity and Perceptions. Tabl e XXIX lists

the Spearman Correlation between the productivity variables and the per-

ceptions of rewards variables.

It is difficult to make any meaningful interpretation of the data
presented In Table XX IX due to the numerous signifi~~nt correlations and

91

~~~~~~~~~~~~ II’2~1~~~IV V T 1 I~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~

‘ 

_ _ _  _ _ _ _



• 

GSWSMP6~~36 
-
~

the difficulty in identifying any pattern associated productivity and

perception variables correlations.

Table XXIX

Productiv ity Correlations with Perception Variables

Spearman Correlat ion Coefficients~~Perception I 
________ 

Output Var iables* ________ ________

Variables* VAR1 VAR2 VAR3 VAR4 VAR5 VAR6
SUPRWRD .118 - .016 - .072 - .018 - .053 - .076
PRWRD1 .035 - .040 - .157 - .113 - .093 - .061
PRWRD2 .044 -.075 -.132 -.121 -.072 -.053
PRWRD3 .120 .069 -.060 .032 - .190 -.160
PRWRD4 .083 -.045 -.218 -.125 -.084 - .047
PRWRD5 - .082 - .014 - .12 7 - .147 .017 -.050
PRWRD6 - .013 .028 -.173 -.140 -.148 - .078
PRWRD7 .035 - .070 - .134 - .138 .017 .017
PRWRD8 .067 .004 - .057 - .011 - .015 .041
PRWRD9 .114 - .029 - .045 .002 - .010 .001
PRWRD1O .084 - .039 - .076 - .039 -.101 -.080
PRWRD 1 1 .274 .100 - .016 .162 - .059 -.085
PRWRD 12 .191 - .020 - .145 — .020 -.095 - .039
PRWRD 13 .162 - .053 - .092 - .016 - .092 .038
PRWRD 14 .O, 9 -.028 -.138 -.104 -.067 - .043
PRWRD1 5 .083 - .103 - .123 -.086 - .108 .088
PRWRD 16 .095 - .089 - .113 - .069 - .022 -.036
PRWRD1 7 - .040 - .016 - .104 - .128 - .018 - .036
PRW RD18 .077 - .033 - .070 - .033 - .040 - .040
PRWRD1 9 - .049 .019 - .102 - .129 - .016 -.130
PRWRO2O - .056 - .049 - .176 - .109 - .047 -.049
PRWRO2 1 .185 .024 -.054 .050 - .066 - .090
PRWRD2 2 .140 .050 - .093 .037 - .092 - .128
PRWRD23 .165 .036 - .184 - .012 -.120 - .056
PRWRD24 .054 - .029 - .170 -.098 - .140 - .100
PRWRD25 - .004 - .149 - .054 - .112 - . 068 -.061

* See Table IX for explanation of abbreviations
** for o � .05. r ~ .114 and for p 

~ .01. r ~ .145
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Table XXIX is an analysis of each of the output categories as they

relate, independent of each other, to a group of independent or predictor

variables . As indicated in Table XXVII , there Is a significant correla-

tion between several of these output categories, and an analysis is re-

quired that takes this i nto consideration. For this reason, a canonical

analysis of output categories was performed. This allowed treatment of

the six output variables as one set of dependent variables and determin-

ing their relationship, as a group, wi th the predictor variables , as a

group.

Canonical Analysis. Six canonical dimensions were identified as a

result of applying canonical analysis to the two sets of variables .

Table XXX lists the statistical data on the six canonical dimensions.

Table XXX

Statistical Data on Canonical Dimensions

Canonical Root Chi . Degrees of
Variate Value* Square Freedom Probability

1 .326 81.2 39 .0003
2 .292 70.9 37 .0011
3 .268 64.0 35 .0027
4 .165 3?.] 33 .2880
5 .170 38.2 31 .1784
6 .124 27.2 29 .5589

*Root value = R 2 , i.e., the amount of shared variance between the two
canonical variate sets.

Analysis of the data in Table XXX identifies the first three canonical

roots as having the largest amount of shared variance and the highest

I
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statistical significance , whereas the other three roots decrease rapidly

both In statistical significance and the amount of Increased variance

explained.
p Table XXXI provides a suninary of the three significant canonical

dimensions and the loadings associated with the two sets of variables.

Table XXXI

Canonical Loadings (N = 261)2

Survey Canonical Canonical Canonical
Variables ’ Dimension 1 Dimension 2 Dimension 3

Criteria

VAR1 .8303 .2045 .4400

VAR2 .4922 -.2321 .1686

VAR3 .3149 .3489 — .1586

VAR4 .8078 .2292 .2237

VAR5 -.3166 .5919 .2724

VAR6 -.1967 .6706 .6014

Predictor

AGE .0405 - .0088 .0712

GRADE .2007 .1174 .1694

MILCIV .0497 .1573 .2247

EDCTN .5109 .0318 .1557

CONMON - .2804 .2732 .2267 ¶
AFSCEXP .1124 .0465 .1551

FSCEXP .3053 .0306 .0307
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Table XXXI - continued

Survey 
— 

Canonical Canonical Canonical
Varia bles’ Dimension 1 Oimeri~~on 2 Dimension 3

PRWRD1 .0152 -.1440 - .1228

PRWRD2 .1044 - .1276 - .2416

PRWRD3 .3534 - .3461 -.3435

PRWRD4 .0872 - .1084 - .1718

PRWRD5 - .1075 - .1198 - .3139

PRWRD6 .0305 -.4356 -.2522

PRWRD7 - .0386 .0740 - .1282

PRWRD8 .1453 -.0039 - .0912

PRWRD9 .1495 .1145 -.0070

PRWRD1 O .1025 - .1208 -.0601

PRWRD1I .4058 - .0137 - .0375

PRWRD1 2 .2344 -.0318 .1347

PRWRD13 .1124 .0554 .1286

PRWRD14 -.0296 -.2040 -.3517

PRWRD1 5 .0490 .0815 .0100

PRWRD16 -.0200 -.1076 -.1693

V 
PRWRD1 7 - .1152 - .0634 - .1658

PRWRD18 .1069 - .1162 - .0524

PRWRD1 9 -.1466 -.3688 -.2360

PRWRD2O .0792 - .1064 .0298

PRWRD21 .2933 - .1266 — .0446

PRWRD22 .3402 - .2085 - .2300

PRW RD23 .3202 — .1464 -.1324I
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Table XXXI - continued

Surve” Canonical Canonical Canonical
______________ 

Dimension 1 Dimension 2 Dimension 3

PRWRD24 .1408 - .2885 - .3637

PRWRD25 .1336 - .0400 - .2826
-• YRSSEC - .2851 .0354 .0350

SIJPYRS - .2831 .0712 .0795

‘See Table IX for explanation of abbreviations2See reference 3] for an explanation of canonical loadings

Using canonical loadings wi th an absolute value of .3 or greater as

the criteria for considering a loading significant , Table XXXI indicates

there are several substantial relationships between the output variables

and the perception variables .

For canonical dimension 1 , the set on the criterion side consists of

four variables with substantial positive loadings . These output variables

are associated with technical and professional writing . The predictor set

includes five variables with substantial positive loadings. These five

variables represent education , independent research, the opportunity to

write , present , or publish technical papers, AFSC Awards for Scientific/

Technical Achievement, and annual intra-laboratory awards.

For canonical dimension 2, the criterion set has three output van-

ables wi th substantial canonical loadings: technical memorandums, new

or improved products, processes, techniques or patents, and output associ-

ated wit h less critical forms of output which would not be expected to

receive heavy emphasis in a strictly R&D environment.

I
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On the predictor side of canonical dimension 2, three perception vari-

ables exhibit substantial negative canL~ ica1 loadings. These variables are

organization awards for innovative performance, annual intra-laboratory

awards , and official/unofficial compensation time .

Comparison of the two variabl e sets of canonical dImension 2 indi-

cates that the three forms of rewards identified are negatively associated

with the more trivial forms of output in the R&D environment , while the

major rewards for innovative performance are not associated with these

less important forms of productivity.

For canonical dimens on 3, only two criterion vari ables have substan-

tial canonica l loadings: published technical papers and output associated
V 

with contract monitoring. The predictor set consists of four variables

with substantial negative loadings : Quality Step Increases , AFSC Certifi-

cates of Merit, annual intra-laboratory awards , and increased promotion

opportunity . This set consists of two of the more highly desired rewards.

This set could be identified as formal recogniti on/awards for performance

that are not associated with the publishing of technical papers and con-

tract monitoring output .

Only one reward is substantially loaded on all three canonical dimen-

sions: annual intra-laboratory awards . It is positively associated with

technical reports and publication of professional papers , but it is nega-

tively associated with productivity resulting from contract monitoring

work . This latter result should not be too surprising since a scientist/

engineer devoting a great deal of time to contract monitoring is not

generally involved in creative and innovative tasks , and it is creative

and innovative output which generally receives the top recognition in the

R&D environment.
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Unfortunately, the data in Table XXV I indicates that a large portion

of the l aboratory work force is i nvolved in contract monitoring . Therefore,

rewards should be emphasized for individuals involved in this type of work

as well as the scientist doing research work only.

Sunvnary. Contract monitori ng was the category of productivity that

more respondents associated with than any other types of output. Only

13.3 percent of the respondents indicated they had no output associated

with contract monitoring .

Surprisingly, only one significant correlation was identified between

technical report writi ng and the perception of receiving rewards for

V innovati ve performance. The mere technical reports the respondent pro-

duced , the l ower was his perception of being rewarded with a good annual

rating .

Unfortunately, the survey did not attempt to determi ne the relative

V 
importance of the different forms of output to the supervisor and labora-

tory organization. For this reason it is not possible to identify speci-

fi cally which areas of recognition should continue as they are , should be

increas~d, or should recei ve less emphasis in order to improve or even

increas.~ productivi ty , but the information provided in this section does

allow identifi cation of which rewards are significantly related to the

various forms of output.

It is apparent that there are certain types of output that management

places more emphasis on or attaches more importance to. Thi s is substan—

tiated by the types and frequency of rewards associated wi th the various

forms of output. There are many more negative correlati ons between reward

perceptions and contract monitoring work than exist between reward
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perceptions and ~u_lication of p~~e~~ or wr it ir,~j ~f technical reports.

When Cole encountered this type of re1~~ions~- i’ , re recogni~~d that under

normal circumstances , only a small percentage of output in ~ny organiza-

tion is actually recognized and rewarded (Ref 13:370-376). This tends to

agree with the results of this research in that the perceptions of being
V rewarded for quantity of output alone are not very high.

Cole found a high correlation between quality and quantity of output,

but he recognized that quality was more likely to be rewarded than quantity

(Ref 13:372-375). This relationship could partially explain why contract

monitoring work, which made the largest contribution to the quantity of

output , does not appear to be the most rewarded output. Perhaps management

is indicating a negati ve relationship between contract monitoring work and

quality in terms of achievement worthy of rewards.

If the perceptions of receivi ng rewards is any indication of the rela-

tive frequency or quantity of rewards received for productivity , then

-
~~ publication of technical papers would be the most important form of output.

This is the only form of output that was signifi cantly related to the

variable “to what extent does your supervisor reward Innovative output.”

F Whether this distinction between types of output is actually associated

with quality , innovati veness, creativity , management subjectivity , or some

a other unknown factor is i ndeterminable from the data obtained . The actual

number of rewards received by each respondent was not identified , prevent-

ing any further analysis of productivity and the affects of receiving

specific rewards.

Porter found that employees’ beliefs concerning receipt of desired

rewards for high levels of performance decreased over time (Ref 36). This
I
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circumstance may exist wi thin the laboratory environment investigated by

this survey. This belief that good performance will be rewarded with un-

a desirable rewards, also encountered by Porter, was not identifiable from

• the questionnaire data . Since none of the rewards Investigated In this

research could be identified as undesirable to the group as a whole, this

latter circumstance would not be expected to show itself through the

questionnaire data.

The results of this research tended to agree quite consistently with

the findings of Vincent in his research of Army R&D scientists/engineers.

Experience did not have any significant relationship wi th publishing

papers and productivity was signifi cantly related to grade and education.

100

~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,~~ • 

- . V~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

GSM/SM/76D-36
a

V. CONCLUSIONS AND RECO~V4ENDAT10NS

Discussion of Results

Perceptions. Twenty-five rewards were investigated in an effort to

V identify the variables which would help explain the significant correla-

tions identi fied by Stahl between performance and the criterion variable

“perception of being rewarded by your supervisor for i nnovative output”

(Ref 40:181). Eight of the 25 rewards contributed significantly to the

predictability of this criteri on variable with the following four rewards

explaining most of the cri terion variables vari ance: competent supervisor

evaluations , Sustained Superior Performance Awards, informal recognition,

and Outstanding Performance Reports.
V The perception of being rewarded in general and the perception of

receiving a specific reward were signifi cantly and positively related for

all of the 25 rewards. In other words, the more individuals perceived

that the supervisor rewarded innovative performance, the more they tended

to perceive the likelihood of receiving specific rewards.

Perceptions and Desirability . Although none of the 25 rewards had a

mean perception of being provided often, some rewards were definitely

perceived as being provided more often than other rewards. Unfortunately, 
V

the actual rewards perceived as bei ng provided most often were not neces-

sarily the rewards desired the most by the survey group. Only five of the

ten most desired rewards were also included among the ten rewards per—

- 

V 

ceived as being provided most often for innovative performance. These five

rewards were: a voice in work assignment, competent supervisor eval uations ,

increased responsibility, a voice in ~rojectJeguipment expenditures, and
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good annual evaluations. All five of these rewards could be classified as

rewards that involve very little or no formal management approval or paper-

work .

On the other hand, several of the more desirable rewards are severely

restricted in their application by policy and regulations, or are formal

rewards/awards requiri ng supervisor initiation and organizational approval .

These rewards include increased promotion opportunity, salary increases,

Outstanding Performance Reports, and Quality Step Increases.

Since six of the most desirable rewards are only minimally restricted

in their application , and five of those rewards are also perceived as

being applied more often than many of the other rewards , these six rewards

should continue to be emphasized as recognition for innovati ve performance

• (the fi ve reward s previously underl ined plus “peer recognition”).

V info rmal Recognition. Many of the desirable rewards involve unofficial ,

informal methods of recogniti on. Although informal recognition in general

was not highly desired , many respondents indicated a strong desire for

verbal and written feedback from various management levels for good perform-

ance. This is one of the more significant areas for recognizing achieve-

ment since it is only psychologically restricted in its application , re—

quires only a conscientious effort on management’ s part , and provides the

scientist/engineer wi th the reassurance that his efforts are not only

appreciated but recognized for what they are.

Desirabilit y and Policy . Clarification should be made about the desir-

ability of the rewards investigated . None of the 33 rewards were identified

as undesirable by the group as a who le, but a number of rewards were consis-

tent ly identified as being less desirable than others . Particularly
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Included in this category of sess desirable rewards are the more formal or

official awards such as organizational excellence awards, annua l intra-

laboratory awards, Sustained Superior Performance awards, and honorary DOD,

AF , and coninand awards . These more formal awards were generally perceived

as not being provided for innovative performance.

It should not be inferred from this lack of desirability that manage-

ment emphasis of these rewards woulo not have a positive effect on the

organization, but it could require more effort than the results would

justify.

Three possible explanations for this low desirability for formal

awards are: the awards are applied too Infrequently for the worker to

perceive any benefi t from their attainment, as indicated by the perception

measurements ; the awards do not support or aid the worker in satisfying

his desire for promotion , salary, status, etc.; or a combination of

infrequent application and lack of worker awareness of the benefits of

formal awa rds.

Cor responding to the scientIst’ s/engineer ’s possible lack of under-

standing is the apparent lack of established or coninunicated organiza-

tional policies and standa rds concerning rewards . Good conmiunications
V between the laboratory organization and the worker, as well as established

policies and standards governing requirements for the application of

rewards, are necessary requirements for an effective laboratory incentives

program.

In addition , once policy Is established and understood it must be

applied consistently by laboratory management to be effective and credible.

In other words, achievement deserving recognition according to established t
103
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policy should be rewarded, regardless of frequency. On the other hand,

V performance not considered excepti onal should not be formally rewarded,

although informal recognition and positive feedback should be provided as

often as warranted, to stimulate performance.

V Rewards Distribution. Neither the formal nor informal rewards dis-

tribution were considered fair by the survey group, although distribution

of informal rewards was felt to be the fai rest of the two. This coul d

also be partly attributed to poor coninunicati on of laboratory policy

governing rewards.

Rewards Highlighted by this Surve1. Two rewards seemed to stand out

more than any of the other rewards throughout the investigation: competent

supervisor evaluation and the opportunity to write, present, or publish

technical papers. Competent evaluations from the supervisor were strongly

desired by the respondents (ranked second out of 33 rewards); they were

felt to be provided more often than many of the other rewards (ranked

sixth out of 25 rewards); and general ly increased in desirability with

the worker ’s age, position , and experience.

The perception of receiving competent evaluations from the supervisor

was strongly related to the worker’s evaluation of the fairness of the

rewards distribution . Although the desirability and perception responses
for this reward were not significantl y related, the worker’s perception

of receiving this reward was the strongest predictor for the perception of

the supervisor rewa rding innovati ve output in genera] (SUPRWRD).

The opportunity to write , present, or publish technical papers was

only moderately desired , but it was perceived as being provided most often

as a reward for Innovative performance. This perception was not
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significantly related to any of the demographic variables , but it was

significantly related to the publishing o~ papers ~n technical/professional

journals.

These two rewards provide the laboratory manager wi th a possible tool
V 

for enhancing existing incenti ves programs. Both rewards are informal In

nature and are not restricted by policy , with the possible exception of

the funding associated with publishing papers and travel in order to pre-

sent papers. Competent supervi sor eva l uations should be emphasized by

management not only because of their desi rability but because of their

V direct relationship to other rewards such as Outstanding Performance Re-

ports, informal recognition , and good annual evaluations . It is also a

direct reflection on the supervisor ’s ability to recognize and perpetuate

exceptional performance wi thin the laboratory environment.

Two of the three factors associated with professional writing , pub-

lishing and presenting, have already been identified as being restricted

through funding policies. It is these two areas that should perhaps

receive the most emphasis concerning professional writing activities . As

indicated by several respondents, writing papers is often considered part

of the job, while laboratory funding for publicati on costs and travel

costs to present research findings is often severely restricted . Vet these

two areas associated wi th professiona l writing appear to be highly desired

by the survey group.

Another significant trend identified in the survey group was the

generally lower perception of being rewarded for innovative performance as

the scientist/engineer increased in age, position , a-nd years of scientific

experience. The one exception to this was the increased perception of
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being allowed to do i ndependent research as one increased in age, experi-

ence, and position .

Productivity . Productivity associated with contract management , such

as statements of work , requests for proposal , test plans and reports, and

requi rements specification s, was the predominant category of output, in

terms of quantity produced. There was a significant relationship between

this output and the amount of time the scientist/engineer spent in contract

monitori ng , the age of the respondent , and the actual experience of the

respondent. On the average, 18 percent of the respondent’s working time 
V

involved contract monitoring.

The output associated with contract monitoring was perceived by the

respondents as productivity that was not rewarded wi th Quality Step

Increases , increased promotion opportunity , and annual intra- laboratory

awards.

Output associated with publishing technical papers and the writing of

technical reports (but not associated wi th contract monitoring work ) was

positively related to the perceptions of being rewarded wi th annual intra-

laboratory awa rds , independent researc h, increased opportunity to wri te ,

present , or publish technical papers , and AFSC Awards for Scientific!

Technica l Achievement.

There seems to be some disparity between the output most related to

by the test group and the type of output which receives the more signifi-

cant and often more desi rable rewards. Unfortunately, the survey instru-

ment did not include a measurement of output weighti ng or the relative

importance pl aced on the different output categories by the supervisors .

Although the survey does not allow a determination of which outputs

should receive the most emphasis, the data provided does Indicate which
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rewards are generally associated with which types of output and indicates

which rewards are most desirable. Th& refore, laboratory management can

easily determine which types of productivi ty it values and increase or

decrease emphasis on the associated rewards .

The writing of technical reports tends to increase wi th age , position

and years of scienti fic experience, whereas the publishing of technical

papers is signifi cantly related to an increase in position only. Somewhat

surprisingly, the number of years a supervisor is in charge of the section

has a significant negative relationship wi th the worker ’s publishing

technical papers and writing technical reports.

Research Shortcomings

The survey invo l ved only one AF R&D laboratory, greatly restricting

its Interpretation to other laboratory environments.

An actual comparison of the desirability of a reward against the

perception of receiving that reward was impractical because of the dif-

ferent measurement scales used and the general differences between a per-

ception and an indicated desire.

The determination of output was not restricted to innovative forms

of productivity , therefore the relationships between productivity and per-

ceptions of receiving rewards for ‘innovati ve output may not be completely

accurate.

No importance was attached to the different categories of output

(Importance in terms of management emphasis). Thi s restricted the Identifi-

cation of those types of outputs and associated rewards which should

receive the most emphasis.

107

~ 

V V V V V V~~~~~~~~~~~~~~~~~~~~ V V V • 
~~ V eV V . V:.. V~~~V_ :_ :: ~~~ ~~ 

V~V~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V ____________



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V

GSM/SM/76D- 36 
- V -

Several of the rewards included in the survey should have been more

specific. For example , the opportunity to write, present, or publish

technical papers should not have been identified as one reward since some

respondents indicated writing reports was part of the job, but oresenting

reports was more of a rarity as a reward. -

Although the respondents were asked their opinion on the genera] fair-

nes~. of formal and informa l rewards distribution , they were not asked to

relate this fairness to the specific rewards. It is possible that a

reward could be perceived as bei ng provided infrequently and still be

considered as being distributed fairly or vice versa .

Recomendations for Further Analysis

This same survey could be applied to other government and /W R&D

laboratories with only mi nor modifications required. Spec4fic rewards and

types of output associated wi th each laboratory being investigated would

have to be identified. This research would allow a comparison of the

worker atti tudes as well as the effecti veness of the different laboratory

rewards/ incentives programs .

in addition to expanding this research to other laboratories , the

measurement of productivity should include a measurement of output import-

ance and value to the laboratory organizati on. A measurement of the per~
ceived fairness of reward distribution for each specific reward should also

be included .

A modification of this survey should be applied to laboratory super-

visors and higher levels of laboratory management to dete rmine if they feel

rewards are being distributed fairly, whether they feel changes are required
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in the apphcati on and policy ~.oncerning rewards , and whether they are

impos i ng their reward va l ues on their s~ibordi nates. This ~tte~ poss G~1 ity

could be identified by a comparison of the reward desirabilu.ies between

the workers and the supervisors against the workers perceptions of which

rewards are being applied most often.

A study should also be made of the relationships between the actual

number of rewards or the specifi c types of rewards received and produc-

tivity , reward desirability , and reward perceptions . A measurement of the 
V

types of rewards and actua l quantity of rewards received by the respon-

dents in this survey would have provided valuable information on worker

attitudes towards rewa rds.
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Job Fac tors in Rosen ’s Study Identified

as of Moderate Importance
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Appendi~. A

Job Factors in Rosen ’s Study 1,~~nt i fi~ d
V as of Moderate ia~portance

Cate~ orv II - of moderate importance z mean scores of
factors from 2.00 to 3.99 , in descend ing order of

V importance ,

V 
Variable Area Variable

1. Nature of Job Opportunity to advance pro-
fessional knowledge

2 , Supervisor Technically competent
• 3. Nature of Job Independent Job Performance
• k , Nature of Job Job meets aspirations

5. Supervisor Loyal to sithord inates
6. Nature of Job Potential to achieve desired

professional level
7. Company Policy/Practices Encourages professional

development
8. Coworkers Coworkers I can trust
9. Company Policy/Practices Looks Ahead

V 1.0. Communications Knowing whose orders to
follow

11. Company Policy/Practices Offers steady employment
12. Working Conditions Adequate equipment
13. Company Policy/Practices Stable organization

* 1k. Supervisor Gives credit where due
15, Nature of Job Commensurate with training

V 16. Nature of Job Participation in research
decisions

17. Company Policy/Practices Good professional reputation
18 , Nature of Job Opportunity to increase

professional status
19. Supervisor Consistent orders
20. Company Policy/Practices Cooperative with employees
21. Nature of Job Potential to achieve desired

organizational level
— 

22. Supervisor Understands work problems
23. Nature of Job Indópéndóñce in ~I&rth ing _ VV~~_  V

• 2k , Communications Opportunity to talk with
management

25. Communications Adequate information and
feedback

26. Coworkers Cooperative
27. Supervisor Permits subordinate partici-

pation in decision making
2 .  Coworkers Working in cooperative

department

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -~~~ 
V
~~~~~~~~~~~~ -~~~~~~~~~~
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Variable Area Variable

29. Supervisor Knows how to handle sub-
ordinates

30. Nature of Job Opportunity to increase
company status

31. Supervisor Cooperates upon request
32. Nature of Job Professional status

V 33. Supervisor Consistent in discipline
311. Coworkers Accepted as professional

by coworkers
35. Nature of Job Opportunity to contribute

to company
36. Coworkers Coworkers whom I can respect
37. Communications Informed on personnel policies
38. Salary & Promotion Competitive holiday and

vacation pay
39. Communications Free access to management
40. Communications Personnel procedures policy
41. Coworkers Pride in Department
42. Supe rvisor Not autocratic
43. Company Policy/Practices Interested in me
1111. Communications Informed on company goals
45. Communications Informed on how I stand
46. Supervisor Lets me know how I am doing
47. Supervisor Available for consultation
48. Supervisor Is courteous
49. Salary & Promotion Increase job market potential
50. Working Conditions Clean work place
51. Supervisor Delegates authority
52, Coworker Abilities augment each other
53. Working Conditions Safe Job
54. Coworker Congenial on the job
55. Company Policy/Practices Encourages management

development
56. Communications Clear, concise instructions
57. Supervisor Appreciates good work
58. Nature of Job Hav ing company status
59. Nature of Job Contributing to society
60. Coworker Pride in work team
61. Company Policy/Practices Leave-without—pay permitted
62. Coworker Accepts me as a person
6). Company ?oItcy/Prac’ttcew~ Saf.ty -~~ nditions- en ed—_—-_ _-___-____________
64, Supervisor Encouragement when needed
65. Supervisor Available for assistanos

(Re f 38 s 37—43)
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o~ PARrMr~~ ~~r A~~ FOs CZ

AIR FORCE INSTITUTE OP TECHNOLOGY (AU )  V V

WRIQHTVPATTERSON AIR ~~~~~~~ •A~ L ~~4~O 45433

A F?DL Survey Participants 12 August 1976

This is a follow-up letter to my queBtionnaire sent to you
on 28 July 1976. As Colone l Harrison stated in the questionnaire
cover letter , your cooperation is essential to the completion of
this study on rewards for scientists and engineers n the Air
Force. At the present time , insufficient questionnaires have
been returned and the data is not enough to allow analysis. I
realize this may be a difficult time of year to approach people
with surveys due to vacations , but my thesis completion is the
guiding factor and it must be completed during this time frame,

If you have already sent me your completed questionnaire or
are in the process of doing so , I would like to than k you again
for your trouble and help. If you have not yet responded , please
take the time to complete and send me your questionnaire .
Receipt of your completed questionnaire will help provide a
significant sample size of AFFDL scientists/engineers for
analysis purposes and lend further weight to any recommendations
that I may make on changing the rewards system.

This study and questionnaire have been approved by the Air
Force as indicated by the Survey Control Number (SCN 7T-03) in
the lower left corner of the introduction to the questionnaire . V

The study has also been coordinated with Colonel Preyss , Col onel
Harrison , and Mr. Max Davis of A FFDL/CC and AFFDL/XP respectively.

Your anonymity is guaranteed and all data will be reported
in aggregate form only. Your co~~eration jj~, comi leting ~~~questionnaire can not ~~ emDhasizç4 enough. The results of this
study will hopefully benefit all of the AFFDL scientists/engineers ,
particularly in the area of informal reward s/recognition which
are governed by local laboratory policy.

Please take the time to complete your questionnaire and
return it through base distribution. Thank you for your help
in my research.

c~J~~~s4~~~~~ . ~~~~~~~~~~~~~
Arthur E. Stevens,Capt,USAF
Student/Graduate School of Systems Management
AFIT/ENS/Box 49
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Appen~h~ C

Revised Questionnaire
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A Study of Rewards in the AF RF~D Laboratories

AFFDL Non-Supervisory Scientists/Engineers

1. Capt Arthur Stevens , an AFIT student , is conducting
a survey of the R~D Laboratories by means of the attachedquestionnaire . The data from this survey should help to
identify those rewards and incentives which are ccnsidered
most important by our R~D Scientists/Engineers and whichshould receive the most emphasis. Capt Stevens needs
your help in collecting this data through your timely and
thor3ugh completion of tE is questionnaire.

2. The envelope provided should return your answers
directly to Capt Stevens through base distribution and
anonymity should be maintained throughout his investigation .
If there are any questions , please contact Capt Stevens at
52549. A summary of the survey results will be provided
to all interested respondents.

3. The purpose of Capt Stevens ’ study is to identify
the importance of specific rewards to AF R~D Scientistsand Engineers. I believe we can all profit from a survey
of this type and your assistance is requested.

Ev~sErr V~ 
~~~~~ N, Cotone~P3tevtor, P1.. ~ i (U~~3iflS
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Dear Survey Participin~ $

I am n~ ki nr for y ou r  voluntary cooperation in a study concerned
with reward~ tLat may be provided Ly Ai r Force !~&D Laboratories forinnov : it ive  por 1orm~ nce . I am also concern.~d wl th tb” va lue  of speci f ic
rewRr (th to the i n d i v i d u a l  sc i en ti st / e n nVj neer , re~~~rJ1e !-s of the source
or a v a i l a b il i t y  of tI:c reward .

Your ‘~~~pOnsoc w i l l  be kept in the nt r i c t est  conf idence  ~.nd your
a n o n y mi ty  i~; rrr i r~ nt eV~d . ~1I quecti °~n~ i re  d a t a  w i l l  ho repnrTed in
aggrc~iat e form only. rho label at~~c}ed to yoV~$ enve lop e was a co rn —
ru’er generation of a l l  AF CDL s ei cn t iet s/ engj ncerc  and there  wi l l  oe
no attempt to relate these name s to completed qu” :’tion nalres.

When yen b n v e  completed your  ques t i onna i r e , place i t  i n  flIc
attached self—addressed envelope , seal the envelope , and place the
envel ope i n ~j~j~e ~ j~~~~~~~iuj~J~on .  j _~~JL  provide  a summary _ of ~~e resultsof my 5U~~V L V ~

V V~~~ V. anY in ter e t’~ L~~~~ J~o~j ’h nts . [1’ su(h a sunmary  is
desired , address the enclosed w h i t e  envelope  w i t h  your name and of f i ce
symbol and e i t h e r  enclose  it wi th  the qu e st i o n n a i re  or send it under
seperate cover  to ~

V
~~~~t Ar thur  Stevens , AFI’r/ENS , ~rj~~ht—F-attersor AFB .OH , 1~5433 throug h Lase d i s t r i b u t i o n  ( th i s la t ter  method wi l l  assure

anonymi ty ) .

The number  i n  the L o t t o m  left corner of this survey is a USAF
control nua !-er  only and is required en all SUr VeY S within the A~ .The same n u r b e r  is on all questionnaires and in no way can it be used
to i d e n ti f y  the re spondent .

This atudy is b e i ng  conducted in  pa r t i al  fulfillment of the
requirements for my ster s degree in t~yetemn t~ian agement  wi th  AFI T .
It is hoped thst the i n fo rma t ion  from this study will serve two purposes~provide guidance for iarrovinp the At Awards and Incentives i-ro~ raa
as applied to l V ~~Vr~ scientIs ts/engineers , and provide P V V

~D mana iroment
the feedback required to i mprove the fai rness  and effectiveness of
rewards di’~tr i In it ion , particularly in the area of informal rewards
which do not require unper management approval .

Your eoope’-ation in completing and returning this questionnaire
by 3 Septosher j~~~ is vi tal to the cotnpletion of thi s study. Responses
received after t h i s  date will not he included as data in my thesis but

V please return the q estionnaires rerardleac of the date since the data
wil l  be ex t remely  u s ef u l  in fo l low_ cs  research . ~~ data pnL n~ lvsic
for this study t o t n l l j~~de OfldCfl t ~~fl the suant~~ y,_~~ aU tY. afl~coaple ten ±L y~~r i~~~nor .ses. The q uan t i t y  of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ is
as important  as t h e  qua1~~t y of ~he re~~ponses in order to provide  a
sufficient samnie size of scientiste/cn4neers within AFVIDL to draw
valid conci ls iers about the rewards syst~m .

I apologize for the amount of time and effort required to complete
this questionnaire , but I feel , as Col I reyss does , that th is  study
can be of b e n e f i t  to a l l  seientistr/en~ inecra and  your tir-V ’ and labor
is great ly  aaprcciatc d . Than k you again for your valn~ hle asr.istancc.

~~
Arthur  E. ~~~~~~~
Graduate Student In y s t ’ r ~s ?.bnai !orvVr 1

Air Force Institute of Tcchnoiory/Eb~/Box 149

USA? SCN 7T-03 
-
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P!UVA~IY - ‘~ A T~~I.J~NT

In accordance w i t h paragra ph 30 , AFR 12-35, the following
information is provided as required by the Privacy Act of l97L~a

a. Authority

(1) 10 U.n .C ., 8 J — 1 2 , Se~r~tary of the ~Ir yorce. Powers,
Duties. Deleg’ition by Coa~ cnsa .iion; and/cr

(2) EO 93-97, 22 Nov ~l3. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Accounts Relating to Individua l Persons ; and/or

(3) DOD Instruction 1100.13, 17 Apr 68, Su pveys  of
DeDartment of ’ Defense Personnel; and/or

b. Principal purposes. The survey is being cordueted to
V collect informa l-ion to be used in research aimed at illuminating

and providing inpu ts to the sol ution of proble ms of in tere st to the
Air Force and/or DOJ .

c. Routine Uses. The survey data will be converted to
information for use in research of management related problems.
Results  of t he re search based on the data provide d , will be included
written master ’s theses and may also be included in published
articles, reports , or texts. DiVstrioution of the results of the
research , based on the survey d-’ta, whether in written form or
presented orally, wil l  be un l in~ited.

d, Participation in this survey is entirely voluntary.

e. No adverse action of any kind may be taken against any
individua l who elec ts not to participate in any or all of this
survey.

I
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V~~~~~~~

IN1’ R ODII CTI ON t I am concerned with types and distribution of’ rewards
to A i r  Force R&D scientists/cr~~incerc as recognition for 1rV n cV V i ~~~~ y~~

per formanc e, ~ewards can he either ferns ]. ~~ ~~~~~~~~ and c -tn i n c l u d e
h ono ’sary , cast , 5 f l V~ p r o f e~ V s i Ona J awaE~7reward c as ~‘ei ) a~ V~i t  y other
means of r e c o gn it i o n  tha t  nay be ident ified as rewards . Innova t ~~~

~~ Fer fornan~ e, for the purposes of  this~~ ts~y, ir synonymous with
innovative o u t put  and is d e f i n e d  in ~e c tt o n  III.

This questicnnaire is divided into five sections : secticn 
~~~requeuts ident] F v ati on of certain (Ier.nrraph]c ctaraeteristicI; of —

the respondert to help c a t e g o r i z e  the results of the questionnaire
into possible grouns; ce~j~ on two requert~ ider , t i l ’i c at V i on  of
respondent , c prOdUc t iv i t y  ~~~ ~ ue i -io d of t ime ; sf ~~~J~~~ _th~~fe
requires the respondent to I-elate cerl in r ewards  t o  s p e c i f i c
leve l of d es ir ab i l i t y ;  s V : st i ~~~~~~ ~~~ 

i s  a measure of the  respondents
perception of how ~-~ ward :- are provided by the supervisor for innovative

V performance/output; and section five inc l udes several short questions
about the rewards system in general.

I. Demogrephic ~~~
Please complete the following :

A , Age (in years using your last birthday ) ___________—

V B. Current Grade (CS level or military rank) ______________

V C , Years i n  Curr ent Section

D . Educationa l Level (Circi le  hi ghest degree)  B .S. B . S .  +

?4 .S. M , S. + P h . D .  Other (please s p e c i f y ) 
—-

E. Nature of Current Work (%of time per eategory)* ~esearch _ _ _ _ _ _ _ _ _ _

Development Ensineoring ______ , System Program Office Support 
— ,

Superv isory ________, other (please speci fy)  —___________________

F. Percent of total working time in contrac t monitoring ___________— —

C. Years of Scientific/Engineering experience (research , consulting,

etc. ) sinc e first degree (to nearest year) _ _ _ _ _ _  _________

H. Years of Federal Government Employment in a Scient i i ic/Erigineer ing

capacity (to nearest year) ______________________

(JSAF ’ SCN 7T—0 3
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I I .  ~~~~~~~~~~~~~~~~~~~~
110w mary of the following have yot .r authored , presen ted , L~~~(V5~ I rd ,

etc . over -the past two v e ar ~ (0 1- loss t i u n  two years  i f vu s
been in your present  sec t i o n  for a shor ter  per iod of t i m e ) .  ~~~~~T IV  —

If you h S v V  i-eon i n  your  present  sec tj  o’ fo , -  i r s  ~hsr r i  x r r o n t h s
V hut  W 5 V  prev i ou sly in another  I~~V )  l abo ra to ry  s - s t i c n , u se  y o . ir

previous s s r ignr c : t to answer t h i n  at ~ foil  owj n~ 5Iv ~-~ t i c r  u r d
i d e n t i fy  th e  per iod of t i m e  in your pre vi  our  “s or

A.  New or improved proul let s  
—

13. New or improve u processes/t ectni qu es

C, P a ten tn/ fa tV cn t  A rp l i ca t i on~ V _ ~~~~~~ 

D. Published papers in t echn ica l  or
Professional ~~O l r n L i t S  

_________

F E . AF Techn ica l  ~ep or ts  ________

F. AF T e c h n i c a l  I Ve morandu ms  —_______

C. Test Plaus ___________ —

H. Test I C P V J t s  
______________ -

I. Manuscripts _______________

J. Books _ _ _ _ _ _ _ _ _ _ _

K . Oral presentations to technical/
Professional Audiences ______________

L. Statements of Work (SOWs ) __________

N. Hardware/software Specifications _____________

N. Requests  for Proposal ( in addi t ion  to
preparing speci fc ia t- i ons and 5Q~V~~~~

) _____________

t
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ILl . Desi ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A. I n d i c u t e  yo ur Ievcl ci’ .lerirahiliIV y for the following rewards
or categories of r %iards r.y plar’ing an •~. in the appropriate

- 
column oppoait~ os-I reward s

V 

Cash

2. Salary Increases

V 
3. Special Acts arid :~ervices  Aa’rds

4 . Qua l i ty  Step Inc reases

5. Rec ognition of Susgestions

6. implementation of V urgestiol s

7. Outstandint ~erf~-rsance Reports

8. Outstanding Unit,V’frganizational
Excellence Awards

9. A~SC Awards for ~ciertific/V p c h n i e a I  Achi ev ement

10. AF S - Certificates - f Merit

11. Reco~-sition/Awnrds for Inventinns

12. informal °ecoC :lition

I’ 13. Cor-.petent Evaluation by Your
Supervisor

i4 . Honor ry DOD .~~F , and AFSC Awards

: 15. Arru~ l in t r a — l a i ’~ratory Aw ards

i6. Sus ta ined  supe r ior  Performance

1’?. Project re la ted travel

18. Increased Pro sr .otion Opportuni ty

127

I

- ~~~~ V~~~~ ~~~~~~~~~~~~~~~~~~ V V .  ~~~~ .~~ ~~~~~ •

- V 
~V V 

V V



S

— 
“,; ~~ ~~e

19. letters of Anpr eciati on/comirenthition

20. Improved Working Environment

21. Educational Oppor tun i t i e s

22 . Tncreased ~erp onsihiii ly

23. Voice in Work Assienment

24 . Vo ice  in Proj ee t/ !qu inrnent  Exp end iture n

25. Opportunity to Write , Present , or
Publish technical capers 

—

?~~~ . Opportunity to do 1ndei~cndent 
V
esenrch

V 

27. Opportunity to t ear !  or loctU’v~
20. Participation in  lrnf~’oional r In t i n rr s

29. Official/tlnoft’irisl Compensation Ti me 
V V

30. Recognition from Professional
Societies/Groups

31. Awards from Professional Societies
or groups

• 32. Recognition froic your peers (both
within and external  to the Ar)

33. Good Annual Civilian Evaluation or
Good Officer Effectiveness Report

B. As an expansion of Reward number 12 , Informal Reco~~ itj~fl., list
three types of informal recomnition that are important to you
(In descending order of importance)

1. __________________________________________________________________________

V 2. _______________________________________________________________

3. ________________________________ __________________________
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IV . jndjv’dua~ Perceptions

A. The following definitions are provided for terms used through—
out this section :

1. O(YrrU T
a. N ew or improved products , processes , t echn iques j
b. Patents/Paten t Appl ica t ionci
c. P U ) ~~u1Vcd paPr ~ s in t echn ical  or professional journals ;
d. AT’ c }V, : tea l  reports or memorandums ;

• e. Ho”ks C’” manuscripts ;
f. Or -t i p T - e s e n l s t i on s  to technical/professional aud i ences;
g. Sp~ri fi nsa/Statement: of l~ork/Rcauests for Proposal;h. Test P1ans/’~eports

2 . INN C-5 ”PI& : Outnut that is original ~~~ useful. Originalityand useful:ess nrc necessary and sufficient characteristics out—
put must posSess 10 be classified as innovative. Innovativeness
may be V 1 e 1 V ~V d 5: ;  a quali ty dimension of output.

a. Q J cjJj t ~) :  The output ma kes discrete jumps in knowledge ,
theory . t e r!i s tr . u e , or prothict that was not readily predictable
before the f~el . At best , non—origina l output is a continuous

• somewhat predictable extension of knowledge , theory, technique ,
or produc’l.•

b. ‘1,: The outout  adds to the fund of knowiedfe , or is
wor kab le i ‘ c~ ruble  Of demonstration and test, or is replicable
by other researchers in logic and methodology , even if it apparently
confl icts ~

V
V
V
~ i - h other knowledge and is years from the point of

demonstrat ion and test.

B. How long has your present section ’s supervisor been in charge?

If your present supervisor has been in charge for less than
six months or you have been in your present section for

V less than six months but previously worked in another laboratory
section , relate the following questions to your previous
supervisor and i d e n ti fy  how long the previous surervjs~~was in chrirge (up to the period of time you have been in the V

- j section )

C. Individual Per~ cp j t j on  of E~wards Provided ~~ ~~~ Super vi~~~~.

Please complete the following by placing a check mark or an ~above the category you feel is most appropriate.

1. To what extent does yOur supervisor reward Innovative
(orignial and useful) outVruts

Never-He never 
V Always-lie

rewards i n n o v at iv e  always provides
performance meaningful

rewards
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a.  V f~O what  xt cnI~ are the fol ira 1?I -~ ~~
- - . : :~~ f; ;— r ovi ”

sup erV i ser a: n~~cv ;: i ;r i r l i  - ‘at : V

I ) s-us ~ai  rd :5; :  ‘~r Ft ’ .  frrL.\ :u )~’e ( ! )  Atv~v — I~

~~~~~~ 

~~~~~~ 

‘
~~~~~~

Nevor A 1V .,V V~~~~~~

2) ~~I5r  ial Ac H: Sr Serv c-c s- ( :~ :; ) Atvard~

• 1 2 •3 14 5 (, 7 9 
V

- V~ Ne ver

3) i~r:n u i l  intra_iatVoratory awards (Cleary , Fouloi s, etc .

T 2 3 1~ 5 a 7 9

- • Never Always

4 )  In~ ivi dua1 H onor a ry  Award s (~-~~ri 1•orio-u s Ci ’•’i ii ~~~ ilitary
Service , Coasendat ion s , V~ i or , Di st ingu i sh ed  . -~r -v i r e , etc . ) :

1 F’~ever

5) Qua l i ty  Step Tncr oascs  (Q~ I ) :

T T ‘

~~~~~~ ~~~~~~~

Never Alwa ys V

iS) CIrganizr~tirt ’~ri. Honorary !H’-rd~ (Outstanding Unit , Organi-
zational Excellence , etc .):

-.1
~ ~~~~~~~ 

5 ’  —a- 
~~ ~~ 7 •

• Never A iw ay s

7) (iut st andj r ~- Pcr i’oi ns nc s Ecports ((P~-~a ) :

1 2 3 ‘4 a 7 9
N ever Always
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F~ ) Jet rV ’ r s  of App~ I -”iai on or ~~c ,nnt -r i’ I r~ ~~ on

1 2 V3 4 5 ( 7 F— 9
Never Always

• 9) in t’o~ V 7 _ ~~ ~ ~ec 5: ’: t sri 
V

-i-- —

~~

- -j-- -s-
V 

~~~~~~~ T 
V~~~~~~ 

~~ ~~V 

Never  A l v s y s

10) (‘ impetonl ~~~. ‘ 1 u- i on of F- . ~‘Inr1

14 ~~
Nev er  Always

ii) Opportun~ : . ‘ 5 vri.te , pr esent , or p U b l i s h  t e c h n i c a l  Pa p r a ss

H t 2 3 ‘4 5 7
V Nev c” A iwayr

i 2 )  (I L V ( L:. .~~V I V V S 3  ‘ \  i )  n.~~I V t i V .) r V :i 5 ir  1,r~~ I e r V V V : : I~~1 meetings ,

r T~ 3” ~ Y T -

~~~~

• Never Always

13) lncr :- ::r’d ~~~ ~n projoc -L or’ rquipme:- . ex p e n d j t V u r e s s

1 4 ~~
Never Always

14) Jr :  r r 1r ~~d prora t.i on opp ortun tv

I 3 5 6 7 9
N ’v e r  Always
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15) ( ‘  r ,s t l  pr o~~- I ‘‘~~ ~~~ f 1- ( I V V  1

1 2 3 Ii (‘V 7 J: S

- N.’cer Alway s

‘ ( i ) Iiicre :~’d re spu: : 1 : 1 ’  i t y :

1 2 3 5 7 E- 9
Never Aiw ~ ys

17) Improvod ~osk ! :~~ ~nv 1 r on m en t .

1 ~~ 5~ ~~Never Alway s

i~~) ~ :i~ in ~V:ork/pr (jpet assi r flhI V r n ~

~~~~~~~ ~~~~~~~

,~~i V V a ~~~~~

19) O f f l V c i a i / t I n o f f . i c: ~ t1 C.ompon~ ;tt ion I’lr ”t

~~~~~~~

Never A iws . a

20) Increased educational opp orHinitics:

1 2 3 14 5 a 7 8 9
Never  Always

21) Opportunity to tc~~r -h , i nst r u c t , or le c t u re :

r i -r ~i
Never A lw r

I
132

- ‘ - 
~~r’~~~ Ø ~~~~~~~~~~ 

• . • ~~ ~~~~~~~~~~~~~~~~~~~ ~ - -‘ ~ -. V V -

-— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ - - -- -V- -.- ~~~~~~~~~ -- - -- —---- -



F’ V~
_

~V_ ~~~~~~~~~~~~ ~~~~~~ V• VV 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - V V~~ __V~

2 ’)  up( ’t r t u n i  I y  to do indetw d e n t  re e rch~

-r- 
~~~~~~ ~~~~~ ~~ 

-r 
~~

Always

23) A - 2~~~aw: i r c t r -  V r: . ~ i cuti f i  c/’Fcc):V cal Achievement

Never Aiwayn

24)  AFSC certifi :’str’s of Tfle r i  I :

14 
-

~~

- -

~~

- _j
~

- T~N ev er  Always

2 5)  Good t~nnua 1 ( V •~~~ 
~~j a r~ ~a t . j n i ~ or l i e d  Nficer FV: Vertlveness

-~e j u -  t

— — —- .-‘;-- — —,— — _•c
_ —

1 2 3 ‘~ 5 7 9
N r v e r  Always

General Qu cs l  io~:5:

A, llsvc you heo:; h~- fei , noti fled , or otherwisr. Trade aware
of any s tandar d s , SV U th.IiC e . Or po licy  t i~nt has i-oc r esiablished
by your or r r tn i s : ’T . o:: t hat  l d P f lt V l f ~~~CP t~ e •ip~ 1icai ~~~ei/r eniu iremonte ,
d i s t r i b u t i on , cr preparation necessary to -T~c h e i v c  rcw~rdr/awards? V

No

b. )o you feel  thn t rewards are fairly (list-riuuted within
your or’ani~sition ’?

ForL:~~1 2cwarVis 
______  Infor mal ~owar ds 

______

Yes No Yes No

I
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Variable Coding Scheme
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Vari~ibie Ooöin~ ~chetsc

Variable
Abb rev i ation ~~~

AGE Actua l Years Actual Years
AGEGP Less than 30 years old 1

30 to 39 years old 2
40 to 49 years old 3
50 to 59 years old 4
more than 59 years old 5

AGELVL Less than 35 years old 1
35 to 50 years old 2
more than 50 years old 3

GRADE GS 6 ,7, 8 or 2nd Lt 1
GS 9, 10 , or 1st Lt 2
G5 11 3
GS l2 or Capt 4
GS l3 or Major 5
GS 14 0r Lt C01 6

MILCIV I~ilitary 1 V

Civilian 2

SECYRS Less than 1. year 0
1 but less than 2 years 1
2 but less than 3 years 2
3 but less than 4 years 3
4 but less than 5 years 4
5 or more years 5

EDCTh B.S. 0

B.S.+ 3.

~.S. 2
1’I.S.+ 3
Ph.D. V

YRSSEC Actual Years Actual Years

SUPYRS Actual Years Actual Years
NTWRK Support 0
(Predornin~nt Developmen t 1

Research 2
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Variable Coding Scheme - continued

Variable
Abbreviation Value Code
NWRKA Actua l Number Actual Numbe r
CONMON Actual Percentage Actual Percentage
ASCEXP Actual Years Actua l Years
FSCEXF Actual Years Actual Years
OUTPUT Actual Number Actual Number
VAR 1 Actual Numbe r Actual Number
VAR2 Ac tual Numbe r Actual Number
VAR 3 Actual Num ber Actual Number
VAR4 Actua l Number Actual Number
VAR5 Actual Number Actual Number
VAR6 Actual Number Actual Number
SU’PTME Less than 1 year 0

I but less than 2 years 1
2 but less than 3 years 2
3 but less than Li. yea rs 3
4 but lees than 5 years
5 or more years 5

SUP R WRD Scale Value 1 thru 9
IbUssing Answer 0

PRWRD 1 th ru Scale Value 1 thru 9
PRWRD2 5 Missing Answer 0

RWRD1 thru Scale Value 1 thru 7
RWRD 33 (highly desirable

thru highly
undesirable ) V

Missing Answe r C
STNDS , Ye s 1

INFOR M , and No 2
FORM No Answer 0
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Appendix E

Correlation Matrix
for

RWRD1 to RWRD33
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e- ‘~o -~ 
.-. ‘-o c’~ 

i,a 0
~~ ~-. a’ \O c’.~ “a o
a 0 0 c’.~ 0 ~J C’J 0

S • • • S •
I I -~

* \O C~ 0\ 0 C” ~~~4 0
V ti’s ~~ C”. 04 0

~i4 a: o —~ c’~ -i c’~- o V
S S • S

a:
-4a:
.q~ ua ~ N- 0) C” 0

04 .-4 0 0’ 0
O~ 0 0 C” . 0 0

>4 ~~~ S • • S S

€4 r~~ I
•-4

-4
TIl -~~ 04 ‘0 ‘0 0

0 ~-4 0 .-4 0a: a: ~~~ 0
-4 ~~a:

0
4 I C’\ 04 0 0o o- c”’. 0

rr 0 0 0
-4 5

a: a:
-a:

04 -4 0Z 0 C”. 0o a: -
~~~ 0

€4 .- 0 0
S S.JI ’JI

a: .-4 0
a: fl 00 -

‘ 0
L’ ~ •

a .-4 0— I

,-4 C\j C’-\ 4 ~r’ ‘C 0- -0 0 0 0
-~ 0 -- 0 0 5 0 0

-~~ ~
- - - a a a *

—
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o. 0 0 4 0 (‘4 .4 C”. 4’ ‘0 ‘0 4’ 04 0 ‘0 0
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0 0 0 C”’. -4’ 0 C”. CX) 0 V’. N- ‘0 0
0 ‘-4 0 ‘-I .-4 ‘-(‘. 4’ CX) ~~4 U )  4 (‘4 ‘0 C’- 0
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