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Abstract

According to the U.S. Congress Joint Economic Cates) the United States is not
producing enough engineers to meet the growingsetedmployers (as cited in Von
Bergen, 2012). While engineers represent an irapbrole in American industry,
engineers are leaving the profession or are ufisatiwith their work (Stabbert, 2010)
while engineer output per hour and per enginededining (Bureau of Labor and
Statistics, 2012). As a potential remedy to thjarious industry trend, application of
motivation theories can improve employee retenfamlall, 2004), detect and correct
morale problems (Herzberg, 2003), detect an engsdevelopment needs (Shoura &
Singh, 1998), and have shown effects in “predi;timderstanding, and influencing
choice, affect and performance” (Latham & Pind@Q2, p. 493) of workers. As little
meaningful research has been performed to deterifnémgineers are motivated
differently from their peer knowledge workers, mogganizations take a one size fits all
approach to employee motivation. In this dissematdata will be collected and
analyzed relative to the importance of individuativational factors in order to
determine if engineers have unique motivating fiactehen compared to their peer
knowledge workers. A comprehensive evaluation ofivation factors, utilizing the
meta-theory of motivation, shall be used in ordegvtaluate motivation factors from a

wide variety of theoretical perspectives.

Keywords: integrative motivation theory, engineer, motivattorwork, meta-theory of

motivation



UNIQUE FACTORS FOR MOTIVATING ENGINEERS

Dedication



UNIQUE FACTORS FOR MOTIVATING ENGINEERS

Acknowledgements



UNIQUE FACTORS FOR MOTIVATING ENGINEERS vi

Definition of Terms

Engineer: “An engineer is a person having at least one ofdif@ving qualifications:

a) a college or university B.S. from an accred@adineering program or an advanced
degree from such a program; b) membership in agrézed engineering society at a
professional level; c) registration or licensureaasngineer by a government agency; or
d) current or recent employment in a job classifararequiring engineering work at a

professional level” (Davis, 1996, p. 97).

Knowledge Worker: Drucker (1977) suggests that knowledge workezsradividuals

that apply their knowledge in order to add valua fom’s services and products.

Drucker suggests that these workers include, amtmgs “accountants, engineers,

social workers, nurses, computer experts of atiiteachers and researchers” (1977, p.

271). For purposes of this dissertation, knowledgekers should be considered as those
that work primarily with information, informatioethnology, research, technical design,

information provisioning, process implementatiomg ahose utilizing unique technical

knowledge in order to add value to their firm’s\sees and products.

Motivation: “Work motivation is a set of energetic forcesttbaginate both within as
well as beyond an individual’s being, to initiatenk-related behavior and to determine
its form, direction, intensity, and duration” (Perd 1998, p. 27). Additionally,
motivation can be defined as the amount of enengpaividual is willing, given

intrinsic and extrinsic factors, to expend in ortteperform a function.
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Chapter 1

Introduction

With over 1.5 million engineers employed in theitdd States (Bureau of Labor
and Statistics, 2012), engineers represent a gitatly important group within American
industry. Drucker (1977) suggests that engineers, subset of knowledge workers, are
the individuals that add to a firm’s services anodoicts. Drucker (2002) also suggests
that knowledge workers are the fastest growing gafuvorkers in developing nations,
and that it is an economic imperative to raiseptoeluctivity of knowledge workers.
Drucker (1992) states “developed economies face@ui stagnation if they do not
raise the productivity of knowledge and service keos” (p. 108). While representing an
important group of knowledge workers, many engiseee leaving the profession or are
unsatisfied in their work environment (Stabbertl@0 Additionally, according to the
Bureau of Labor Statistics (2012), from the yeadd@@ 2009, engineering services
output per hour declined by 5.4%, while the totapaoit per engineer declined by 11.9%.
During this same period, per unit costs for engimgeservices increased by 10.4%
(Bureau of Labor and Statistics, 2012). Accordimghe U.S. Congress Joint Economic
Committee, the United States is not producing ehargyineers to meet the growing

needs of employers (as cited in Von Bergen, 2012).

Herzberg (2003) suggests that managers that doraweide every motivational

opportunity to employees are not meeting the requénts of managing adults. There
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are many reasons that motivation theory can bietilto offset the negative industry
trends relative to engineers. Ramlall (2004) satgythat while many organizations have
implemented employee retention practices, theyarady based upon sound motivation
theory, and therefore their efficacy is questiopabApplication of employee motivation
theory can detect employee morale and employdadsdtproblems (Herzberg, 1974) and
offer solutions to rectifying those problems. Staand Singh (1998) found that
motivation theory can be utilized to determinengmeering management has struck a
balance between the engineer’s need for developamehthe overall goals of the
organization. Motivation theory can also be usedredict the job performance of
scientists and engineers (Keller, 1997) as wetlther employees (Tett & Burnett, 2003).
Motivational theories relative to traits have shasiffects in “predicting, understanding,
and influencing choice, affect and performance’tiflean & Pinder, 2005, p. 493) of

workers.

Engineers have been found to posses unique peityarad personal values that
are different from those of other occupations (bhén & Derrick, 1970). Industry
managers report that engineers often appear tovbetifferently from their counterparts
relative to motivation (Badawy, 1971) and suggkat engineers have different
motivation style differences when compared to tkeientist counterparts. Burney
(2000) found that there are specific suggestiorisltow when managing engineers
which could be different from their peer workeGouger and Mcintyre (1987), utilizing
job core theory, found that there isn’t a significdifference in motivational norms of
knowledge engineers and software engineers. OfRezach, 1966) suggest that it may

not be possible to motivate engineers and scisrdisall. In light of this conflicting
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evidence, managers of workers within firms ofteplgphe same motivational tactics to
engineers as other workers. It would be advantaggmoptimize individual work
motivation factors, if any, for engineers in ortiebetter predict, understand, and

influence their choices, effects and performance.

Research Purpose and Scope

While it is important to optimally motivate engineen the workplace, little
comprehensive research has been performed to deéelfrengineers possess unique
individual motivational factor needs when compai@their counterpart knowledge
workers. This study seeks to determine if theeeusique motivational sources that
“energize,” or motivate engineers in the workpladen compared to other knowledge

workers within their organization. Hypothesed thdl be tested are:

Hi: There is a significant difference in motivatisources between engineers and

general knowledge workers.

H.: There is a significant difference in motivatisources between male and

female workers.

Hs: There is a significant difference in motivatisources relative to tenure with

the firm.

H4: There is a significant difference in motivatieources relative to the age of

the worker.
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Chapter 2

Literature Review

This research is focused upon finding how engse®y be uniquely energized,
or motivated, to be productive in the workplace wlkempared to their peer knowledge
workers. The purpose of the literature reviewvsfbld: the description of engineers, the
introduction and sampling of motivation theory, #pplicability of motivation theory, a
review of the exigent studies of engineers andvatitn, and to produce the foundation
of the methods that will be utilized to study thetimational source differences, if any,

between knowledge workers and engineers.

It is important to note that the hypotheses testdlis research are very broad in
nature. Asking what factors may be unique relativeotivation encompasses many
characteristics of motivation. A plethora of mation theory exists, and each theory
measures fairly unique dependent variables relabiveotivation. Landy and Becker
(1987) suggest that the use of motivation theddegescribe individual motivation is like
several blind scientists trying to individually dese an elephant by touching different
parts of the elephant. Each scientist may desthibelephant as a trunk, tail, ear or
knee. Each scientist would be correct, but cooldcome up with a full description of
the elephant independently. As such, the liteeataview includes a broad spectrum of
exigent motivation theory which will provide theufedation of a comprehensive

evaluation of motivating factors.

Engineers
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According to the Accreditation Board for Enginegremd Technology (ABET),
engineering “is the profession in which a knowled§éhe mathematical and natural
sciences gained by study, experience, and prastmaplied with judgment to develop
ways to utilize economically the materials and é&srof nature for the benefit of
mankind” (ABET, 2012). Accordingly, engineeringhmology is defined as “the part of
the technological field that requires the applmatof scientific and engineering
knowledge and methods combined with technicalskillsupport of engineering
activities; it lies in the occupational spectruntvizeen the craftsman and the engineer at
the end of the spectrum closest to the engineeBER 2012). According to Michael

Davis (1996, p. 97), the standard definition okagineer is:

An engineer is a person having at least one ofat@ving qualifications: a) a
college or university B.S. from an accredited eegiing program or an advanced
degree from such a program; b) membership in agrézed engineering society
at a professional level; c) registration or liceresas an engineer by a government
agency; or d) current or recent employment in acjasification requiring

engineering work at a professional level.

There exists reason to suggest that engineersimaydifferent motivating
factors when compared to their peer knowledge werlae to their unique personality
characteristics. Engineers are more conscientiadsmotionally stable than the general
population (Dai, 2003; Van Der Molen, Schmidt, &i#&man, 2007). Further, it was
found that engineers are extremely extravertedname autonomous than a national
comparison group, while scoring low in agreeablsr{f®an Der Molen, et al., 2007).

Others have found that engineering students ddfén@m students that were pursuing
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non-engineering degrees by being more tough-minateiérly, and conventional (Kline

& Lapham, 1992). As an example, by being more henngnded, orderly, and
conventional, it could be hypothesized that engmaee more susceptible to expectancy
of reward, as outlined by Vroom (1963), or equitgtivation theory as proposed by

Adams (1965), when compared to other professiormaifs.

Motivation

“Work motivation is a set of energetic forces thaginate both within as well as
beyond an individual’s being, to initiate work-redd behavior and to determine its form,
direction, intensity, and duration” (Pinder, 199827). Additionally, motivation can be
defined as the amount of energy an individual iivg, given intrinsic and extrinsic
factors, to expend in order to perform a functigianagers seek to alter extrinsic factors
and adjust work relative to intrinsic factors irer to optimize employee motivation.
Motivation research has been of interest to marsadgecause it offers guidance on how
to optimize the value of the work performed by emypkes. The proper motivation of
employees is valuable to the firm in terms of emploretention, productivity, and job

involvement (Ramlall, 2004).

In order to improve the effort from employees, ngera must provide a
conducive environment for employees to developyowe self-esteem, and become
engaged participants in the organization (Dean-Rint®88). Many theories of

motivation are available for workplace applicatisithin the exigent literature.

Motivation Theory
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The characteristics of motivation have been stuthealigh a variety of
frameworks (Barbuto & Scholl, 1998), including psgsocial, expectancy, need-based,
intrinsic, social identity, goal setting, self-camt, as well as perhaps developmental.
Each group of theories has to some extent efficasyudying some component of
motivational behavior. Latham and Pinder (200%5)gast that motivation theory be
grouped into the frameworks of needs, traits, \@laentext, person-context fit,
cognition, and affect/emotion. According to Larahd Becker (1987) each group of
motivation theories have general strengths in thigility to measure specific dependent
variables. Need and equity based theories are gboudderstanding affective
consequences of work, while reinforcement and tiedry are suitable to better
understanding work behaviors. Expectancy theoghirive appropriate for predicting a
worker’s choice between alternatives. There ifethpra of individual motivation
theories, but there is no single theory that caagx all behavior relative to motivation.
It is the researcher’s responsibility to selectrti@ivation theory that best suits the
dependent variable being studied (1987). Howenbken an organization is asking for a
full picture of the motivational factors “at playélative to their workers, the organization
may need to utilize several different theories otiration in order to better predict,

understand, and influence their worker’s choicéfects and performance.

Another factor that is predictive of theories a@d in organizations is the ability
of the theory to provide prescriptive findings the practicing manager. For instance,
Maslow’s hierarchy of human needs has proven pnoalie in terms of being
prescriptively applied within organizations (Schiei & Clayton, 1973), while

Herzberg's two factor theory offers robust predorgomethodologies to improve
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motivational methods in the workplace as it relatekis theory (Herzberg, 2003). There
are many approaches to motivation theory. Asnmioiseconomical to outline all the
exigent motivation theories, it is important to derstrate the variety of theories
available through an examination of some of theemofiiuential classical and recent
theories available in the next section of this pajexigent within the research,
motivation theory can be classified as needs bag®d,setting, reinforcement, equity,

self concept, extrinsic/intrinsic, or expectancgdty.

Needs theories of motivationAccording to Ramlall (2004), “need theories
attempt to pinpoint internal factors that enerdigbavior” (p. 53). Integrative within this
taxonomy is meeting the needs of the worker redatiivjob satisfaction, job enrichment,
making the job challenging, optimizing job designd the firm’s effect on the worker’s
cognitive growth (Landy & Becker, 1987). In summareeds based theories suggest
that motivation occurs through the process of warkeeeting their needs, whether that
is through striving to meet their needs, or by hgwheir needs met through workplace
environmental factorslt is suggested that striving for meeting need$aving needs
met, motivates the employee to be productive. Néeded motivation theories are
based upon the premise that humans exist in acftatesatisfied needs, and that they are
willing to expend energy and effort in order toisigtthose needs as depicted in Figure 6.
Needs based theories were some of the earliesi¢kesd motivation to be introduced
and focused upon increasing the productivity aforiedf the worker. Needs based
theories include Maslow’s (1943) hierarchy of humaeds, Alderfer's (1969) ERG
theory, McGregor’s (1960) theory X and theory Y rieerg’s two factor theory

(Herzberg, Mausner, & Snyderman, 1959), Murray%3@) psychogenic needs,
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McClellands’s (1975) theory of needs, and the the@bwork adjustment (Rounds,

Henly, Dawis, Lofquist, & Weiss, 1981).

Metivation to expand energy and effort to satisfy needs

Individual | Effort and Satisfaction of
NQEds ﬁz% NEEd

Figure 1. Premise of needs based theories

The premise of needs based theories suggest thaeiéd is identified and
frustration about not acquiring that need is exgrered, resultant energy will be
expended by an individual to satisfy that neede @inthe primary weaknesses of needs
based theories is the process of quantifying howhmeeds frustration affects the
productivity of an individual in the workplace. Aiionally, if needs are met by the
workplace, needs based theories primary premisgestgthat a worker is no longer
motivated because their need is now met. Ald€df@69), in order to address this
problem, suggests that individual needs are chgngimd that it is the manager’s
responsibility to understand those changing neadsadapt environment and jobs to
energize the individual. Alderfer also believeatthfter a need is met, it may become
even more important to the individual. Herzberg7/4) suggests that needs are based
upon a two factor theory: categories of needsithdt met are dissatisfiers, while
another category of needs, if met, are satisfiSaisfiers will energize a worker to be
productive, while dissatisfiers, if not met, carlyodissatisfy. A satisfied employee,

according to Herzberg, is productive.
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Needs based theories are important and highly dpedlwithin the exigent
literature relative to motivation, and can be auahle tool in evaluating the unique
“energizing” needs that may be motivating engin@dren compared to their peer
knowledge workers. Each of the seven needs tlemraduded in this literature review
has unique strengths and weaknesses, and canegnavide insight into the differences

between engineers and their peer knowledge workers.

Maslow’s hierarchy of human needsMaslow’s (1943) theory of human
motivation was an early needs based theory thatieasloped upon the premise of
clinical observation and experience. Because Mdslawtivation theory was based
upon observation, it was proposed that the relgtisiebjective nature of the theory
should be received as a suggested conceptual frarkdar future research that must be

validated, expanded upon, or discredited by futasearch.

According to Maslow, individual wants or needs tesua drive or motivation to
satisfy those wants or needs. This drive resnltgehavior or action on the part of the
individual towards attainment of the needs or wahthe individual. However, Maslow
suggested that the human being is never fullyf&adisand as needs are satisfied, others
come into focus, and therefore, needs-based miativaever ends. In other words,
humans are perpetually in a state of wanting aeding, and will take action to attain
needs once prior needs are met. Maslow beliewsdrttividuals were commonly in a
state of having their needs met, but also coulohlzestate of having unsatisfied needs at
the same time. As a result, Maslow arranged humeads into a hierarchical format
whereby lower needs should be at least met to stegeee before higher level needs

begin to motivate the individual to act in ordematthieve the next level of need.
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According to Maslow the need levels, from loweshighest; include physiological,

safety, love, esteem, and self-actualization assho Figure 2.

Self-
Actualization

H]hnf
Esteem Meen
/ Love \

Safety

/ \ |

Figure 2. Maslows’s Hierarchy of Human Needs

Lower
Meed

Within his hierarchy of human needs theory, Mas(@®43) maintained that after
an acceptable level of economic security was segtine individual would begin to
focus on the higher goals, including love, self andllic esteem, and in rare cases, self-

actualization.

While there exist numerous measurement difficsltnvolved in empirically
validating or disproving Maslow’s theory, therecensiderable consensus that there is
little support for the hierarchical nature of Masle needs (Rauschenberger, Schmitt, &
Hunter, 1980; Schneider & Clayton, 1973; Wahba &®ell, 1976). A recent study
suggests that individuals usually achieve basidsi®efore other higher order needs are

met, but that it is not necessary to attain lowesds first (Tay & Diener, 2011). Tay and
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Diener concluded that motivation to achieve nesd®t based upon the order of needs,
and that well-being is often derived from working @ number of needs simultaneously.
The fifth level of Maslow’s hierarchy has been padiarly difficult to measure and
provide prescriptive actions for managers (Gro¥€35). It has also been suggested that
Maslow’s theory is ethnocentric, applying only e tattitudes and values of the United

States (Hofstede, 1984).

Regardless of the difficulties presented by Ma&dwierarchy of human needs,
the theory continues to be used extensively fazaed, and has experienced a
resurgence of interest at the turn of th& @dntury, albeit for limited and narrow scopes

of research.

Alderfer's ERG theory Building upon, refining, and supporting Maslow’s
(1943) hierarchy of human needs theory, Alderf€r369) ERG theory reduces
Maslow’s five needs into three groups includingséemce, relatedness, and growth, or E-
R-G. The existence group is composed of basicmaateeeds, such as physiological and
safety needs, as well as food, shelter, waternc&a pay, and benefits. This group was
previously composed of Maslow’s physiological aatesy needs. The relatedness group
consists of the importance of interpersonal retedips, including the social
relationships with family, friends and co-workefBhis group consists of Maslow’s
external portion of the esteem need, as well aslsoeed. The growth group consists of
an individual’s intrinsic orientation for persorddvelopment, including the desire to be
productive, creative, or to perform interesting kvot his is the most difficult group to
categorize, measure and explain, as it consid#asfow’s internal esteem category and

the need for self-actualization.
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Alderfer’s ERG theory also differs from Maslow’stiry in that Alderfer asserts
that the different levels of need are often purssigtultaneously, while Maslow suggests
that once lower needs are met, an individual witius on the next higher level of
actualization. While Maslow’s hierarchical natwfeneeds suggests that a lesser need is
usually satisfied before there is focus on the hggther need, there is little support for
the hierarchical nature of Maslow’s needs (Rausicbeger, et al., 1980; Schneider &
Clayton, 1973; Wahba & Bridwell, 1976). An oftesedl argument against the
hierarchical nature of needs is that of the stgrartist. A starving artist is ignoring

lower level needs for food and shelter in orderetize a higher order need.

Another unique feature of Alderfer's ERG theoryhat an individual may pursue
many different levels of needs simultaneously. ekample of this may be a workers
motivation to be promoted. The need identifiednpotion, would help satisfy the needs
of existence (pay), relatedness (larger group aesoetwork), and growth (self esteem).
Further, Alderfer suggests that there are relatipnssof desire for needs between the
levels of needs that are met from each group.nked in one group changes, it may
trigger a higher or lower desire for needs in aaotiroup. Alderfer (1969) proposed the

following:

P1: The less existence needs are satisfied, the they will be desired.

P2: The less relatedness needs are satisfied,dleeaxristence needs will be

desired.

P3: The more existence needs are satisfied, the m@tedness needs will be

desired.
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P4: The less relatedness needs are satisfied,dreethey will be desired.

P5: The less growth needs are satisfied, the netaedness needs will be

desired.

P6: The more relatedness needs are satisfied,dhe gnowth needs will be

desired.

P7: The more growth needs are satisfied, the nmenewill be desired.

Alderfer’s proposition suggests that there isrichangeability between needs.
Relying upon Alderfer’s propositions, a manager re@gk to improve his worker’s
motivation for growth by increasing relatednesss§attion (proposition six). The seven
propositions are important factors to consider weamparing different workers, such as
engineers and knowledge workers. If a group ofkenxs reports low relatedness
satisfaction when compared to another group, tieearding to ERG theory, the desire
for growth will be less for the first group. Thian help explain unique differences

between worker groups such as engineers and kngevledrkers.

The strength of ERG theory is the flexible andaiyic nature of the theory, and
the recognition that each individual is differesmbd that individual needs change
frequently. While ERG theory is widely acceptechaslid component of measuring of
employee motivation, it possesses difficulty inngeempirically evaluated
(Rauschenberger, et al., 1980). The flexible andhthic nature of the theory is the
source of the difficulties of empirically evaluagiand validating the full premise of the
theory. Despite this considerable difficulty, ER@ory is accepted by many

organizations as a rational component of evaluamgloyee motivation.
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McGregor’s theory X, theory Y As a result of examining the behavior of
individuals at work, McGregor (1960) developed tihreories of worker motivation.
Because McGregor did not want to bias readerssofht@ories with specific naming of

the two theories, he referred to them simply asth&X and theory Y.

Theory X (McGregor, 1960) assumes that employesikdiwork and will avoid
work whenever possible. Because of the individudistaste for work, workers must be
threatened and controlled in order for managenwergdeive the appropriate level of
work. The theory assumes that the average workdens to be directed, does not like
responsibility, is unambiguous, and focuses onrigcabove all other needs. It also
assumes that workers will perform from the feapwhishment or by rewards of benefits
and money. As a result of these assumptions, neamagt must carefully manage, direct

and supervise workers.

Theory Y (McGregor, 1960) assumes that the levg@hysical and mental effort
expended by the worker is as natural as rest gr glven that the worker is committed
to the goals of the organization, the worker wdlself-directed and not require control
and threats of punishment. Additionally, theora&umes that if a job is satisfying, the
worker will become committed to the organizatio@iven the proper leadership and
environment, theory Y also asserts that the wonkitnot only assume responsibility,
but will seek responsibility. By including a largertion of the organization, creativity,
imagination and ingenuity can be used by workernaoe effectively solve work
problems. McGregor asserts that management acweptd the assumptions of theory Y

would result in higher productivity from the worker
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McGregor’s (1960) theory Y is the foundation of ffreposed motivation for
workers to be productive and effective, and haseaeld a high degree of recognition
from organizational behavior theorists (Miner, 2P8@d is a classic in terms of
management principles. However, according to Mitlere are no direct tests of
McGregor’s theory Y, and that McGregor never cortddeesearch to prove or disprove
the theory. Additionally, McGregor did not attentptmake his variables operational in
order to invite the empirical evaluation of hisahg Therefore, it is not possible to test
the primary assertions of the theory directly. Hoer, in breaking down the
assumptions, the use of other theories, includargjgpatory management, job
enlargement, and performance appraisal, has inbjiragpported theory Y. The broad
nature of the assertions of McGregor is intuitivappealing, and is generally accepted by

behavioral scientists today, but remain nearly isgdae to test.

While McGregor’s (1960) theory X and theory Y passes great weaknesses, it is
important to note that there is acceptance of ti®n of participative management,
employee empowerment, and goal setting. Thereitocan be advantageous to
understand how the desire of engineers for diffelesadership styles can vary from that

of their peer knowledge workers.

Herzberg's two factor theoryHerzberg's two factor theory (Herzberg, et al.,
1959) theorized that specific job factors exist tietate to job attitudes, and that the job
factors could be categorized as satisfiers or ti§gas. Herzberg, Mausner and
Snyderman’s findings originated from studies conedon the attitudes of engineers and
accountants toward their jobs, factors associatddtivese attitudes, and their effects on

work performance. As a result, Herzberg et algesgthat the factors, attitudes, and
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effects (F-A—E) should be studied as a unit, nahdiwidual elements. Through further
empirical studies, Herzberg et al. identified atabsified specific job factors into two
groups: motivators and hygienes. As a resulhefstudies, it was concluded that
motivator factors result in job satisfaction andtthygiene factors result in job
dissatisfaction. From the study, motivators ineldédchievement (43% of responses),
recognition (33% of responses), the work itself426f responses), responsibility (22%
of responses), and growth or advancement (20%spbreses). Hygiene factors, which
result in job dissatisfaction, included companyiggoand administration (35% of
responses), technical and people skills of suparyZ0% of responses), salary and other
material forms of compensation (18% of responses),working conditions (11% of

responses).

According to Herzberg et al. (1959), satisfienes iatrinsically based, and
motivation emanates from the desire or need of ergrko achieve to the highest levels
possible, which is consistent with Maslow’s (1948)f-actualization need. Herzberg et
al. suggest that satisfiers thrive in a Theory Yt@fegor, 1960) culture and lead to
positive job attitudes and superior job performaneeause they satisfy the individual's
need for self-actualization in the workplace. Thenpany can only facilitate this process
by allowing workers to perform tasks in a work eowment that will enhance their

ability to achieve towards self-actualization.

Alternatively, Herzberg et al. (1959) suggest thiasatisfaction emanates from
extrinsic factors. Factors that are classifiediasatisfiers only meet the needs of
workers in order to avoid relatively disagreeabl¢hoeatening situations or unfavorable

physical environments. Importantly, dissatisfiare not a part of the job itself, but a part



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 18

of the physical job environment. Referring to #hésctors as hygienes, Herzberg
suggests that the satisfaction of hygiene factansanly lead to the prevention of job
dissatisfaction. Additionally, hygienes cannot noye worker satisfaction nor motivate
workers to improve achievement. Importantly, withthe presence of enough satisfiers,
workers will require greater satisfaction of hygdactors such as pay, physical
environment, or job perks. Herzberg (2003) suggistt the cost of replacing satisfiers

with hygiene factors will increase incrementallytlas presence of satisfiers decrease.

Historically, Herzberg's two factor theory has begiticized for Herzberg’'s
(1959) claim that hygiene factors can only leath®prevention of job dissatisfaction,
and that hygienes cannot improve worker satisfactidany studies that have sought to
validate the Herzberg research and claims relaive/giene factors through different
instrumentation were either unsuccessful or achienixed results (Brenner, Carmack,
& Weinstein, 1971; Graen, 1966a, 1966b; Solima0).9 In summary, critics contend
that motivator effects on motivation depend on hasll hygiene factors are met, and
that both hygiene and motivator factors affect tsztisfaction and dissatisfaction,

contrary to the claims of Herzberg.

A particular strength of Herzberg’s (1959) two tadheory is that it was
developed for application within organizations.e&ly, the theory has a work-based
context, coupled with needs that are identifiabigaw the workplace, and has a clear
method of implementation and confirmation of res(Herzberg, 2003). Additionally,
the motivation hygiene theory has been institutiaed and is included as one of the

eleven most influential motivational theories ireusday (Miner, 2002).
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Murray’s psychogenic needsAccording to Murray (1938), individuals possess
primary needs that are biologically based. Theszls include water, food, air, sex and
the avoidance of pain, as well as secondary néati®tiginate from biological needs or
are part of our human nature. Murray assertstkiggie are a total of 20 psychogenic
needs, including abasement, achievement, affina@ggression, autonomy,
counteraction, defendance, deference, dominanbéigan, harm avoidance,
infavoidance, nurturance, order, play, rejecti@mtence, sex, succorance and
understanding. While secondary needs are notrfggstant than primary needs, Murray
suggests that secondary needs arise after prine@gsrare met. Murray believes that an
individual only experiences a small subset of thgp&ychogenic needs at any given time
and that an individual may not experience the rieedll 20 of the secondary needs

during their entire life.

While believing that the individual's needs argykely unconscious, Murray
(1938) asserts that these needs largely influendelave human behavior. Murray also
assumes that the human is constantly in a stateseduilibrium, which explains what
needs are and why humans possess them. Murragstsdbat needs arise from two
different processes: reactive and proactive. Reaokeds are the result of external
events, such as the need for harm avoidance whemadual is being attacked.
External environmental pressures act upon the ithdial and motivate the individual to
expend effort or act. Proactive needs arise frathimthe individual spontaneously,
such as the desire for affection from a new acdaage. Proactive needs that arise from

within the individual also motivate the person kpend effort or act.
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Murray (1960) believes that needs have differeatatteristics in terms of
urgency, which he describes as prepotency. Ifnasel has a higher level of prepotency,
or urgency, it will take precedence over anothss l&rgent need. For example, if an
individual is at a restaurant because he or shangry, and suddenly there is a fire in the
restaurant, the need for harm avoidance will takegxence over hunger at that time.
Similar to Alderfer's (1969) ERG theory, Murray lesles that satisfying one need can

act in satisfying another need.

Unique to Murray’s theory is the inclusion of “psgswhich arises from an
individual's experiences in childhood that shapas activates unique needs later in life.
Theorizing that there is a significant interactimtween press and needs, Murray (1960)
suggests that both environmental and press se@pel behavior in adults. This
interaction, referred to by Murray as “thema,” rgfied within the individual in order to
create a person'’s feeling of coherence, orderuaitg. Unlike Maslow’s theory, Murray
suggests that individuals have spontaneous anedckagging needs that do not include

order or hierarchical sequence.

Murray’s suggestion that each individual posseas&gue and ever-changing
needs is an important factor in evaluating diffeembetween groups. Engineers may
possess different needs altogether different fiomse of their peer knowledge workers.
These needs, for example, may be the result cfradtthat requires more autonomy or

need for achievement at the expense of deference.

McClelland’s theory of needsBuilding upon three of Murray’s (1938) needs,

including achievement, affiliation, and power, Me{ldnd (1975) suggests that all
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individuals are motivated by these three needsmesmanner, and that one is usually
dominant. The needs are acquired and formed owverliy life experiences and the
cultural background of the individual. Like Alderf(1969) and Murray (1938),
McClelland asserts that individual needs may chavge time through personal growth,

environmental factors, and experience.

According to McClelland (1975), the individual nefed power can be grouped
into two categories of individuals. The first aqgbey is individuals with a high need for
personal power that wish to direct and influendeert. The second category consists of
individuals with a high need for institutional powehom enjoy organizing the efforts of
other in order to achieve the goals of the orgditima High power oriented individuals
also enjoy competition and seek status positiotisinvthe organization. While high
power individuals seek leadership roles, they oftemot possess adequate flexibility

and people centered skKills.

McClelland (1975) asserts that individuals withighhneed for affiliation desire
strong peer relationships, safety, and teamwotkese individuals want to be liked and
accepted, and tend to conform to the social norfntisecorganization or group. High
affiliation need individuals also prefer cooperates opposed to competition.
McClelland also asserts that high affiliation nésdividuals undermine the objectivity

and decision-making capability of managers.

According to McClelland (1975), individuals withhggh need for achievement
possess a strong desire to achieve, succeed aeld éxdividuals with this type of need

will often set goals that are achievable and realisThe achievement oriented individual
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will tend to work alone or with other achieversdahey do not seek recognition, as the
completion or achievement of their work is themdl reward. Importantly, achievement

oriented individuals do not perform well when camired with unrealistic goals.

McClelland (McClelland, 1975) suggests that histlygs more useful than
Maslow’s and Alderfer’s theories, as there is altteaf empirical evidence that supports
his theory. While Alderfer's and Maslow’s theori@ere more description in nature,
McClelland’s theory provided a mix of descriptivedaprescriptive elements,
provisioning management with actionable tasks ¢batd improve the productivity of
workers. Management, McClelland asserts, caniti@elpositive organizational
behavior through training and by matching jobshi motivational needs trichotomy of
the worker. McClelland (1975) asserts that eaclitasl motivated within the framework
of recognizing the orientation of the individudlen providing the environmental factors

that will provide them with the ideal mix of eachtbeir three needs.

While McClelland’s needs theory demonstrates viglioi many areas,
McClelland’s theory has also been criticized ferpbor prediction power relative to
entrepreneurial behaviors (Kapp, Smith-Hunter, &kers, 2003). Additionally,
McClelland’s needs theory has been largely disteddielative to application in cultures
other than that of the United States. Specificalbhievement is viewed differently in

cultures outside of the United States, specificilijure to achieve.

The importance of McClelland’s needs theory carvigi®valuable insight into
the comparing the differences between engineershemndpeer knowledge workers, if

any. Given that there are differences relativBlo®Clelland’s (1975) needs theory
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framework, actionable, prescriptive guidelines rbaysuggested to managers of

engineers.

Theory of work adjustment.The theory of work adjustment (Dawis & Lofquist,
1984) suggests that a good fit between the indalidwrker’s abilities and the role they
play within the organization and work performediwgsult in employee satisfaction. It
is asserted that if reinforcers are present thaitess the individual values and abilities of
the employee through improving and tailoring thekvand organizational role to the
employee, the employee will be more satisfied aodiyctive (Gustafson & Mumford,
1995). Reinforcers are addressed by tailoringmbek to the six key values of the
worker: achievement, comfort, status, altruismegafnd autonomy (Rounds, et al.,
1981) as depicted in Figure 3. Numerous receunietthave found elements of work
adjustment to be significant to worker satisfactwomproductivity (Edwards, Scully, &
Brtek, 2000; Gustafson & Mumford, 1995; Houkes,s&@m, DeJonge, & Nijhuis, 2001;

Norde & Fox, 1996; Wright & Cordery, 1999).

Worker
Abilities and
Values

v

Tailoring Wark to Worker Values and Abilities

Y & & < < &

Achleverment Comfort Status Altruism Safety Autonomy

& & < 4 < <

Improvement of Worker Satisfaction and Productivity

Figure 3. Theory of Work Adjustment
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As a result, the degree of satisfaction of theleyge with the work environment
and reinforcers is asserted to be able to preacsatisfaction of the employee and the
employer (Rounds, et al., 1981). It is acknowletiti@t there are other factors that may
be present that infringe on the predictability ariter satisfaction, including the worker
growing out of the job through skills improvemeatack of flexibility, the worker

picking the wrong career, or the worker possessinge attractive employment options.

Work adjustment and job fit have been linked toynpositive attributes of
employee behavior. Job fit has been associatddhigher performance of the worker
(Caldwell & O'Reilly, 1990), organizational commigmt (Meglino, Ravlin, & Adkins,
1989), work attitudes (Smart, Elton, & McLaughlir$§86), applicant preferences and
behaviors (Rynes, Bretz, & Gerhart, 1991) and heaid adaptation of workers (Moos,
1987). These studies suggest that work adjustarehjob fit result in better worker
motivation, workers being attracted to an orgamratthe worker being evaluated more

favorably by an organization’s leadership, and a&oal; better worker productivity.

Evaluating engineers as compared to their peewrlatye workers relative to
their sensitivity to job fit can offer insight intbe potentially unique factors that may

uniquely energize these two groups to be produengemotivated in the workplace.

Expectancy Theory

Also known as valence-instrumentality-expectan®ptly, expectancy theory
examines the relationship between the level of wwoéffort to the level of performance,

then the level of performance against rewards fiswadly examines the rewards against
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the personal goals of the worker (V. H. Vroom, 196Bhese stages are referred to as
expectancy, instrumentality, and valence respdgtivéroom suggests that these stages
are incorporated into a series of relationshipsaedeferred to as individual effort,
individual performance, organizational awards, pasonal goals as depicted in Figure
4. Expectancy theory suggests that the end reisdah@ only factor in a worker’s
decision relative to the choice before them. Elquery theory examines the cognitive
choice processes that a worker engages in comitiggtdecision to behave one way or

another based upon effort adjustment, performaarwe yeward.

Individual
Effort

l | /__/_,4-* Ralaticnship 1

Individual
Performance

I | /‘_‘i Relationship 2

Organizational
Rewards

J | _/,-} Relaticnzhip 3

Personal
Goals

Figure 4. Expectancy theory relationships

According to Vroom (1963), the first relationstspggests that changes in levels
of effort have consequent changes in performaitfcg worker inputs enough effort,
improvements in performance will be realized. Fkeond relationship suggests that a

specific amount of performance will receive the rayppiate and wanted reward. The
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third relationship implies that motivational valisederived from the correspondence
between personal goals and the firm’s rewardskibmthe relationships, motivation to
increase effort is linked to the firm’s goals givdat the firm’s goals correlate to the
individual's goals. The core element of the themyuires firms to have rewards solidly

linked to performance, and that the rewards arergted and wanted by the worker.

Vroom’s (1964) expectancy theory fits in an impottniche of motivation
theory. Expectancy theory attempts to explain whbykers make individual choices in
the workplace. Expectancy theory also attempgsipirically measure the motivational
power of a given choice through three key variablatence, expectancy and
instrumentality. Valence is the degree to whichratividual feels that the reward fulfills
their preferences, needs, goals and motivationgtine. Valence, or reward, can be
expressed either in avoiding a negative consequ@eggtive valence) or achieving a
desired consequence (positive valence). Instruaignis the trust, or certainty that if
the task is achieved, that the reward will actubyreceived by the individual. If an
individual has been promised a reward, but is uageas to whether the promise will be
kept, there is less motivational value in the @ftereward. Expectancy is how certain an
individual feels about being able to accomplishatbain a goal given their existing skills,

confidence, and external support.

Vroom (1964) suggests that the relationship betvesgoectancy, instrumentality,
and valence can be expressed as a mathematicéibfureand can predict the

motivational power of a given decision choice. &roproposed the following function:

Motivational Power = Expectancy x Instrumentaktyalence
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With the given formula, if an individual believeey can achieve the result,
believes they will be rewarded, and they valuediieome, there will be motivational
power. If an individual believes that a result t@nachieved, but that either they won't
be given the reward, or that they don’t value #&ard, the results would be no
motivational power. Expectancy theory is an imaottheory in evaluating differences
between engineers and their peer knowledge worketisat expectancy theory can
suggest differences in how much these groups valuards, how deeply they believe the

promise of rewards, and how confident they arecbfeving outcomes.

Reinforcement Theory

According to Skinner (1958), behavior and decisiaking of workers is at times
automatic, reflexive, or involuntary in nature, aad result of external forces that have
influenced their satisfactory decision making ia gast. Habits are formed through
decisions that have been made satisfactorily, laatdhiave been re-applied to similar
circumstances several times. Given that the regulte decision continues to be
satisfactory, a habit is formed relative to thedwabr of the individual (1958). As a
result, in order to motivate an individual, the idaan making process must be influenced
at the time of the initial cognitive process. imgle terminology, reinforcement theory
can be summarized as rewarded behaviors will beated, punished behavior will not be
repeated or produce erratic behavior, and ignoeda@vior will not be repeated as

referenced in Figure 5 (Landy & Becker, 1987).



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 28

Worker
Behavior or
Choice

<

External (Environment Response)

& & &

Ignore
Choice or
Behavior

& & &

Positive Negative
Consequence| Consequence

Increases the

probability that Erratic and Ignored behavio
behavior is unpredictable will not be
repeated by behavior repeated

worker

Figure-5. Reinforcement Thec

Reinforcement theory (Skinner, 1958) is valuabléeadership in that it provides
an intuitive mechanism to address and modify irdligl behaviors in the organization.
Workers can be conditioned, through external ogional stimuli, to behave in a way
that is beneficial to the firm. Rewards and pumisht, consistently applied over time,
Skinner suggests, will modify worker behavior. fercement theory is easily and
extensively applied within the workplace. A fotage implementation process is
suggested, including identifying desired behawioeasurement of desired behavior,
providing reinforcements for that behavior, andgitundinal assessment of behavior
change. Repeated satisfactory responses to wokére or behavior may move the
behavioral response to the habit stage, whereltlydupositive or negative consequences

are no longer required.

While reinforcement theory is intuitive, practi@ld easily implemented, the
theory cannot answer motivational questions reggfivbehavior initiation, doesn’t

address differences in sensitivities to reinforcenad the individual level, and
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experiences de-sensitivity of the individual to amreinforcements over time.
Reinforcement theory offers the mechanism to cobebavior once the behavior has
been initiated, but cannot answer the question asy behavior is initiated (Skinner,
1958). Reinforcement theory does not agree atltler theories, such as self concept, as
self concept notes that each individual is oriemlidéf@rently relative to their response to
consequences. Self concept asserts that somédinalis, categorized as internal self-
concept, care little for external acceptance oif thehaviors, as they are almost
exclusively focused on their internal ideal setit axternal behavioral acceptance

(Leonard, Beauvais, & Scholl, 1999).

Reinforcement theory differs from needs basedrtbedn that reinforcement
theory focuses on behaviors, or choices, of indiaid rather than the personal states of
workers. Reinforcement theory is intuitive, asimply implies that behavior can be
shaped by providing external stimuli. Howevernfeicement theory has been criticized
for treating each individual the same in termshef worker’s sensitivity to reward and
punishment. Additionally, the efficacy of rewantdgpunishment often change over
time, specifically after the goal of the rewardpoinishment has been initially met by the
worker. Last, reinforcement theory is difficultapply in modifying complex human
behaviors, such as a worker demonstrating poor woakity while worrying about a

critically ill parent.

Similar to other motivation theories, reinforcerntmeory measures specific
independent variables that are relative to theystdiginotivation. Primarily,
reinforcement theory helps the researcher to bettderstand the individual's response

to behavioral reinforcers in the workplace. Aslsubis independent variable set relative
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to motivation can be valuable in assessing an itapbcomponent of the motivational
differences between groups of individuals, suchragneers and their peer knowledge

workers.

Equity Theory

According to Adams (1965), individuals continuatlympare and contrast their
job inputs and outputs to those of others. Indigid act in order to correct or eliminate
inequities relative to other workers with respecinputs and outputs. When the
individual acts, they are motivated by a need twexd the inequity. Equity is dependent
on the comparison a person makes between his eeward/investment ratio with the
ratio of others considered to be in a similar gitra(1965). In terms of worker
motivation to act, if people feel that they areguigably rewarded, they may be
dissatisfied, reduce the quantity or quality ofpuit or leave the organization. If people
perceive the rewards as equitable, they will m&sty continue the same level of output.
If people believe the rewards are greater than vghagrceived as equitable, they may
work harder, however, it is also possible that somag distort their value and discount

the rewards.

The conceptualization of organizational justice hather developed upon the
basis of equity theory (Greenberg, 1990). Fundaatlgnorganizational justice involves
individual's developed beliefs about his or hertatution provided to the employer
compared to their consideration (tangible and igitale compensation and benefits). The
workers form attitudes relative to their perceivatio of contribution and consideration

versus the contribution and consideration providiers in the organization.
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Organizational justice posits that when there iiéss in terms of equal consideration
for contribution across the organization, individoatcomes of the organization are
accepted by the workers (1990). When employeeperthat they are treated unfairly,
they have lower organizational commitment, are nh&sdy to leave the firm (1990), and
experience fear, anger, hopelessness, sadnedgneswt, rage, irritation, shame,
embarrassment, guilt, dread and cynicism relatué organization (Harlos & Pinder,
1999). Research has shown that worker perceptitairoess affects the dependent
variables of theft (Greenburg, 2002), self sadnfycdecisions (Turillo, Folger, Lavelle,
Umphrees, & Gee, 2002), revenge (Trip & Bies, 2082botage (Ambrose, 2002), and

workplace retaliation (Skarlicki & Folger, 1997).

Equity theory possesses weaknesses that havepbered out by researchers.
Specifically, much of the research conducted ontgdeory has been in a laboratory
type setting (Huseman, Hatfield, & Miles, 1987)sttiag doubt on successful application
in real work environments. Additionally, some as#eat individuals may perceive
inequity at the level of the entire organizatioat just on an individual, person to person

basis (Carrell & Dittrich, 1978).

Equity theory can be useful in evaluating theetéhces in employee motivation
in terms of comparing sensitivity to equity themeézven that different groups of
employees, such as engineers, may possess acaghififference in sensitivity to equity
related motivators when compared to peer knowledyders, equity theory could be
instructive in evaluating motivational differendastween engineers and their peer

knowledge workers.
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Goal Setting Theory

Developed within the discipline of industrial/orgaational psychology over a 25
year process involving 400 field and laboratoryexkpents, goal setting theory suggests
that specific, high goals for individuals motivateem to higher levels of task
performance (Locke & Latham, 1990, 2006). It iggested that goal setting theory is
“the underlying explanation of all major theoridsamrk motivation” (Lunenburg, 2011,
p. 1) such as expectancy theory (V. H. Vroom, 198Bslow’s hierarchical theory of
motivation (Maslow, 1943), Herzberg’s two factohgory (Herzberg, 1974), and social
cognitive theory (Bandura, 1986). Locke and Latl{2606) suggest that high goals, as
opposed to easy, vague or abstract goals, procuoeal levels of task performance. If
an individual possesses commitment to the goalgdaé is consistent with the
individual’'s values, and the individual possessesrequisite skills to execute the task,
and in the absence of conflicting goals, theresgyaificant relationship between the
level of challenge in the goal and task performar@eal setting theory suggests that an
individual is in a state of discontent in their&xg situation, and that achievement of the
goal will help satisfy their desires (2006) andtéogurther motivation. Alternatively, not
meeting the goal can lead to frustration and lowvetivation (Lunenburg, 2011) as

depicted in Figure 6.
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Figure 6. Goal setting theory moc ( Lunenbur(,2017)

Locke and Latham (2006) suggest that there anepioonary mechanisms or
mediators relative to the relationship betweengrarance and goals. First, high goals
result in more effort and persistence than thoaeate less difficult or vague. Second,
goals focus the attention of the individual on tileek and reduce attention on non-
important activities. Third, high goals not onhgcorporate the use of the individual’s
existing skill sets, but may also trigger the mee®pf old skills, as well as trigger the
development of new skills. Last, through self-edfiy (Bandura, 1977), goals often
mediate other motivating factors, such as persgniadiits, decision making
participation, autonomy in the job, feedback, arahetary incentives (Lunenburg,

2011).

Goal setting theory is widely accepted and hagla level of internal and
external validity as demonstrated in laboratory eead world environments, in several
cultures, over longitudinal studies, and at theviddial, group and organization level
(Locke & Latham, 1990). Goal setting theory carubeful in the comparison of groups,
such as engineers and their peer knowledge wortkemsjgh comparing sensitivity to

goal setting attributes.
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Extrinsic and Intrinsic Motivation

DeCharmes (1968) suggests that intrinsically méddrdoehavior arises from an
individual in the absence of outside influence triésically motivated behavior arises
from an individual as a result of outside influendé@eCharmes states that intrinsically
motivated behavior can be categorized into tweceddiit categories: seeking out
challenging situations and the process of overcgroirallenges. Others (Katz & Kahn,
1978) categorize intrinsic and extrinsic motivatioto the categories of legal
compliance, external rewards, and internalized vatibn. Further, Katz and Kahn
suggest that internalized motivation is made upetffexpression and internalized values.
Self expression is strictly a function of role merhance, while internalized values are
values that have been garnered from a group on@a@t#on’s goals, and then transferred
to the individual’'s value system. Etzioni (1978pports Katz and Kahn's assertions

relative to internalized motivation.

A key factor relative to intrinsic and extrinsic tivation is that various
motivation theories make some distinctions betwtbertwo sources of motivation, such
as self concept theory (Leonard, et al., 1999)satiddetermination theory (Deci, 1992).
However, other theories such as expectancy (Vidtorroom, 1964), goal setting
(Locke & Latham, 1990), and reinforcement theoryiriSer, 1958) do not. This is
viewed as a major weakness of important cognitie®ties of motivation such as
expectancy, goal setting and reinforcement theldeci, 1992). This is consistent with
Landy and Becker’s (1987) assertions that eachvaidn theory has its special ability

to measure one or more dependent variables. drcse, cognitive theories measure
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only cognitive processes, not the worker’s initeaidencies to accept and expend effort

during and after cognitive decisions.

It is suggested that motivating an individual i$ aanitary function: motivation
arises as an internal choice, or through contRasearch suggests that while workers can
experience the same motivation level to compldtesk through control as they can
through internal choice, tasks that are completadnternal choice are completed with
gualitatively better results, especially if thekiés complex (Deci, 1992). Intrinsic and
extrinsic motivation theory suggests that a fullerstanding of motivating factors in
research should address tendencies of the indiMiduee energized by tasks, both from
internal and external stimuli, in addition to thegaitive functions of the worker deciding

to expend effort.

Self-Concept Theory

Leonard et al. (1999) suggest that there are siwices of motivation, based
upon self-concept, that influence the motivatidmethavior of individuals. Leonard, et al.
believe that there are three types of attributasdhe used in the perception of task
process, including traits, values and competendredative to these attributes, the
individual possesses frames of reference to thisleuses in terms of the ideal self,
perceived self and a set of social identities. péreeived self is the understanding that
an individual has about their respective trait¢@gs and competencies. The ideal self is
the understanding of what traits, values and coemmé¢s that an individual would prefer
to possess. Social identification is the indivicgiperception of which social groups or

social identifications that an individual beliewbat they belong relative to traits, values
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and competencies. Individuals then expend vargagyees of effort based upon the

alignment of their dominant source of motivatiorl d@ne task.

Foundational to the understanding of an individuaBlf-concept is the
understanding of traits, values and competenddesording to Cattell (1965), traits are
individual behaviors that arise without externahstli, are consistently perceived by
others as being unique to that individual, andltesuhe individual being labeled by
others as possessing that trait. Behaviors tleat@msistently shown by individual can
lead to that individual being labeled by othersoadmg to that behavior, such as being

lazy, liberal, well organized, or ambitious.

Values are a conceptual roadmap that individuads@es that define how that
individual feels relative to what behaviors shobépracticed when confronted with
specific events, challenges, or tasks (Schwartalgki, 1990). Schwartz and Bilsky
suggest that the individual’s ideal beliefs relatie what behaviors should be practiced
are ordered in terms of importance, and they sugtaise beliefs through action,

communication, and at times, inaction.

Competencies are the perception that an individekéves about their
knowledge, skills, abilities and talents (Leonatal., 1999). While the individual
beliefs may or may not have merit, they are impuria that individuals may seek out
work that fits their perceived competencies. Exspf perceived competencies such
as “l am good at math,” or “I am an excellent judgeharacter” energize the

individual’s interest and effort relative to reldtemsks.
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According to Leonard et al. (1999), individualaeceto motivational stimuli that
influences their perceptions of their perceived, sééal self, and social identities. It is
suggested that individuals act in order to maintairmprove their perceptions of the
perceived self and social identities. The motwmatio act is based upon two types of
individuals: external and internal self-conceptdzhs The external self-concept based
individual is most likely to respond to, and comfoto, the role desires and needs of the
organizational setting, and is energized to adtigroving his or her status and
recognition. The internal self-concept-based imtlial is inward centered, creating an
ideal self competency goal, and energized actsrisvachievement of that goal

improves the perceived self in the direction ofithesal self.

As an individual's self-concept develops, the wdiial becomes motivated, or
energized, to improve and maintain their understandf themselves. Engaging in
activities through varying degrees of effort widsultant feedback affirms the
individual’'s self-concept. Importantly, when tasksd feedback are in alignment with
the individual’s self-concept, it is suggested tiat level of effort, or motivation,

increases (Leonard, et al., 1999).

Integrative Motivational Theory

Researchers (Klein, 1989; Leonard, et al., 1998yest that there exists a wide
variety of motivation theory that is difficult f@ractitioners to understand and apply in
practical work settings. The disordered statexafent motivation theories and their
respective strengths in measuring specific indepehdariables relative to motivation

leaves researchers struggling to find a suitaldefty measuring and understanding
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overall motivation in organizations. Per Landy &etker (1987), each single theory
can be useful in measuring only one or two indepahdariables relative to motivation.
As such, researchers were left trying to descrim¥all motivation through examining
small parts of motivation utilizing individual mae#tion theories. Like the blind
scientists attempting to describe the overall petef an elephant by examining a trunk,
tail, or ears of an elephant, no single theory @¢@xamine the majority of the elephant
(motivation) all at once. As a result, Landy aretBer (1987) requested that a meta-
theory of motivation be conceived that would assidiringing together existing theories
into a conceptual middle theory to provide a mamprehensive theory for examining

overall motivation.

In response to Landy and Becker’s (1987) call foreda-theory of motivation,
Leonard et al. (1999) introduced the integrativaivadion theory. The theory
incorporates numerous traditional theories of naiton, and combines them with the
theory of self-concept. Referred to as a metarthew middle theory as proposed by
Landy and Becker (1987), Leonard et al. arguetti@tntegrative motivation theory
incorporates some of each of 14 different traditiogories of motivation (Table 1) while
utilizing self-concept models. Ryan (2010) statespurpose of the integrative theory is
“the integrative understanding of a number of mational theories, and by moving away
from the specifics of a particular theory, the nlaws for a better practical

understanding of the concept of motivation as aindirhensional, complex
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phenomenon” (p. 1568).
Table 1
Integrative typology of motivation sources (Barbuto & Scholl, 1998).
Sources of Motivation
External Internal Goal
Theorist Intrinsic Process Instrumental Self-concept Self-concept Internalization  Theory
Alderfer (1969) Existense Relatedness Growth ERG
Self- Hierarchy of
Maslow (1954) Physiological Safety Love Esteem actualization Human Needs
Two Factor
Herzberg (1968) Satisfiers Satisfiers Motivators Theory
Sensory Intrinsic. Personal
Bandura (1986) Physiological Extrinsic Standards Social Cognitive
Membership Role Internalized Open System
Katz & Kahn (1978) Legal Compliance Approval Performance Values Theory
Control and
Etzioni (1975) Calculative/Alienative ~ Social Moral Pure Moral Commitment
Self-
Overcoming Outcome Determination
Deco (1975) Task Pleasure Extrinisic Interpersonal Challenges Valence Theory
Stage Theory
Cognitive
Piaget (1972) Preoperational Concrete Formal Full-Formal Post-Formal Development
Cognitive
Kohlberg (1976) Heteronomous Instrumental Interpersonal Social System  Principled Development
Constructive
Kegan (1982) Inpulsive Imperial Interpersonal Institutional Inter-individual Development
Ego
Loevinger (1976) Impulsive Opportunistic Conformist Conscientious Autonomous Development
McClelland'sThe
McClelland (1961) Power Affiliation Achievement ory of Needs
Psychogenic
Murray 1964) Intrinsic Pleasure Power Affiliation Achievement Needs
Social Attribution
Barnard (1983) Material Inducements Inducements Theory

Through the integrative taxonomy of the differilhgdries, Leonard et al. (1999)

suggest that individuals possess five unique ssuwtenotivation: intrinsic process,

extrinsic/instrumental, external self-concept, ing self-concept, and goal

internalization.

Individuals dominated by intrinsic process motigatwill expend effort in work

or exhibit specific behaviors for the fun of theperence. The work alone is the reward

to the individual when they are intrinsic processtinated. If the work isn’t fun, it is

difficult to engage the worker effectively.
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Individuals dominated by instrumental motivatioe aoncerned about extrinsic,
tangible reward for the effort that they place itite task. Extrinsic rewards, in this case,

could include inducements such as promotion, palgpauses.

Individuals dominated by external self-concept basetivation are concerned
about the approval and recognition of their traitdues and competency. Once
receiving the recognition of a specific referenoeug, the individual seeks approval

from the reference group, and then moves to gaistams in the same group.

Individuals dominated by internal self-concept ldas®tivation set individual
goals that they believe will move them towardsitiggal self. The individual then
works toward that goal by developing competendias do not necessarily coincide with
reference group direction and influence. Theymaogivated to develop their own

competencies which will move them closer to thaidelf.

Individuals dominated by goal internalization bassativation incorporate the
goals of the collective group because they belibeggoals are consistent with their
personal value systems. Now believing in the catingeworker is motivated to expend

effort towards the goal of the organization.

Leonard et al. (1999) suggest that the integratieévation theory has practical
value for managers. With an understanding of threidant motivation sources of
workers, or what energizes workers to be producthducements to perform can be
designed that will elicit individual effort basedan the individual’s preferred source of
motivation. As an example, offers of pay and besus an instrumental motivation

dominant worker will improve effort, however, thense offer to an individual with a
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dominant intrinsic process source of motivationl wdt. The integrative theory of
motivation will enable precise targeting of motieaial factors to individual workers
(Table 2).

Table 2
Sources of Motivation and Inducement Systems (Leonard, Beauvais, and Scholl, 1999)

Inducement System

Sources of Reward Task Managerial Social
Motivation System System System System
Extrinsic/instrumental X X X
Intrinsic/process X X
Value-based/goal internalization X X
Self-concept-based: internal X X
Self-concept-based: external X X X

The integrative motivation theory (Leonard, et 4899) has also had a validated
survey instrument developed by Barbuto and Sché®8). The survey instrument was

later tested, refined and validated by Ryan (2@0DQ;1).

Applicability of Motivation Theories

According to Landy and Becker (1987), there existesingle over arching
theory of motivation at the time that could be #ggbko the study of motivation. They
contend that there were a plethora of differentties that are each individually suited to
measure specific independent variables betterdbzars. A sample is included in Table
3. According to Landy and Becker (1987), it isendnt upon the researcher to select the
theory of motivation that best suits the probleit ik posed. They concluded by

suggesting that the combination of parts of exgstireories into larger middle-range



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 42

theories was needed. By combining and synthesthegries, new single theories could
evaluate several dependent variables at one tBirece 1987, the integrative motivation

theory (Leonard, et al., 1999) was introduced.

Table 3
Hypothetical approach X variable matrix (Landy & Becker, 1987)

Dependent Motivational approach
Variable
Need Reinforcement Equity Expectancy Goal
Choice X X X
Effort X X X
Satisfaction X X
Performance X X
Withdrawal X X X

The purpose of this research is to determine babad level, motivating factors
that are unique to engineers when compared to pleeir knowledge workers. Due to the
broadness of the research question, it would bethefiresearch to incorporate as many
theories as possible in order to gain the bestabivgicture of what energizes, or
motivates, the two groups to be productive. Unifioately, incorporating many
individual theories into a broad study introduckallenges, including unwieldy survey
instruments from many theories, conflicting evidené motivation, and how prescriptive
advice, perhaps conflicting, should be appliedweher, the use of the integrative
motivation theory (Leonard, et al., 1999) allows thee use of a single theory that can
evaluate motivation from a broad spectrum of theynwhile utilizing a single survey
instrument and a single set of prescriptive moibrainducement systems for

management.
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Previous Research

Among the exigent literature there exist studiesotivation relative to
engineers, with some comparisons of engineerder etorkers. Each study
incorporates a single needs based motivation thaadty study of engineers and
motivation. These studies utilized Maslow’s hiergr of human needs (1943), elements
of the theory of work adjustment (Dawis & Lofqui884), Herzberg’s two factor theory
(1959), and elements of Alderfer's ERG theory (1)96Bwo studies compared engineers

to other peer workers.

The first study comparing engineers to scientiBed@wy, 1971), based upon
Herzberg's two factor theory of needs, concluded there were motivational differences
between engineers and scientists, suggesting nigatexrs are more concerned with
Herzberg's hygiene factors than scientists. Badeowncluded that scientists were more
focused on Herzberg’'s motivator factors, such esgeition, self-selection of tasks, and
professional growth. Important within the prestig nature of this study was the
suggestion that groups of professionals possesggi@meeds, and should not be bunched
together in terms of motivation. Firms shouldw&rio provide differing motivational
techniques between professional groups, such asucted within this study of engineers

and scientists.

The second study concluded that there were nordiftees between knowledge
engineers and software engineers (Couger & McIin®987). Other research studied

groups of engineers utilizing needs based thedigtsglid not compare them to other
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groups to determine if engineers possess uniquvatiog factors (Burney, 2000;

French, 1966; Shoura & Singh, 1998) when compareddir peer worker groups.

What has not crisply materialized from the reseas@ broad examination of the
motivational differences between engineers ana phesr knowledge workers.
Returning to Landy and Becker’s (1987) referencelittd scientists examining parts of
an elephant, the exigent research has examinatifteeences between engineers and
their peer workers in a narrow scope of individue¢ds based theories. Additionally, the

statistical power of these studies is low as defimg Ferguson and Ketchen (1999).

Need for Further Research

The literature review identifies existing studikat have attempted to determine
how engineers are motivated. All of the studie®rporate one needs based theory of
motivation, including job core theory, Maslow’s taechy of human needs, or Alderfer’s
ERG theory. Landy and Becker (1987) suggest ttiliing single theories to examine
overall motivation is likened to a single blindestiist (motivation theory) examining a
part of an elephant, and attempting to concludettezall makeup of the elephant. Of
course, each blind scientist could describe thehalet as a trunk, tail, tusks or other part
of the elephant. A meta-theory of motivation, whiacorporates many different theories
of motivation, could provide a more complete pietof the elephant (in this case,
engineers). Such theory exists. Additionally, @oithese studies attempts to determine
the differences in motivating factors between eegis and their peer knowledge
workers. There is also a need for application ofarbroad frameworks of motivation

theory, as well as other concepts, such as extrarsd intrinsic classification, and the use
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of self-concept. Accompanying a broad motivatio@ary framework could also provide
a prescriptive framework for energizing engineerbé productive. The integrative
motivation theory provides this prescriptive franteky and associates that framework to
a broad application of motivation theory. Thisqmptive framework could provide

practical value when incorporated by managers gineers.
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Chapter 3

Methodology

Research Design

In order to determine whether engineers have @nigctors that motivate them
when compared to other knowledge workers, thisystiitized an online survey
instrument that will was distributed to 1,501 enygles of a single United States Fortune
10 company. The subjects of the study containddeijineers and 809 general
knowledge workers. The survey instrument, basexh tipe integrative theory of
motivation, is made up of 28 questions from the 8tea of Motivational Sources (James
C. Ryan, 2011) (Appendix A). Response to the suway optional. Upon completion of
the survey and data collection, the data was aadlyilizing the one way ANOVA
technique to evaluate the significance, if anyween the motivational factor means of

the two groups.

Hypotheses

Surveying 1,501 employees of a single Fortuned@pany in the United States
utilizing the Measurement of Motivation Sourcesféa C. Ryan, 2011) instrument , this

research tested the following hypotheses:



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 47

Hi: There is a significant difference in motivatisources between engineers and

general knowledge workers.

H.: There is a significant difference in motivatisources between male and

female workers.

Hs: There is a significant difference in motivatisources relative to tenure with

the firm.

H4: There is a significant difference in motivatieources relative to the age of

the worker.

Population

The participants identified for the study include801 employees of a United
States Fortune 10 company. The population was mpaad¢ men and women whom
work in a variety of roles that support complex conmication systems design, delivery
and project management duties. Of the popula@afh,have titles related to engineering,
while the other 809 have titles related to non-eegiing knowledge workers. Of the
population, over 45 of the employees reside ankwuoerseas. The entire population
reports into a single division of the firm, andsighject to a single set of HR practices.

All individual responses acquired during this reskawill be kept strictly anonymous.
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Sampling Method

In order to help control for differences in extrmotivators from several
different firms, a purposive sampling of a singlegke corporation was selected. The
purposive sampling was also selected because oésearcher’s access to the group.
The study included a sampling of 1,501 employees]ewp of 611 respondents that
have titles related to engineering, while the oB@9 have titles related to non-
engineering knowledge workers. The size of the faijmn provides some assurance that
enough respondent data will be collected to enanracceptable level of statistical power

(N1=70, N2=70) to reject the null hypothesis, diicated (Ferguson & Ketchen, 1999).

Instrumentation

For purposes of this research, the Measurementoivition Sources (James C.
Ryan, 2011) was used. The MMS is an instrumengded to empirically measure
against the integrative theory of motivation, am@dm adaptation of the Motivation
Sources Inventory (Barbuto & Scholl, 1998). Camitag 28 questions (Appendix A) on
a seven point Likert scale anchored by 1: Strodggggree to 7: Strongly agree, the
survey shall be provisioned as a hosted onlineesuinstrument to be provided to
participants. The MMS has two particular strengthisas a relatively small number of
guestions and collects motivational information\knado be related to 14 different

theories of motivation.

Scoring of the MMS categorizes each of the 28 tjues into one of five factor

categories: intrinsic process, extrinsic/instruragréxternal self-concept, internal self-
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concept, and goal internalization. Factor one gmes include questions one through six
and are related to extrinsic/instrumental motivatié-actor two questions include
guestions seven through 12, and are related torakteelf-concept. Factor three
guestions include questions 13 through 18, andedaéed to intrinsic process. Factor
four questions include questions 19 through 24,aerdelated to internal self concept.
Factor five questions include questions 25 thro2@hand are related to goal
internalization. Scores from each question withimfactor groups are averaged and
compared. The highest factor score will deternin@eindividual’s dominant source of

motivation.

Additionally, the survey collected the followingta:

1) The recipient shall self-select whether theyaarengineer or a knowledge
worker.

2) Current position title.

3) Years in current position.

4) Age

5) Email address. The email address was useldebgurvey application to

ensure that no individual participant will respdodhe survey twice. The email
address was discarded at the end of the activegperiod.

6) Gender

Instrument Validity
The simple factor structure of the subscales doépossess any items that cross

load on other factors above .40 (James C. Ryari,)2Bubscales of the MMS show



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 50

acceptable internal reliability, as exhibited irblea3. According to Nunnally and
Bernstein (1994), alpha values greater than .7@rgdlg indicate that an instrument is
valid. Cumulative variance by the un-rotated soluts 48.9%. Rotated sums of squares
loading for the five factors resulted in variantd 2, 9.7, 9.2, 9.1, and 8.9%. The
instrument has been validated outside of the cowmtethe United States.

Table 4
Internal Reliability of the MMI (Ryan, 2011)

Alpha Cronbach

Motivation Source coefficient alpha
Instrumental 0.84
External self-concept 0.77
ilntrinsic process 0.71
Internal self-concept 0.71
Goal internalization 0.71

Data Collection

Selected survey recipients were identified throtinghfirm’s online employee
directory. Corporate email addresses were gatHesedthe corporate directory of
active employees, and names were not associatedheitemail addresses. The survey
was delivered to the recipients through an emaitation that linked the user to an
online survey application that was securely hostHae survey application was iSurvey.
iSurvey is an industry recognized provider of hdstmmplex, and secure online survey
applications. After the recipient received the ginaitation, they were asked to select a
link that took them to a browser based survey,ahdsed if a completed survey was
submitted, they would be entered into a drawinggf@amsung Galaxy Tab 2 tablet. The

survey application identified the participant b tlnique invitation URL designation so
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that no recipient can take the survey more thae.ofitie survey was sent to all

recipients on the first day of the data collectwacess, and reminders were sent to those
that had not responded every three weeks. Thandw reviewed the number of
cumulative responses on the iSurvey platform ahélnumber of complete responses
reached a minimum of 70 per two categories. Oaspandents completed the survey,
they were not able to enter new survey responsesthey were not able to modify their
existing responses. Reminders stopped after srificesponses were received (N1 = 70,

N2 = 70).

The data collected resided on the iSurvey apmplindtosted server until sufficient
survey responses are received. The data wasrdnesidrred to the researcher for

analysis.

Data Analysis

The independent T-test technique was utilize@sbthe general hypothesis that
the group mean factor responses of knowledge wer@npared to engineers should
have no significance for hypotheses one and twe)HThe t test is utilized to test the
null hypothesis relative to the observed differenocetween two means (Patten, 2005).
The independent t test was utilized to comparertbans of engineers and non engineers
for the five subscales of the Measurement of MaitivaSources (James C. Ryan, 2011).
The independent t test was also utilized to comff@eneans of male and female scores
for the five subscales of the Measurement of MdoitwvaSources. The statistical software

package SPSS version 20.0 was used to analyzeltbeted data.
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One way ANOVA tests are able to compare more thammeans against the
independent variable, and can act in rejectingtiiehypothesis (Patten, 2005). One
way ANOVA tests were utilized to compare motivaabfactors between tenure
groupings (0-5, 6-10, 11-15, 16-20, 21-25, 25-a8)well as major age groupings (age 21
— 25,26 — 30, 31 — 35, 36 — 40, 41 — 45, 46 -5%0; 55, 56 — 60, 61 — 77, >75) in order

to test hypotheses three and fous g

Limitations

This research includes utilizing the Measuremémativation Sources (James
C. Ryan, 2011) survey instrument on a purposivepsaf 1,501 employees of a single
Fortune 10 communications company in the UnitedeStaTherefore, the results of this
research may not be generalizable to the genepailgiion of engineers. The engineers
included in this research are mostly network ergiisi¢hat develop, design and
implement complex communications networks. Theeetbe results of this research

may not be generalized to all other types of erggme

Additionally, this research found no significarffefences in motivational
sources between tenure groups and age groups. udovtlee sampling sizes for the
ANOVA tests were small between the many groups,thacefore satisfactory power

results cannot be drawn from the research.

This research, through t-test examination of défifices in means, found no
significant difference between gender group moivetl sources. However, this

research was conducted within a single Fortuner0ifh the US, with a single culture



UNIQUE FACTORS FOR MOTIVATING ENGINEERS 53

and management process. Therefore, these findnegsot generalizable to the overall

population.

Limitations also exist relative to the Measureévitivation Sources. Samples
utilized to validate the instrument were not dieeesough to generalize applicability to
all populations, specifically international useni#gs C. Ryan, 2011). It is also noted that
the scale is dependent on the validity of the ugtey theory of motivation as outlined

by Leonard et al. (1999).
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Chapter 4
Results
The primary thrust of the research conducted determine whether engineers
possess unique motivational factors that energiemtto be productive when compared
to their peer knowledge workers. Most of the emtgesearch relative to motivation and
engineers has utilized a single motivation theanystruct in order to provide guidance to
managers when faced with energizing engineers fordstuctive (Badawy, 1971,
Burney, 2000; Couger & Mclintyre, 1987; French, 1,968boura & Singh, 1998).
However, these studies failed to utilize multigledries in order to gain a holistic, multi-
theory view of the engineer. Additionally, fact@sch as small samples and not
comparing engineers to their peer workers provitle guidance on whether a manager

should seek to manage engineers differently thain gleer knowledge worker.

This research utilized a single, quantitative syrinstrument: Ryan’s (2011)
measurement of motivation sources. Data was gadtfer the five subscales of the
instrument, and an independent samples T-test tileed for testing hypotheses one
and two (H.,), followed by an analysis of variance (ANOVA) tetdrmine if there exists

a significant difference in means between age andré groups (kb).

The residual of this results section will summaur(t) the research questions
posed, (2) data collection and coding, (3) demdyragata, (4) descriptive statistics, and

(5) hypothesis testing results.
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Research Questions

While it is important to optimally motivate engineen the workplace, little
comprehensive research has been performed to deéelfrengineers possess unique
individual motivational factor needs when compai@their counterpart knowledge
workers. This study seeks to determine if theeeusique motivational sources that
“energize,” or motivate engineers in the workpladen compared to other knowledge

workers within their organization. Hypothesed thare tested and initial results are:

Hi: There is a significant difference in motivatisources between engineers and
general knowledge workers. This research fountittieaie exists significantly different

motivation sources between engineers and theirkpemvledge workers.

H,: There is a significant difference in motivatisources between male and
female workers. This research found no differereds/een male and female sources of

motivation.

Hs: There is a significant difference in motivatisources relative to tenure with

the firm. This research found no differences betwinure group sources of motivation.

H4: There is a significant difference in motivatieources relative to the age of

the worker. This research found no differences/beh age group sources of motivation.

Data Collection and Coding

Engineers and their peer knowledge workers wdeetsel to participate in the

research through being employees of a Fortune d@rmmications company and being
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within a division of the company that focuses ogieaering and process development.
Any employee within this organization of 1,501 eoydes was eligible to respond to the
optional survey. Each individual was emailed aus=f to participate in the survey that
was hosted on an iSurvey application survey inAR&T host domain. Data collected
from the survey included demographic informatiod #re completion of Ryan’s (2011)

measure of motivation sources survey instrument.

Once the survey was complete, data was expoedtine iSurvey host system to
a Microsoft Excel 2007 spreadsheet on the reseasckecurity enabled laptop computer.
Data was cleaned by removing responses that didawat all of the measure of
motivation instrument data fields included. A taf310 survey responses were
received, equaling a 20.6% response rate. A tdt@b responses, or 21.2%, were
removed due to missing or incomplete data, leasitmal of 244 complete responses.
The remaining 244 responses, representing 16.2%eqdopulation studied, were used

for final data analysis.

Demographic Information

Referencing Table 5, male and female respondesrts %5.7% and 44.3%
respectively, with the vast majority of men beir@\vieeen the ages of 41 to 60 (81.6%).

Women also had a high distribution within the 4B5@age group (79.6%).
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Table 5
Summary of Participant Gender and Age Statistics (N=244)

Gender/Age n %

Male 136 55.7%
26-30 1 0.7%
31-35 6 4.4%
36-40 9 6.6%
41-45 25 18.4%
46-50 31 22.8%
51-55 32 23.5%
56-60 23 16.9%
61-75 9 6.6%

Female 108 44.3%
21-25 3 2.8%
26-30 3 2.8%
31-35 4 3.7%
36-40 9 8.3%
41-45 15 13.9%
46-50 20 18.5%
51-55 30 27.8%
56-60 18 16.7%
61-75 5 4.6%
>75 1 0.9%

Referencing Figure 7, total respondent age grggoimistogram, the majority of
participants are over the age of 40 (85.6%), withdge group of 51 to 55 being the

largest group (25.4%).
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Figure 7. Age Grouping Chart for Participant Responders#244)
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Referencing Table 6, total engineer and non-ergiresponses were 84 and 160
respectively. Engineers made up more than a dfirdspondents (34.4%), while non-

engineers made up 65.6% of respondents.

Table 6

Summary of Participant Job and Gender (n=244)

Engineer/Gender N %

Engineer 84 34.4%
Male 73 86.9%
Female 11 13.1%

Non-Engineer 160 65.6%
Male 63 39.4%
Female 97 60.6%

The tenure groupings for respondents include thuegters of all participants

having 10 years or less of employment with the finiTable 7.

Table 7

Summary of Tenure Groupings of Participants (n=244)

Years of Tenure n %

1to5 114 46.7%
6to 10 69 28.3%
11to 15 38 15.6%
16to 20 11 4.5%
21to 25 12 4.9%

Data Analysis and Instrument Reliability

An existing instrument was utilized in this resgarThe Measurement of
Motivation Sources (MMS) (James C. Ryan, 2011)isTistrument is designed to
measure an individual’s unique motivational souredgtive to the Integrative

Motivation Theory as proposed by Leonard et al9@)9 The MMS incorporates a total
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of 28 item survey (Appendix A). The MMS scoringjiaes sets of questions that
empirically measures which of the five sources otiwation are dominant in an
individual, as well as determining the power offeatthe five relative to each other in
importance. The first series of questions (questib— 6) measure instrumental
motivation as defined by Leonard et al. (1999).e Ehcond set of questions (7 — 12)
measure external self-concept sources. The thirdfsjuestions (questions 13 — 18)
measure intrinsic process motivation sources. fdteh set of questions (questions 19 —
24) measure internal self-concept. The last faigstjons (questions 25 — 28) measure
goal internalization motivation. Scoring of thetiument includes summing each set of
guestions, and dividing the sum by the number ektans in the question category
(external self-concept/6, instrumental motivatiomirinsic process/6, internal self-
concept/6, goal internalization/4). The highestrean any of the five categories

indicates an individual’s dominant source of madiiwa

The MMS instrument has been validated and posseassicient reliability
(James C. Ryan, 2011). The simple factor struaifitbe subscales does not possess any
items that cross load on other factors above 4¢3 C. Ryan, 2011). Subscales of the
MMS show acceptable internal reliability, as extediin Table 8. According to
Nunnally and Bernstein (1994), alpha values grethm .70 generally indicate that an
instrument is valid. Cumulative variance by theratated solution is 48.9%. Rotated
sums of squares loading for the five factors resiin variance at 12, 9.7, 9.2, 9.1, and

8.9%. The instrument has been validated outsideeotontext of the United States.
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Table 8
Internal Reliability of the MMI (Ryan, 2011)

Alpha Cronbach

Motivation Source coefficient alpha
Instrumental 0.84
External self-concept 0.77
ilntrinsic process 0.71
Internal self-concept 0.71
Goal internalization 0.71

Descriptive Statistics

The descriptive statistics for all of the partamp responses relative to the
instrumental motivation, external self conceptiigic process, internal self-concept,
and goal internalization scales of the MeasurermaeNotivations Sources (James C.

Ryan, 2011) are shown in Table 9.

Table 9

Summary of Means, Standard Deviation, Minimums, and Maximums for Scores on the
Measurement of Motivation Sources Scale (n=244)

M SD Min Max
Instrumental motivation 3.84 1.06 1.33 6.83
External self concept 4.1 1 1.16 6.66
Intrinsic process 4.65 0.79 2.33 6.66
Internal self-concept 6.27 0.5 4.16 7
Goal internalization 5.14 1.01 1 7

The distribution of participant’s dominant soucfanotivation includes a heavy
weight for the Measurement of Motivation Sourcesrinal self-concept source (making

up 87.2% of all respondents). Many individualsgess a strong secondary source of
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motivation, as shown in Table 10, where 50% of sdaoy sources of motivation are

goal internalization.

Table 10

Measurement of Motivation Sources Participant Dominant Sources of
Motivation Distribution (n=244)

Dominant Secondary
Source n % n %
Instrumental motivation 6 2.5% 18 7%
External self concept 5 2.0% 25 10%
Intrinsic process 6 2.5% 50 20%
Internal self-concept 213 87.3% 29 12%
Goal internalization 14 5.7% 122 50%

Research Hypothesis Results

Engineer and non-engineer group means, standaratioes and means

differences are in Table 11.

Table 11

Summary of Means and Standard Deviations for Scores on the Measure of
Motivation Sources Instrument by Engineer, Non-engineer (n=244)

Engineer Non-Engineer Mean Difference
MMS Subscale n M SD n M SD
Instrumental motivation 84 3.62 1.02 160 3.95 1.06 -0.33
External self concept 84 4.20 1.02 160 4.10 1 0.10
Intrinsic process 84 4.65 0.77 160 4.65 0.79 0.00
Internal self-concept 84 6.3 0.52 160 6.26 0.5 0.04
Goal internalization 84 5.19 1.03 160 5.11 1.01 0.08

Independent T-tests were conducted to determitmeit exists a significant

difference between means of the sources of matinat order to answer hypotheses one
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and two (H.;). Relative to hypotheses one, which seeks taniate if there exists a
difference in motivation sources between enginaatsnon engineers, T-test results
between the five dominant sources of motivationms=res of engineers and non-
engineers are in Table 12. The Levene’s test wpbeal, and equal variances were
assumed (sig > .05 for all variables). The tegtaéed a statistically significant
difference between engineers and non-engineersveeta instrumental motivation
efficacy (t =-2.33, df = 176.1, p < .05). Theeeff size (d) was .31. Using Cohen’s
(1988) conventions, this is a small effect. Therethe null hypothesis was rejected and

the alternative proposal accepted.

Table 12

Independent Samples T-Test Between Engineers and Non-Engineers
Based Upon Means of Five Subscales of the Measure of Motivation
Sources (n=244)

Levene's Test T-test for Equality of Means 95% Conf Intvl of Difference
Source of Motivation F Sig t df Sig (2-tailed) Mean Dif Std. Error Dif Lower Upper
Instrumental motivation 0.174 0.677 -2.298 242 0.022 -0.327 0.142 -0.607 -0.046
External self concept 0.021 0.885 0.06 242 0.953 0.008 0.135 -0.259 0.275
Intrinsic process 0.113 0.737 0.033 0.242 0.974 0.003 0.107 -0.208 0.215
Internal self-concept 0.383 0.537 0.57 0.242 0.569 0.038 0.068 0.095 0.173
Goal internalization 0.102 0.749 0.578 0.242 0.564 0.079 0.137 -0.19 0.349

An independent samples T-test was conducted ier daoddetermine if there exists
a significant difference in motivation sources batw male and female participants in the
survey (H). The Levene’s test was applied, and equal vaeeismvere assumed (sig > .05
for all variables). The test did not reveal argtistically significant differences between
male and female participant responses (Table TBgrefore, the null hypothesis was not

rejected.
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Table 13

Independent Samples T-Test Between Male and Female Respondents
Based Upon Means of Five Subscales of the Measure of Motivation
Sources (n=244)

Levene's Test T-test for Equality of Means 95% Conf Intvl of Difference
Source of Motivation F Sig t df Sig (2-tailed) Mean Dif Std. Error Dif Lower Upper
Instrumental motivation 0.388 0.534 -2.49 242 0.804 -0.034 0.137 -0.305 0.237
External self concept 0.253 0.615 1.075 242 0.284 0.139 0.129 -0.115 0.394
Intrinsic process 0.083 0.773 -0.071 242 0.944 -0.007 0.103 -0.21 0.195
Internal self-concept 0.032 0.858 -1.955 242 0.052 -0.126 0.064 -0.254 0.0009
Goal internalization 0.537 0.464 -0.05 242 0.96 -0.006 0.131 -0.265 0.251

A one-way ANOVA test was conducted to determinére were significant
differences in the MMS motivation scales betweemte groups (k). The Levene’s test
was applied, and equal variances were assumed (8ig for all variables). The test did
not reveal any statistically significant differesdeetween tenure group participant

responses (Table 14). Therefore, the null hypatheas not rejected.

Table 14

One-way ANOVA Means Testing Between Tenure Groupings Within Motivation Sources (n=244)

Between Groups Sum of Squares df Mean Square F Sig

Instrumental motivation 2.629 4 0.657 0.574 0.682
External self concept 7.856 4 1.964 1.974 0.099
Intrinsic process 3.658 4 0.914 1.44 0.22
Internal self-concept 0.802 4 0.2 0.778 0.541
Goal internalization 5.321 4 1.33 1.295 0.273

A one-way ANOVA test was conducted to determirthdre were significant
differences in the MMS motivation scales betwees gipups (k). The Levene’s test
was applied, and equal variances were assumed (8igfor all variables). The test did
not reveal any statistically significant differesdeetween tenure group participant

responses (Table 15). Therefore, the null hypatheas not rejected.
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Table 15

One-way ANOVA Means Testing Between Age Groupings Within Motivation Sources (n=244)

Between Groups Sum of Squares df Mean Square F Sig

Instrumental motivation 16.942 9 1.882 1.698 0.09
External self concept 11.531 9 1.281 1.281 0.248
Intrinsic process 5 9 0.556 0.866 0.556
Internal self-concept 1.684 9 0.187 0.721 0.689
Goal internalization 8.52 9 0.947 0.914 0.513
Conclusion

The primary thrust of this study is to determingether engineers possess
significant uniqgue motivating factors that are eiéfint from their peer knowledge
workers. The quantitative study utilized a staddaad instrument with 244 respondents
from a Fortune 10 communications firm in the Unigdtes. A T-Test was utilized to
compare the means of scores from engineers anémgineers. Engineers were found to
have a significant difference in the motivatioredtor of extrinsic/instrumental
motivation (t = -2.33, df = 176.1, p < .05). THeeet size (d) was .31. There were no
significant differences found for sources of matiea factors relative to gender, tenure

or age.
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Chapter 5

Discussion

Findings Related to the Literature

The primary thrust of this research is to detesmirengineers possess unique
motivating characteristics that energize them tptoeluctive when compared to their
peer knowledge workers. The literature review ataigthis research found no studies
that compared engineers and the general groupgiriesr’s peer knowledge workers in
terms of unique motivating factors. However, tiberdture review uncovered research
(Badawy, 1971) comparing motivational factors afustrial scientists and engineers,
which utilized Herzberg's (1959) two factor theafyineeds. Badawy’s research studied
45 industrial scientists by collecting responsea @i question survey, which sought to
study the importance of Herzberg’'s hygiene and vatibn factors. Badawy concluded
that scientists place more importance on Herzbengivator factors than Engineers,
and that managers should seek to motivate engiaedrscientist differently based upon

his findings.

This study supports Badawy’s (1971) findings imig of the benefits of
motivating engineers differently than other peeups, as engineers were found to have
unique motivational factors (in this study) thaeegize them to be productive in the

workplace when compared to their peer knowledge&earogroup. However, when
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compared to engineer’s peer workers, this studgloded that engineers place
significantly less importance on financial rewatllan their peer knowledge worker
group. Additionally, contrary to the findings oaBawy, this research suggests that
engineers and their peer knowledge workers possesgnificant differences in terms of
Herzberg's motivators. Motivator factors includiaghievement, recognition,
responsibility, how interesting the work is, andwth and advancement were found, in
this study, to not differ significantly between @mggrs and their peer knowledge

workers.

Couger and Mclintyre (1987), utilizing job coredihg performed a study
confirming the hypotheses that knowledge enginaedssoftware engineers are similar
in factors that motivate them to be productivehie workplace. Reviewing this study, it
is difficult to state that the research conductethis study either supports or does not
support the findings of Couger and Mclntyre, as gaand Mclintyre are examining
differences between one independent variable ofabearch conducted in this study

(engineers).

Research Conclusions

While many conclusions can be reached from thidystthe primary hypotheses
in this research is to determine if there are $iggnit differences in motivational factors
that energize engineers to be productive when coedda their peer knowledge
workers. This study found a significant differefstween the two groups relative to the
importance of instrumental motivation as defined_bgnard et al. (1999). This research

suggests that engineers place significantly lekgevan extrinsic/instrumental motivation
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factors of motivation, and that they will demonggrmore persistence and intensity in
their work than their peer knowledge workers adlitedihood of tangible rewards
diminish. Engineers will be less responsive toiwaddrs such as performance-based
rewards, bonuses linked to goal attainment, orggnal attainment payments than their

peer knowledge workers.

While there exists a significant difference inrengic/instrumental motivation
factors between engineers and their peer knowlaadgkers, Leonard et al.’s (1999)
meta-theory of motivation suggests that each inldiai possesses a single “dominant
source of motivation that acts as a focus or lgnaltich they make decisions and
channel behavior “ (p. 988). Leonard et al. alsggest that in given situations, if two
sources of motivation have conflicting behavio@hdusions, the dominant source of
motivation will prevail. This study found that tle&trinsic/instrumental motivation
factor, in terms of dominance when compared torati&ivation sources, was the least
frequently used dominant source of motivation fothbengineers and their peer
knowledge workers (Table 10). However, Leonardlesuggest that “individuals have
different motivational source profiles in differesituations or with regard to different
identities” (p. 988). Therefore, at times, engnseend knowledge workers may rely on
extrinsic/instrumental motivation sources as thdeiminant source in specific situations,
even though this source is, on average, the lelstirupon in most circumstances.
However, engineers will rely on extrinsic/instrurtedrmotivation sources even less

frequently than their peer knowledge workers.
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Figure 8 Engaging in Motivation Sources in Different Circuarsees

Leonard et al. (1999) propose that “individualséndifferent motivational source
profiles in different situations or with regarddisferent identities” (p. 988). This
suggests that in given situations, individuals rdasnonstrate the use of
extrinsic/instrumental motivation by itself or cdeg with another situationally weaker
source. In this example, the dominant, or possbly, source of motivation would
drive behavior that would demonstrate the significtifference between engineers and
their peer knowledge workers. While the instarafeominant extrinsic/instrumental

motivation situations may be rare, the frequencthsf dominant state is unclear.

While motivational differences exist between eegirs and their peer knowledge
workers, the most important finding of this studythat there is no significant difference
in the most dominant sources of motivation for berlgineers and their peer knowledge
workers (Table 10). Of the five sources of moiwatas proposed by Leonard et al.
(1999), the four most important sources of motvativere, in this study, not

significantly different between engineers and tipeier knowledge workers. This implies
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that in a majority of situations, engineers andrtheer knowledge workers will
demonstrate the same amount of persistence amsitytef effort in their work given the
same motivational environment. So, while differenexist, they are not important

differences.

Implication of Findings

This research possesses several implicationsédiims that manage engineers
within their organization. Industry managersamphat engineers often appear to
behave differently from their counterparts relativenotivation (Badawy, 1971) and
suggest that engineers have different motivatigie stifferences when compared to their
scientist counterparts. However, this study catetuthat while Badawy suggests that
engineers may often appear to behave differertiyn fiheir peer knowledge workers,
there is little difference between the two groupserms of motivation sources. Where
motivation source differences are significant, thesurces are the least important to both
engineers and their peer knowledge workers. Theggit is less important to focus on
engineers as possessing unique motivational neadsnore important to determine the

dominant motivational sources of the engineersaatithg upon them.

The broader implication of this research is thendestration of the practicable
value of the holistic approach to measuring motorettl sources through the use of
Leonard et al. (1999) meta-theory of motivatioRrevious needs based methods, such as
Herzberg's two factor theory (1959), suggest thaasuring satisfaction levels of
motivators, then adjusting motivators to improvessaction, will improve work intensity

and persistence. However, needs based theoriesipidtle guidance on how important
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the satisfaction of the need is to the worker, luede remain questions about whether
satisfaction of a motivator will actually motivatar, just satisfy, a worker. The meta-
theory of motivation provides a roadmap for thecptimner to understand what sources
of motivation are preferred by the workers withieit organization, and most notably,
how important those motivation sources are to theker. As an example, if the
workforce was surveyed and the results suggestadeshscores of 3, 3, 6, 3, 3 for the
sources of intrinsic process, instrumental, extesali-concept, internal self-concept, and
goal internalization respectively, we could infeat external self-concept is very
dominant for the organization as a whole. The wimgdion would then focus
motivational SHRM interventions on recognition prags and over-communicating with
employees relative to their achievements. Add#lilyn because the score for external
self-concept is significantly greater than the ssdor other motivation sources, we could

infer that external self-concept is very importatitien compared to other sources.

The importance of the various motivational soutcethe individual worker is a
key component to the practicable use of the metarthof motivation (Leonard, et al.,
1999). For example, in this study, we concluded &mgineers place less value on
extrinsic rewards than their peer knowledge workdirshis were a needs based
approach, we may have measured the same phenom&fmmer compensation
satisfaction for peer knowledge workers when comgan engineers. Rightly, a
manager could elect to provide compensation racstse peer knowledge workers in
order to improve the satisfaction, and therefoeegtoductivity, of the peer knowledge
workers. However, this research suggests thaddtien of the manager would be

flawed, as pay raises are the least important rattig factor that can be modified,
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within this group, in order to energize worker tasensity and persistence. The
investment in the pay increase could have alterelgtbeen used to motivate the
workforce through investing in energizing the doamhsources of motivation: internal

self-concept and goal internalization.

This study demonstrates to practitioners tleeaighe meta-theory of
motivation (Leonard, et al., 1999) and Ryan’s (20¥&asurement of Motivation
Sources instrument. The study can be adopted Inpgeanent in order to holistically
study the unique motivating sources of their woskddtilizing the results of the study,
practitioners can then act upon the motivation sesithat are most likely to energize

their workers to be productive.

In summary, this research has demonstrated tlgagtesrs possess unique
motivating factors; however, these motivating fastare not as important to them as
other factors. Additionally, this study has dentoated the practical application of the
meta-theory of motivation (Leonard, et al., 1999 ¢he Measurement of Motivation
Sources (James C. Ryan, 2011). Organizations easume both the motivations sources
that are preferred by their employees, as welloagimportant those motivation sources
are to the workers. The firm can then act upomgnieg employee task intensity and
persistence by focusing the company’s efforts goraving the motivation sources that

are the most important to the worker.
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Limitations, Delimitations, and Risks

This research includes utilizing the Measurememflofivation Sources (James
C. Ryan, 2011) survey instrument on a purposivepsaf 1,501 employees of a single
Fortune 10 communications company in the UnitedeStaTherefore, the results of this
research may not be generalizable to the genepailgiion of engineers, as this research
studied only a single company with a single corfocalture. The engineers included in
this research are mostly network engineers thatldpydesign and implement complex
communications networks. Therefore the resulthisfresearch may not be generalized

to all other types of engineers.

Limitations also exist relative to the Measurevitivation Sources. Samples
utilized to validate the instrument were not dieeesough to generalize applicability to
all populations, specifically international useni#s C. Ryan, 2011). Itis also noted that
the scale is dependent on the validity of the ugtey theory of motivation as outlined

by Leonard et al. (1999).

Recommendations for Future Research

This study provides insight into the questionaw/hether engineers possess
unique motivational factors that energize themdgtoductive when compared to their
peer knowledge workers. The meta-theory of mativefLeonard, et al., 1999) offers a
unique view into the holistic approach of evalugtihe overall dominant sources of
motivation of workers, and is able to offer pregtivie interpretation of the importance of

once source over another. However, Leonard @rapose that “individuals have
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different motivational source profiles in differesituations or with regard to different
identities” (p. 988). Further research into thegirency of the dynamics of differing
motivation source profiles based upon situatioyalaanics will offer further granularity
in evaluating dominance of motivational sourcege®an individual practice their two
most dominant motivational sources 95 percenteftitihhe, or just 50 percent of the
time? Insight into this dynamic could prove invalhie in further understanding the

importance scale of the meta-theory of motivation.

This research was conducted utilizing a singlgdatommunications company
located in the United States, with participant eegrs being largely made up of network
engineers. A broader study, including multipleasrigations and including many
different types of engineers would offer prescriptguidelines to managers that are more

generally applicable to the engineering population.

Another important subject for future research widag a case analysis of the
actual study of an organization utilizing the mttaery of motivation, prescriptive
measures then applied to improve motivation infitime in order of importance, followed
by an evaluation of overall worker productivity esults would then be compared to
other case studies that utilized other needs basedies, such as Herzberg's (1959) two-

factor theory.

While representing an important group of knowledgekers, many engineers
are leaving the profession or are unsatisfied éir twork environment (Stabbert, 2010).
While this research focused on the dominant sowtesotivation, or what “energizes”

engineers and their peer knowledge workers to mtodr) further study is needed to
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determine the causes of engineers leaving thefegsmn. This would require a very
broad and complex conceptual framework includirgdies such as barriers to re-entry
after a pause in the profession, interesting wotk conditions, compensation,
engineering leadership, ideal self orientation,fjgljob satisfaction, stress, and dominant

alternative professions among others.

According to the Bureau of Labor Statistics (2QI&)m the year 2008 to 2009,
engineering services output per hour declined BYSwhile the total output per
engineer declined by 11.9%. During this same peper unit costs for engineering
services increased by 10.4% (Bureau of Labor aatisBts, 2012). It would be
advantageous to determine the dominant factorsatieadriving the loss of productivity
in engineering services. Conceptually, this redeamould include factors such as
engineering leadership, engineering resource fgansotivation to work, external

economic factors, and operations management antbegso

Conclusion

This research sought to determine if engineersgsssunique motivational factors
that energized them to be productive when compiaréakeir peer knowledge workers.
The research was conducted using a quantitatiy sti244 engineers and knowledge
workers utilizing the Measurement of Motivation $ms (James C. Ryan, 2011) which
measures motivation sources consistent with tha-thetory of motivation (Leonard, et
al., 1999). Engineers were found to be signifilyaless motivated by extrinsic rewards
than their peer knowledge workers; however, extirsvards were the least important

motivational factor for both knowledge workers amdjineers.
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This research also found there was no signifidéfgrence in motivation sources

when comparing gender, tenure, and age of partitspa
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Appendix A

Survey Instrument

Measure of Motivational Sources (James C. Ryan1R01

1) The best aspects of any job are the financwahrds and associated financial benefits.

2) 1 only work for the financial reward that it mides me.

3) I really only work for the money.

4) If choosing between jobs, the most importarteaon is “which one pays the most™?

5) I would readily leave any job if | were offerad alternative that pays more.

6) People should always be on the lookout for betdéd jobs.

7) When | have done a good job it is important sthat my contribution is recognized

by others.

8) I work harder when | know others are evaluatmgwork.

9) It is important to me that my colleagues shapgrove of my work behavior.

10) I give my best effort when | know that it wile seen by the most influential people

in an organization.

11) I work harder on a project if public recogniti attached to it.

12) | often make decisions based on what othetghk.

13) If something is not enjoyable, then it is naftrtha doing.
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14) | would rate “enjoyment” very highly among reas why someone should do a job.

15) If choosing between two jobs, the most impdrtaiterion is “which would be more

enjoyable?”

16) | would only do a job if | found it enjoyable.

17) It is important that the work | do gives mesase of enjoyment.

18) I think being able to enjoy your work is mongportant than anything else.

19) It is important that | work in a job that allewne to use my skills and talents.

20) I like to do work that challenges me and giresa sense of personal achievement.

21) Decisions | make reflect the high standardslteat for myself.

22) Itis important that | work in a job that allewne to realize my potential.

23) | try to make sure that my decisions are coestsvith my personal beliefs and

standards of behavior.

24) It is important to me that the goals of theamigation | work for are congruent with

my personal goals.

25) 1 would find it very difficult to work for a aopany if | didn’t agree with its missions

and goals.

26) An organization’s mission needs to be in agesgrwith my values for me to work

hard.
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27) When choosing an organization to work for,dddor one that supports my beliefs

and values.

28) | get great personal satisfaction from doingbawell.
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Appendix B

Permission To Use Measure of Motivational Sourosgriiment

COMPOSE

Inbox (18,011)
Starred
Important

Sent Mail
Drafts (25)

» Circles &

Motes

&

Try now

Unable to reach Gmail.

Please check your
internet connection or
company's network
settings. Help

[¥3]

earch peopl

1

@ Kelly Martin
@ James Ryan
@ Amber 8

|

James Ryan <jcryanphd@gmail com:
to me [=

Dear Ken.

please accept this email as confirmation of permission of use for the
instrument the Measure of Motivational Sources MMS: with the
following provisions : that your use of the instrument is

appropriately cited and referenced throughout your work, and that you
are willing share your findings from the use of the instrument with me
(the instrument author), in the spirit of the scientific community.

Best of luck with your research.

To clarify, the individual items relating to each motivational concept
are listed in Table one (bolded) of the psych reports article | sent
you. Factors 1 to 5 represent the motivational sources of
instrumental, external-self concept, intrinsic, Internal self concept,
and goal internalisation respectively.

Kind regards,
Dr James C Ryan
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