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The research subsidiary
of Northern Telecom
L
Policy

Directors, officers, and employees of Northern Telecom and suksidiaries shall refrein from aetivities that conflict with the
interests of the corporation.

Implementation
1. Every director, officer, and emplayee will at all times, be conscious of the interests of the corporation, and will not

a}  appropriate or convert the corporation’s property, tangible ar intangible, including trade secrets, confidential
information, and other proprietary information;

b} cffer bribes, or accept corrupt payments ar other like illegal or unethical considerations:
€}  accept gifts or gratuities that cannot be recipracated in the ordinary course of business;
d) disparage the corporation or the corporation’s praducts, services or personnel;

e) influence, in a manner unfavorable to the corporation, negatiations or transactions between the corporation and its
suppliers, contractors, custamers and athers, because of a personal, commercial, or financial interes: in the ouicome
of the negotiations or transactions;

f)  without prior written permission, or having previously declared the activity in a prescribed manner, serve or continue
to serve as a directar, officer, or employee of, or perfarm, directly or indirectly, services for, or act as a consutan: to,
a business that is or may be:
} incompatition with the corporation; or
i) a supplier of goods and/or services to the corporation;

9)  without prior written permission, directly or indirectly invast in, or contral, an entity that
) competes or may compete with 2 business ar activity of the corporation; or
ii} is or may be a suppiler of goods and/or services to the corporation:

except, In the case of publicly traded shares, when the investment does not exceed five percent of the issued shares,

The above examples are merely illustrations of sources of possible eanflicts. kt is anticipated that the activities of directors.
officers, amployees, and immediate members of thair families will comply with both the letter and the spirit of this poligy.

Directors, officers, and employees will only trade in shares or securities of the corporation {or of any company with which it
has dealings), having full regard to the provisians of the refevant sacuritiss laws dealing with insider trading and trading in
socurities.

The corporation has adopted a specifié conflict of interest policy that astablishas the policy governing an actual or percaived
conflict of interest on the part of the corporation and any directors, officers, employees or agents of the corporation having
responsibilities related to the corporation’s pension funds insofar as any such conflict of intarest affects their duties and
powers related to the corporation’s pension funds. This policy also sstablishes disclosure requirernents with respect to any
actual or perceived conflict of interest, including the timing of the disclosure. A copy of this policy may be obtalned from your
manager or COKOL. and the pracedure which refiects this policy is attached.

Objective -

The objective of this pelicy is 10 establish basic rules of conduct for all the corporation’s diractors, officers, and emplayees in
order 1o ensure that the business of the corporasion is conducted with a high level of imegrity and that the likalihcog ¢f
canflicts of intarest between the corporation and its directors, afficers, and employees is minimai.
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Property and confidentiality.

Engagement relatif a Ia confidentialité
et a3 I'information protigée par ces
droits de proptista.

in cansideratien of my employmenr, réspectively and collactvely by Norhern
Telecom Limited or Northara 7o' om Canada Uimied (rereinatier called “ihe
Campany™). i agree to the foliowing:

1. lam uncer no chiigation 1o anyane, including 3 former employer, in
arty manner whatseever witich s in any way an impediment to iy entering imo
this Agregment or which impases any rastriction on the acsvites ardudes whith
may be 2ssigned to me from time 10 dme by the Company. .

2 {herebyassignto the Company alt my righss in and to ail inventions,
discoveries, improvements, designs, know-bow. technical or cammersial in-
formation. computer programs in any fom, Wrinen materials, dam bases,
integrated it topolegies, plans, diagrams. drawings, moces, andaherhings,
which I may conceive, cevelop o reduce to pracuce during the period of my
survices with the Company and which:

{) relaw, directly or indirectly, to the Company's prasem ar reasonahly

foreseeahle business or research or davelogmaent; or,

(M  result from eny work performed by me for the Company: or,

{m) are cremed or made using any ecuinment, supnles, Scilay. re-

sources, of “Canfiderrdal Irformation™ of the Comparny
whether or not they are made during or aker working bours. on or off the
Company’s premises, or alone or with othars.

3. Ishall maks prompt and full disclosure to the Comparyotany of the
tings covered in paragreph 2. During and subsequent to my employment, | sl
exacina all documents, and provice such assisance. as may be ressonably
required by the Company 1o cbrain, maintain, enfores, protect or grant any tights
which | have 3ssigned o the Campany and which the Cormpany may desire in
respect of such tungs in all countries of the wudld, .

-4, Ishall not {excest as expressly permited by the Company in writing}
at ary time during and subsequent 10 my employmane with the Company; ]

) disclose, orauthorize the distlosure, to anyune ather than authorized

. afficars or employees of the Company; ar, - -

i) use for non-Campany PUPOSES or ather non-permiteed purposes
any of the Company’s Contidential Informasion or any nformation disclosed to
the Cormpny by o thid party in crcumastsnees which oblige the Comgany 0
gratect such information from wautherined use gnd /or disclosure.

5. “Confidential Information™ for the purposes of this Agreement shall
mezn ail Informatign, including trade secrets, formulas, pattems, compitations,
programs, devices, methods, iectmiques, or processes, of 3 business, planning,
markating, scientific, technical, or other nature, that derives actual or potentai
valug from not being generally knawn, o readily ascerminable. )

6. 1 shail keep on the Company's premises [axcept when tequired
eisewhere i connection with the conduct of the Company's business) and shall
deliver 1o the Comparty upon terminstion of my employment, all things including
models, circuits. instructons, drawings, notes, files, memoranda or cther
writings. softwere programs in saurce code or object code farm, and magnatically
or electronically stored informatian, which embody or cantain any of the rights or
information described in peragraphs 2 and 4 sbove, | further agree nazto make or
1eatin any copy, duplicrtcn, facsimile, reproduction or replication o any of the
1 !

7. ThisAgreemant shafl supersede any and all previous oral ar written
communications, discussions or Jgreements between me and the Compeny
ralating 1o tha genera) subject matter addressad harein,

8 [ shall reaffm this Agreement or exsc:te such further or gther
agreemems with respact to the general subject maner addresed herain 23 the
Campany, or an affiliate company (being Northern Telecom Limate s direct or
indirect subsidiaries) may from time 10 ttma require.

MY SIGNATURE HEREUNDER INDICATES UNDERSTANDING AND AC-
CEPTANCE QF THE ABOVE AND AN ACKNOWLEDGEMENT OF RECEIFTOF A
COPY OF THIS AGREEMENT. .

EMPLOYEES SIGNATURE

EMPLOYEE'S NaMD

WITNESS SIGNATURE

WWTTNESS" Mg

Eu dgand 2 Memplei qui m'a &é conficrme 0ar Nertrern Telecom Limitda ou par
Northarn Telecom Canada Limnée {&énommee ci-apris La Sociémi), ;u par ‘I”s
L Jecentifie queje suis fibre vis-d-vis de Toute personne, indiam mes
ancians empw‘brﬁm*ﬁ toute ohiligation incompashle avec la présent engage-
mentou susceptible ire O0STacle & Mexarcice de mes fonctions lecomma

< I3 Socided, pourte
;. Jaﬂwl-p@mih%ﬁ.hmimnmmm

(} donmtrobjetseradirecrementou incirectement refid 4 Uactivin ou aux
elforts de recharche ot développement, actuels ou prevus dans un
déiai raisonnable: ou

M qui riazlwntdamqnmilmle compte de la Saciétd: oy

(i} qui sont réés ou nialisés en wrilisant la matérial, les foumnitures, s
Instulations, les cessources ou “Tirformation caonticeriells™ de 1

que ce3 TIVALx alent €1 rédlisis durant mes heures de Taval ou & tout dulre
rmoment, seul ou an collaboration avee d'autros, dans les dtablissements de
Socidui ou 3 I'exxdrieur,

3. Jecommuniqueraisans délata 'a Socidu tous les Hémenmy visds ay
parographe 2, Pendant ladurée de mon ermplol wtultérisuremant, josignuui tous
les documents et fourniral, dans une mesure raisonrable. toute |'sssistanoe
nécessatre 4 13 Sotidtl pour Iui permetre d'chienir, de maintenir, de falw
exécuar, ce protéger au d'zccorder tous les droits sur Tes ddments visds que
J"turai cidiés i 13 Socidm vt que la Sociénd paut souhaiter odbtenir pour nimparte
quel pays du monde.

4. Pendantiaduréeds monemploi dans la Socidul et uhtéricurement. je
m'engage {sauf autorixaron écrite gt préalabla de by Socidui):

{) 3 necammuniquer ni & permenTe 1a communication & quicanque,
sauf aux diriguants de [a Sociini a2 aux membres da son parsonnal
diment mandamns, cu

(M & ne pas utilbar & des lins muTes qua cclles parmnisas pur la Sociduk
Telarmation confidertielle”™ da b Sociits au toute imMamation divuiguéa & s
Socrdv por un ters dong des crcanmanes Gui obiigens La Socets & prowlger cane
ntermation contre Mudlisatier non aworisds ou iy divulgation,

5. Aux fing du présant engagement, on entend par “lrdomnatien
confidernialla™ toute information, rotamment ls secrels industriels, les formy-
les. lws modéles, les compilatons, les programmes. les dispowitifs, les méthodes,
les techniques, les peocidiés de nature commerciale, scientifique, techniqua ou
relatifs i la planification wt au marketing. ou de toute sutre rature, dort La valeur
réelleou inmualleddcauhdufahqmluonrukunenmmmuhmouw'd:
sont difficilement acctnsibles.

6. Jcramnmaqu-wusldlimlmsddahnmpumnhu?.ct&y
compris les modies industrials, cireuits, spdeifications, dassing, notes, mémciras
oy gures documents, les logiciels en code saurce ou en code résulmnt, e«
Finformation en mémotre dlectronique ou n mémoire magnitque. qui con-
tennent des informations dicrite Sux paragraphes 2 ot 4 ne dolvent DaS gortic
ces érablizsarnants de la Socidrd, seuf & leur prisance et requise cans un auve
liey e raison des activitéa de ta Société et fe m'angage i ko rematire b Ly Sociéd
U moment de 13 cecsation de mon emplel. Je m'angige égalsment A na
conserver cu faire sucune copie, fecsimild ou recroduction das SupPONTS
dinformation citkx plus hagr,

7. Laprésent enqagament annule vt rempiace tous les
communications ou entratisns antérieurs, quils solant oraux ou darfty, entrs I
Société et moi-méme, ayant trait 3y sujet etk dang leg ordsemmex

Je con’irmarai le présent engagemant et sigrwral tcut auTe an-
gagement relati au sujet rari dans les presarmes que 1a Sociéts cu une sochté
ke iscn une lale girecte cu ingirecte de Nertarn Telecem Umites) pourra
me demander de xigner,

PAR MA SIGNATURE APPQSEE Cl-DESSQOUS. JE CONERME QUE JACCEPTE
ES CONDMONS PRECITEES DONT JE RECONNAIS AVOIR PRIS COMNRAS-
SANCE, ET ACCUSE RECETION D'UNE COF!E DU PRESINT eNGAGTMST

—timanid,

SUNATURE CE LEMMOTE

MM SELEIPSYG
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Work Preference Inventory
Working Adult Version
Teresa M. Amabile, Ph.D.
Department of Psychalogy
Brandsis University

Please rate each item in tarms of how true it is of you. Plegse circle ore and only onre Ietter for each
question according to the following scale:

Never or almost never true of you
Sormetimes true of you

Often true of you

Always or almost always true of you

P00
(T '

1. | am not that concerned about what other peapis think of my work,

2. | prefer having someone set clear goals for me in my work.

The more difficult the problem, the more I enjoy trying to solve it.

| am keenly aware of the income goals | have for mysalf.

| want my work to provide me with opportunities for increasing my knowiedge and skills.
To me, success means doing batter than other people.

| prefer to figure things out for myself,

No matter what the cutcome of a project, [ am satisfied if | fea | qainec a new
experience.

9. I enjoy relatively simple, straightfarward tasks.

10. | am keenly aware of the promoticon goais | have for myself.

11. Curiosity is the driving force behind much of what | do.

12. I'm less concerned with what work | dn than what ! get for it.

13. 1 enjoy tackling problems that are completely new to me.

14. | preter work | know | can do well over work that stretches my abilities.

15. I'm concerned about how other people are going to react to my ideas.

16. | seldom think about satary and promotions.

17. I'm more comfortable when | can set my own goals,

18. | belisve that there is no point in doing a good job if nobody else knows about it.
19. 1 am strongly motivated by the money | can earn,

20. Itis impertant for me to be able to do what | most enjoy.

21. | prefer working on projects with clearly specified proceduras.

22. Aslong as | can do what | enjoy, I’m not that concerned about exactly what I'm paid.
23. 1enjoy doing work that is 5o absorbing that | forget abcut everything else.

24, | am strongly motivated by tha recognition | can earn from other people.

25. | have to feel that I'm earning something for what ! do.

26. | enjoy trying to solve complex problems.

27. It is important for me to have an outlet for self-expression.

28. 1 want to find out how good ) really can be at my work.

29. [ want other people to find out how good | really can be at my work.

30. What marters most to me is enjoying what ! do.

DN
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Please also complete the following. This information is essential for our statistical records.

Nsme Age Sex

——

Cccupation ' # years in octupaticn

b ghest edilational Sagts2 Togav's ot
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"SCHOLASTIC TESTING SERVICE INC.
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Activity 1. PICTURE CONSTRUCTION

On the opposite page is a curved shape. Think of a picture or an object which you can draw
with this shape as a part.

Try to think of a picture that no one else will think of. Keep adding new ideas to your first
idea to make it tell as interesting and as exciting a story as you can.

When you have completed your picture, think up a name or title for it and write it at the
bottom of the page in the space provided. Make your title as clever and unusual as possible.
Use it to help tell your story. ‘

' ) ) 2 l .
Copyright © l%.SMxﬂcTuthﬂﬁx.lﬁ&.Bmmme‘nﬁmhﬁﬂlmmmmdNopmoflhilwmkmly
be reproduced or tansmilted in any form or by any’ means, electronic or mechanical, including photocopy, meonding, or any
informatica storage and retrieval system without prior pemmission in writing from the publisher. Printed in the US.A.



YOUR TITLE:




Activity 2. PICTURE COMPLETION

By adding lines to the incomplete figures on this and the next page, you can sketch some
interesting objects or pictures. Again, try to think of some picture or object that no one else
will think of. Try to make it tell as complete and as interesting a story as you can by adding to
and building up your first idea. Make up an interesting title for each of your drawings and
write it at the bottom of each block next to the number of the figure.







Activity 3.  _..CLES

In ten minutes see how many objects or pictures you can make from the circles below and on
the next page. The circles should be the main part of whatever you make. With pencil or
crayon add lines 1o the circles to complete your picture. You can place marks inside the
circles, outside the circles, or both inside and outside the circles—wherever you want to in
order to make your picture. Try to think of things that no one else will think of. Make as
many different pictures or objects as you can and put as many ideas as you can in each one.
Make them tell as complete and as interesting a story as you can. Add names or titles below
the objects.
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ABSTRACT

Organizations that utilize the knowledge and creativity of their professionals will
have the greatest success in gaining competitive advantage, profits, and leadership in the
global marketplace. The purpose of this investigation was to explore the role of creativity
in performance, specifically, the interaction between intrinsic motivation and the
fostering of creativity in adults within a high technology organization. A sample of sixty
experienced Research and Development (R&D) designers from Bell Northern Research
(BNR) were evenly divided into two categories: high performing and solid performing
desipners. A two stage research design employed quantitative and qualitative methods to
conduct the study. The results indicated while the designers at BNR scored high on
creativity there was no significant difference between high and solid performers on the
level of intrinsic motivation and creativity. Instead other factors like taking intiative, the

| need for interesting and challenging work, hands-off management, and recognition and
encouragemeﬁt, diff‘erentiated high performers from solid perfoﬁners. Conditions
highlighted by R&D designers as being necessary to facilitate intrinsic motivation,
therefore creativity, where: freedom and control versus constraint; challenge and interest
in the work versus the lack of challenge or keeping things the same; various
organizational characteristics such as collaboration and cooperation versus the
orga:ﬁzaltional characteristics of lack of support from others; good versus poor
management or supervision; pressure versus insufficient ﬁme; and recognition and

encouragement versus inappropriate or no evaluation. Several recommendations for both



Human Resources professionals and organizations who want to improve employee

satisfaction, productivity and their competitiveness in the global marketplace, are

provided.
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CHAPTER 1: INTRODUCTION

A new, low-cost optoelectronic device developed by scientists at Bell-
Northern Research, Northern Telecoms's research and development
subsidiary, will help unlock the potential of the information superhighway (NT

Quarterly report, 1994).

Technological innovations like this coupled with the collapse of global boundaries
are transforming organizations as they struggle to maintain their competitive advantage.
Organizations which will succeed and grow in the 21st century will be those which

unlock the creative and personal power of their knowledge workers.

Senior management at Northern Telecom (NT) recognizes the future challenges
that it faces. Don McCreesh, Senior Vice President, Human Resources, NT, stated at a

recent Senior Management Conference:

Global competition is dramatically changing the roles and relationships of people
in business. Making these changes will not be easy or quick. But Northen
Telecom must move to this new way of thinking if we are to make our corporation
a dynamic, exciting, and rewarding place to work. Only by unleashing the full
creativity of our people can we create a more effective organization (NT Universe,

1994, p.15).

1t will be those organizations that can best capitalize on their intellectual and creative

capacity that will be able to successfully ride the two great currents of the 21st Century:
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globalization and the information revolution. High technology companies. such as Bell
Northern Research (BNR), rely on the productivity and creativity of their knowledge
workers in order to survive in the global marketplace. Therefore, the purpose of this
investigation is to explore creativity, specifically, by examining the interaction between
intrinsic motivation and the fostering of creativity in adults within NT's Research -and

Development (R&D) organization, BNR.

NT is a leading global manufacturer of telecommunications equipment, providing
products and services to telephone companies, cable television companies, corporations.
governments, universities, and other institutions worldwide. BNR, NT's R&:D subsidiary,
operates or supports facilities in five countries including Australia and Japan and is a
world leader in designing and developing advanced telecommunications systems. NT had
1994 revenues of $US8.87 billion and 57,054 employees worldwide. In the Ottawa region
BNR employs over 4500 employees with about 80 percent holding either engineeringor .

computer science degrees.

Although the literature is plentiful on creativity aﬁd intrinsic motivation, there has
been minimal research on the interéction between intrinsic motivation and the fosterihg of
creativity in adults within a high technology organization. There was evidence of a strong
and pc;sitive link between a person’s motivational state, called motivational orientation,
and the creativity of the person’s performance. (Amabile, 1983a, b,1985; Hennessey &
Amabile, 1988; Brown, 1389; Perkins, 1984; Lepper & Grgene, 1978). Speciﬁca]ly,
Amabile (1983a, b, 1985) proposed an intrinsic motivation hypothesis of creativity which

 states that an intrinsically motivated state is conducive to creativity, whereas an
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extrinsically motivated state is detrimental. In order to effectively research this area, she
and her colleagues developed the Work Preference Inventory, for assessing the

motivational orientation of individuals which was used in this investigation.

While literature on scientists and R&D covers those characteristics or atiributes of
a scientist, and of a R&D environment that facilitates creativity, very few studies
considered the interaction of creativity and intrinsic motivation in adults within a high
technology organization, and more specifically, the differences between high performing
and solid performing R&D scientists. This gap will be investigated in the research,

specifically:

‘1) To what extent and to what degree will Amabile and Hennessey's (1992) Intrinsic
Motivation Principle of creativity ("People will be most creative when they feel
motivated by the interest, enjoyment, satisfaction and the challenge of the work itself -
rather than by external pressures” (p. 55) be evident in adults within BNR? Will there be
a significant difference between the level of intrinsic motivation and creativity in high

performing designers versus solid performing designers? If so, hew and in what ways?

2) What are the conditions necessary to facilitate intrinsic motivation, therefore creativity,

in adults in BNR?

The research report begins by emphasizing the rationale for this study, followed
by a review of the literature on: the nature and scope of creativity and of intrinsic
motivation; the interaction between creativity and intrinsic motivation; the creative

environment in high technology organizatiohs; and creative adults in high technology
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organizations. A combined quantitative and qualitative design will investigate the
research questions. Finally, this investigation offers practical recommendations that will
assist organizations, like BNR, and Human Resources (HR) professionals, who want to
improve employee satisfaction, productivity and their competitiveness in the global

marketplace.



14

CHAPTER 2: REVIEW OF THE LITERATURE

The purpose of this study is to examine the interaction between intrinsic
motivation and the fostering of creativity in adults within a high technology organization,
specifically, BNR. With this in mind, the chapter begins by presenting the rationeﬂe for
the study, and the research questions. Next, the nature and scope of creativity is discussed
with the intent of providing a definition of creativity suitable for the business
environment. Following this, a definition of intrinsic motivation is provided, along with 2
discussion of the interaction of intrinsic motivation with creatiﬁty. Then, the literature on
external facilitators for creativity within a high technology organization is investigated.
The chapter ends with a discussion of the creativity and motivation orientatidnal
differences between high performing and solid performing adults working in a high

technoiogy organization.

RATIONALE FOR THE STUDY

Economists and business analysts point to a shift from an industrial economy to
an information-driven economy, where knowledge and creative production are seen as far
more important than physical labor or natural resources (Beck, 1993). Beck indicates that
no matter how the statistics are massaged or prpduced, the numbers show plainly that a
new economy, emﬁodied in a third circle of growth and driven by technology,

information and innovation has emerged. This technology economy, replacing the



15

commodity and mass-manufacturing economies, includes inexpensive chips (microchips)
which fuel what she calls four engines: computers and semiconductors, health and
medical, communications and telecommunications, and instrumentation. High
Technology organizations such as NT rank in the top six in the world of
telecommunication equipment suppliers. Its R&D arm, BNR, has been operating within
this technology-driven circle for some time. In BNR’s case, the majority of the workforce
has been hired to design and develop telecommunications products and services. The
employees fit the definition of Drucker's (1993) knowledge workers, where the majority

have either an engineering or computer science background.

The increasing pace of technological change and the collapse of global boundaries
are putting pressure on organizations to change in order to maintain their competitive
advantage. Virtually all of the experts, the management theorists, futurists, and industrial
psychologists, believe that: "the organization of the future must be able to adapt to change
in order to survive™ (Albrecht & Albrecht, 1987, p.7; Drucker, 1993; Morgan, 1988;).
Beck (1993) stated that the technology-driven economy will require knowledge workers
with a mental minds;t of innovating to survive. Innovation has a significant creativé
component in that its focus is tuming creative ideas into practical solutions with
economic merit. It is clear that organizations can no longer rely on the old paradigms for
the conduct of business if they are to survive the rapidly accelerating rate of technological
and environmental changes. Ihnovation, based on creativity, will be an enabler for

organizations to adapt quickly to change.
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Successful organizations in the 21st century ﬁll be those which not only utilize
their intellectual capital, but also unlock the creative and personal power of their
knowledge workers. High technology companies, such as NT/BNR, must rely on the
productivity and creativity of their knowledge workers in order to remain competitive in
the global telecommunications industry. People, not technology or capital, are thc; key to
productivity (Brewer, 1992). "Human capital” theory offers a useful way of thinking
about elements of creativity and learning. The theory, originating from Adam Smith and
much enlarged by economists (Becker, 1976; Mincer, 1979), is based on the premise that
“the wealth of nations depends on the ability of the people. 'Human capital' refers not to
mere hours of labor, but to the quality of work or the motivation, skills and creativity of
the worker” (Walberg, 1988, p. 343). Therefore, the key success factors for organizations

doing business in the global marketplace will be the ability to utilize human capital.

Not only is the utilization of human capital important for an organizations’
success, but also a commitment to organizational learning. Strata (1989) described
organizational learning occurring through shared insights, knowledge, and mental
models, building on past knowledge and experiences (memory). Garvin (1993) suggested
that when employees are exposed to new ideas, they expand their knowledge, begin to
think differently, and as they intemalize these new insights, their behaviour changes
leading té tangible gains in customer satisfaction and market share. The capacity of an
organization to gain insight from its own experience, the éxperience of others, and to
modify the way it functions according to such insights, will allow it to diﬁ‘;erentiate itself

from its competitors. Senge (1990) proposed that people’s natural impulse to learn is’
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unleashed when they are engaged in an endeavor they consider worthy of their fullest
commitment. He also proposed that leaders can use creative tension - the gap between
seeing clearly where the organization wants to be (vision), and telling the truth about
where the organization is (current reality) - as an intrinsic motivator. Organizations have
to reward people for being creative, for developing new ideas, and for continually
learning about new products, new customers, and new markets. Therefore, the utilization
of human capital will be strengthened within a learning organization. If employees are
able to work in an environment where creativity and leamning is supported, the
organization will learn and become creative, thus leading to more efficiency, innovation

and profitability.

Unfortunately, leading business journals, newspapers, and discussions around the
water cooler point to the fact that most organizations have not been utilizing this
intellectual capacity and creative pfoduction to the fullest. Poor employee and customer
satisfaction survey results suggest that the pain and career dislocation from organizational
downsizing may be responsible for some of ﬁe low employee morale prevalent in
organizations today. Companies like NT/BNR want to identify those factors that can
increase employee morale and at the same time unleash creativity to allow the
arganization to become high performing and competitive to meet the challenges of the
21st Century. Thus, the internal need and external ﬁressures which companies like

NT/BNR are experiencing, provides the grounds for this study.

“The broad areas of creativity and intrinsic motivation have been studied

extensively, mostly within the disciplines of psychology and sociology. Minimal
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research, however, has been conducted in exploring the relationship between intrinsic
motivation and creativity in adults within the business arena, and more specifically within
a High Technology organization. Because of the importance of having a common
language for discussion, the literature review will begin with defining the nature and

scope of creativity.

THE NATURE AND SCOPE OF CREATIVITY

Creativity is described as a multi-faceted phenomenon, defying a precise
definition. Psychologists’ disagreement over the definition of creativity has been from the
perspective of the creative process, the creative person and the creative product. For those
researching the area, this lack of a clear definition can be problematic, especially in the
business context where it is expected that concepts be clearly deﬁned.‘ For this reason, the
researcher attempted to extract a deﬁnitiop that was most inclusive of the definitions in
the literature, that could build on the work of others, and that would be suitable from an
organizations’ viewpoint. Both Torrance’s (1979) model for stﬁdying and predicting
creative behaviour, and Amabile’s (1983a) components of creative performance provided
some direction in crafting a suitable definition. Both show some degree of overlap,
particularly in relation to the level of motivation or commitment to the task and creativity
skills. As well, both Torrance and Amabile point to a definition of crgativity requires
crea'tjve abilities, creative skills, and an intrinsic task motivation to be evident foran

individual to achieve a high level of creative achievement. Before presenting the



19

researcher’s definition of creativity, both Torrance and Amabile’s perspectives will be

discussed below.

Torrance (1988) claimed that creativity involved every sense, sight, smell,
hearing, feeling, taste and perhaps even the extrasensory. He suggested that much of
creativity is unseen, nonverbal, unconscious, and thus difficult to explain. Over the past
25 years, Torrance’s w01;k has focused on the abilities that must be developed in order to
achieve what he calls "satori" (that sudden feeling of enlightenment) and creativity.
Abilities important to creativity are outlined in Table } (Torrance, 1979; Tardif &
Sternberg, 1988; Davis, 1992). Torrance defines the term "creative thinking abilities" in
the Torrance Test for Creative Thinking (TTCT), as "that constellation of generalized
mental abilities that is commonly presumed to be brought into play in creative

achievements" (Torranbe, | 1990, p-1).

Table 1: Creative Abilities

« Fluency « Able to predict outcomes, consequences
» Flexibility s Analysis g

* Originality » Synthesis

» Elaboration = Evaluation

» Transformation » Logical thinking

« Sensitivity to problems « Able to regress

» Able to define problems = Intuition

« Visualization, imagination « Concentration

» Analogical/Metaphorical thinking

Source: Adapted from Torrance, 1979; Tardif & Sternberg, 1988; Davis, 1992.

Torrance maintained that high degrees of the abilities measured by tests such as

the TTCT increase chances that the posséssor will behave creatively. Figure 1 shows a



multi-faceted mode! for understanding, predicting and developing creative behaviour.
Torrance’s model not only takes into consideration creative abilities, but also creative

skills and creative motivations.

According to Torrance (1979), a high level of creative achievement can be
consistently expected from those who are able to combine creative abilities, such as,
fluency, flexibility, originality, elaboration; creative skills, such as, problem definition,
idea generation, creative problem solving, provocative questioning; and creative
motivations (commitment towards a task). Torrance indicated that a person who has a
high level of creative abilities and skills may become a creative achiever, if the creative
motivations can be aroused. In the same way, a person with creative abilities and
motivations can become a creative achiever with the development and utilization of the

necessary creative skills.



Figure 1: Torrance's Model for studying and predicting creative behaviour

Source: Torrance (1979)

In support of Torrance, Perkins (1981) claimed that creativity concerns what we
do with our abilities, and that, any normal person can be creative in terms of whatever
abilities he or she has or can acquire. He proposed that creativity has to be understood as
the combination of traits which fosters the creative use of the mind to create its best

work.

Coming from a different perspective, Amabile (1983b) asserted that social-
psychological issues have been ignored in ﬁe study of creativify and that personality and
cognition must be integrated into a general framework. In an attempt to consolidate the
definitions of creativity, she argued that creativity is best conceptualized not as a
personality trait or 2 general ability, but as a behaviour resulting from particular

constellations of personal characteristics, cognitive abilities, and social environments.
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She proposed that this behaviour, which is evidenced in products or responses, can only
be completely explained by a model that encompasses all three sets of factors. Table 2
outlines Amabile's (1983a) componential conceptualization of creativity which includes
three components (domain-relevant skills, creativity-relevant skills, and task motivation)
necessary for individual creativity and describes the ways in which each of those 'factors

contribute to the creative process.

Table 2: Components of creative performance

1 2 3
DOMAIN-RELEVANT CREATIVITY- TASK MOTIVATION
SKILLS RELEVANT SKILLS
INCLUDES:
INCLUDES: INCLUDES: - Attitudes toward the task
- knowledge about the - Appropriate cognitive - Perceptions of own
domain style ‘ motivation for under-
- Technical skills required |- Implicit or explicit taking the task
- Special domain-relevant . | knowledge of heuristics for
“Talent" generating novel ideas DEPENDS ON:
- onducive work style - Initial level of intrinsic
DEPENDS ON: i motivation toward the task
- Innate cognitive abilities | DEPENDS ON: - Presence or absence of
- Innate perceptual and - Training salient extrinsic constraints
motor skills _ - Experience in idea in the social environment
- Formal and informal generation .| - Individual ability to
education - Personality characteristics | cognitively minimize
extrinsic constraints
Source: Amabile (1983b).

Domain-relevant skills are sﬁeciﬁc and include knowledge about and experience ' ;"

in the task domain, special technical skills required.for work in the domain, and domain-

i

specific talents. Creativity-relevant skills operéte at the general level; they include
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"I enhance creativity in practice.

heuristics for generating creative ideas as well as cognitive styles, working styles, and
personality traits. Finally, task motivation is seen as the narrowly specific component,
because it can vary importantly from one task in a domain to another. An individual can
have an intrinsic orientation toward one task in a particular domain (such as paint'!ng a
scene that has special emotional significance to the artist) and an extrinsic orientation
toward a seemingly similar task in the same domain (such as painting a commissioned
portrait (Amabile, 1985). Therefore, the higher level of domain-relevant skills, creavity-
relevant skills, and intrinsic task motivation, the higher the final level of creativity ina

given product.

Amabile’s (1983a, b) framework atternpts to account for the fairly well-
established creativity phenomena: the importance of talents, education, cognitive skills,
innate interests, and personality dispositions, all functioning interactively to influence
creative behaviour, as well as the apparently cor;tradictory importance of both "work" and
"play" in the motivation for creative behaviour (Shaughnessy, 1991; Torrance, 19%1a).
She concluded that this social psychology of creativity cannof be proposed as an answer
to all questions of creativity any more than a personality approach or a cognitivp__
approach can be proposed as the complete answer. Finally, Amabile (1990) argued that
social factors may be responsible for énly a small part of the total variance in creative

behavicur, but they may account for the lion’s share of the variance over which people

" have control. She believed this fact to be true and vitally important for anyone wishing to .

;
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In alignment with the framework presented above, Amabile (1983b) offered
conceptual definition of creativity which is consistent with most of definitions in the
literature for a creative product: “A product or response will be judged as creative to the
extent that (a) it is both a novel and appropriate, useful, correct, or valuable response to
the task at hand and (b) the task is heuristic rather than algorithmic” (p.360).
Accordingly, a product or idea is creative to the extent that expert observers agree that it
is creative (Amabile, 1982). Algorithmic tasks are those for which the path to the solution
is clear and straightforward, tasks for which an algorithm exists, whereas heuristic tasks
are those not having a clear and readily identifiable path to solution and include tasks for
which algorithms must be developed. The path to a solution refers to that set of cognitive
and motor operations that leads to an acceptable response or product in the domain of
endeavor. Minimal empirical research has been done on the topic of creative products
(MacKinnon, 1975, 1978; Besemer & Treffinger, 1981; Amabile, 1982; Pearlman, 1983).
Mostly this is because the identification of creative products seems obvious, meaning that
everyone.can recognize a creative product when they see one (MacKinnon, 1978). These
same criteria are operating in high technology organizations, where products must not

“only be novel and useful, but also must have economic merit (Drucker, 1986).

Based on the insights taken from both Torrance and Amabile’s models of
creativity, and Amabile’s cohcepmal definition of creativity, for purposes of this study,‘
creativity will be defined as including the production of novel and useful ideas and

products, and is dependent upon specific processes, creative abilities and motivation



towards the task. This definition, as well as the essence of this study, is presented in

Figure 2 below.

Figure 2: Model for understanding creativity and its importance to organizations

Creative Environment

Creative, High Performing
Organization

Production &
Implementation
of New & Useful
Jdeas &
Products

Creative
Abilities

Specific
Processes

Intrinsic Motivational Orientation

Creative Environment

Source: Adapted from Torrance (1979; 1988); Amabile (1982; 1983 a,b; 1985) & others

The model suggests that an intrinsic motivational orientation lies as the
foundation of creativity, along with creative abilities and specific processes, to the
~ production and implementation of new and useful ideas and products. A creative work

environment encompasses this and is fundamental to creative performance. Combined
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with creative production, this leads to a creative, high performing organization; one that

must strive to remain competitive and survive in today’s global marketplace.

The definition of creativity outlined above is consistent with the areas seen as
essential for productivity and success within a high technology environment. In BNR the
production and implementation of novel and useful ideas and products is seen as the
lifeblood of the organization. In a recent announcement regarding NT/BNR’s new
organization structure, increased investment and emphasis is being placed on developing
new products and services in an effort to put NT into the leadership position by the next
century. Several processes within BNR, for hardware and software design and new
product introduction, include specific elements related to creativity (i.e.; conceptual
definition in the New Product Introduction process). Finally, BNR’s hiring criteria looks
at a; potential employee’s creative ability and motivation towards work as being critical to
working in a R&D environment. Also, successful teams and projects within BNR are
oﬁen_ attributed to individuals with creative ability and motivation. The Conference Board
of Canada’s document, “Employability Skills Profile: The Critical Skills required of the
Canadian Workforce (July 1992)”, focused on creative ability and motivation also, and

identified them as important for Canadians employed in the new economy industry.

In summary, clfeativity is a multifaceted phenomenon that defies a precise
definition. In an effort to formulate a definition suitable for a high technology
organization one was developed drawing from the work of Amabile, Tormrance, and
others. From this, a model for'understanding creativity and its importance to

organizations was presented. In the next section, intrinsic motivation, an important



element of the model, will be defined and its relationship to creativity will be discussed

further.

THE NATURE AND SCOPE OF INTRINSIC MOTIVATION

In the model depicted in Figure 2, intrinsic motivation is presented as the
foundation to creativity. To explore this we will first define intrinsic motivation, and then
examine whether a relationship between intrinsic motivation and creativity is truly
evident. Intrinsic motivation, often described as the 'labor of love aspect' driving human
behaviour, is defined as “the motivation to engage in work primarily for its own sake,
because the work itself is interesting, engaging or in some way satisfying” (Amabile et
al., 1994, p. 950). In contrast, extrinsic motivation is defined as "the motivation to work
primarily in response to something apart from the work itself, such as reward or
recognition or the dictates of other people” (Amabile et al., 1994, p.950). Deci & Ryan
(1985a) characterized intrinsic motivation as the innate, natural propensity to engage
one's interest and exercise one's capacities, and in so doing, to seek and conquer optimal
challenges. Such motivation emerges spontaneously from internal tendencies and could

motivate behaviour even without the aid of extrinsic rewards or environmental controls.

From another perspective, Lepper and Greene et al. (1973; 1978) operationally
defined intrinsic motivation as the presumed motivation behind any behaviour that occurs
in the apparent absence of extnnsm incentives. They focused pnmanly on the

undermining of intrinsic motivation by the imposition of extrinsic constraints, an
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occurrence that they called the overjustification effect. This "overjustification hypothesis"
has been confirmed in several studies examining constraints as diverse as rewards for
work (Deci, 1972; Lepper, Greene & Nisbett, 1973), surveillance (Lepper & Greene,
1975), and deadlines (Amabile, Dejong, and Lepper, 1976). In all cases, subsequept

intrinsic interest was undermined by socially imposed constraints.

An abundance of research indicates that the most significant experience of
maintaining intrinsic motivation is that of competence and self-determination. Theorists
such as White (1959) and Harter (1978) claimed that intrinsic motivation was based on
the innate human need for competence in meeting optimal challenges. Deci, Ryan et al.
(1975; 1978; 1985a) included both competence and self-determination as primary to
intrinsic motivation. 'lfhey stated that it is not the need for competence alone that
underlies intrinsic moti;aﬁon, but the need for self-dgtermined competence. Self-
determination is the quality of human functioning that involves the experience of choice
(an internal perceived locus of causality), “rather than reinforcement contingencies,
drives, or any other forces or pressures, be the determinants of one's actions. Any factor

that undermines this experience will decrease intrinsic motivation” (Deci & Ryan, 19853,

p. 24).

The concept that people attribute their behaviour to either an internal or an
external source is supported by Bem (1972) and deCharms’s (1968). People ask
themselves if they are conducting an activity because they choose to do so or because of

. some external incentive. Of these two control perceptions, people are said to be more



intrinsically motivated when they perceive themselves to be the source of their behaviour,

which deCharms (1968) termed “personal causation™.

The concept of intrinsic motivation is also embedded in many of the major
theories of work motivation, such as, self-actualization, the need to fulfill one's
potentialities (Maslow, 1943); redesigning jobs so the work itself provides opportunity
for growth, challenge, stimulation, learning and recognition (Herzberg, 1959); growth
needs which describe a person's need to investigate, explore and master his or her
environment (Alderfer, 1972); theory Y (McGregor, 1960); and achievement motivation
theory (McClelland, 1961). Each stressed the importance of an internal desire to succeed
at challenging tasks and to seek responsibility, and each supported the common theme

that people need to feel competent.

In order to effectively research the motivational orientation area, Amabile and her
colleagues (1994, 1987) developed a reliable instrument for assessing intrinsic and
extrinsic motivational orientations in adults, called The Work Preferehce Inventory
(WPI). Although both theoretical and empirig:al data supported the expectation that
intrinsic and extrinsic motivation are distinct from each other, the relationship between
them still requires further investigation. Thus, the WPI was designed as a "direct, explicit
assessment of individual differences in the degree to which adults perceive themselves to
be intrinsically and extrinsically motivated toward what they do” (Amabile et all, 1994,

p.952).
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Scales in the WPI are scored independently, guided by the underlying assumption
that intrinsic and extrinsic motives might coexist. Unlike Deci and Ryan (1985b), who
designed their scales to assess general causality orientations that might result in intrinsic
or extrinsic motivations, the WPI directly assesses intrinsic and extrinsic motivations.
The WPI attempts to include not only self-perceptions of competence and self-
determination needs, but also the entire range of cognitions and emotions that are

proposed to be part of intrinsic or extrinsic motivation.

In general the literature suggests advantages to adopting an intrinsic versus
extrinsic motivational orientation. Primary to intrinsic motivation are self-determination
and the experience of competence. To be explored further is the interaction between

creativity and intrinsic motivation.

THE INTERACTION BETWEEN CREATIVITY AND INTRINSIC MOTIVATION

The review of the creativity and intrinsic motivation literature showed a strong
and positive link between a person’s motivational state, called motivational orientation,
and the creativity of the petson’s performance (Amabile, 1983a, b, 1985; Hennesséy &
Amabile, 1988; Brown, 1989; Lepper & Greene, 1978; Perkins, 1984). After an extensive
study of the area, Amabile (1983a, b, 1985) proposed what ‘she called the intrinsic
motivation hwoﬁesis of creativity - that "aﬁ intrinsically motivated state is conducive to
creativity, whereas an extrinsically motivated state is detrimental” (p. 370). In several |

studies of celebrated creative individuals, she found sﬁpport for the hypothesis that
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people are more creative when they are intrinsically motivated, and that creativity will be
affected by variables similar to those that affect free-choice behaviour and interest,
particularly those related to the perceived locus of causality (Amabile, 1982, 1985; Deci

& Ryan, 1985a).

More specifically, overjustification studies have generally shown decreases in
creativity undel_' reward conditions, whereas behaviour motivation studies have shown
increments under such conditions. Amabile (1979) proposed that while we might expect
that some professional scientists or artists succumb to the overju;tiﬁcation effect, it
seemed eminently clear that many highly creative people go on being creative in light of
nuﬁerous extrinsic constraints. It is possible that exceptional individuals have largely
internalized the norms and standards by which their work would be judged, (for example,
Bill Gates, head of Microsoft, who is able to be creative within the highly extrinsic high
technology environment) or highly creative and successful people almost always have a
very high level of intrinsic interest in their work (for example, the Caﬁadian skater, Elvis
Stojko, who enjoys what he does and performs for himself within a highly competitive '

. lucrative sport). Therefore, the overjustification effect was proposed to occur only when
internal states were ambiguous or nonsalient (Amabile, 1979). It will be valuable to come

back to this point when analyzing the results of this study.

Deci and Ryan (1985a) claimed that the feeling of self-determination that Einstein
and many other creative people saw as central to their best work, is the core of the
Intrinsic Motivation Principle of Creativity: People wnll be most creative when they feel

monvated by the mterest enjoyment satisfaction and the challenge of the work itself,
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rather that by external pressures(Amabile & Hennessey, 1992, p. 55). Csikszentimihalyi’s
(1975) pioneer work on individuals who were deeply intrinsically involved in activities
supported this principle and the importance of enjoyment. He called the experience of
being totally involved in the activity, where one action fiows smoothly into the next and
extrinsic concerns disappear, the “flow experience”. Csikszentmihalyi’s (1975)
description of the flow experience, along with Crutchfield’s (1962) statements of ego-
involvement, fit well with Amabile’s (1983a, 1990) first-person descriptions of the
creative process. Amabile (1983a) found a recurring theme while reading
autobiographies, letters and journals of people such as Albert Einstein and Sylvia Plath.
The latter felt most inhibited in their creative work when focusing on extrinsic concerns
such as expected evaluation, surveillance, or promised reward, while, they did their most
creative work when they experienced the “flow” of deep intrinsic rewards (Amabile,
1990). Such studies, combined with the program of experimental research that Amabile
and her colleagues have conducted during the past fifteen years, have supported the

principle of intrinsic motivation as a powerful foundation for the creative process.

The literature on intrinsic motivation and creativity complimented the studies on
research scientists who are depicted as being achievement oriented and self-starters,
iﬁtemally motivated, enthusiastic and highly involved in their work (Amabile &
Gryskiewicz, 1985; Amabile & ‘Sensabaugh, 1986; Bailey, 1978; Roe, 1972). Inan
organization such as BNR, where the majority of the workforce is university educated
and working in a design and development function, adoptir'xg} an intrinsic motivational

orientation is seen as pivotal to creative and knowledge production. Because employees
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are highly educated and have high expectations in terms of rewards and recognition, it is
often difficult for an organization to successfully satisfy these extrinsic motivators.
Therefore, it is expected that a strong intrinsic motivational orientation, allowing them to
stay focused and creative, would shield employees from extrinsic constraints which can

often disrupt productivity and creativity,.

Although the literature points to a strong link between creativity and intrinsic
motivation; most of the resgarch involved children or university students, not adults
working within organizations. The current study is designed to lessen this gap by
exploring the conditions are necessary to enhance intrinsic motivation, and therefore

creativity in adults in a high technology organization.

THE CREATIVE ENVIRONMENT IN HIGH TECHNOLOGY ORGANIZATIONS

Another element of the model presented in Figure 2, still to be addressed, is that
of the creative enviromnenf in which employees work, meaning those external factors
that either inhibit or facilitate creativity. Nolan and Nolan (1988) maintained that many
compan_ies and organizations are poor at innovation because of the dual problem of
individual employees not béing creative or the creative employee not knowing how to
tun}_their creative ideas into innovations; and the organization not éupponing the process

of c}cagiyity and innovation. A creative work environment, supported and nurtured within -

a high tecﬁi:o}ogy orgénization, will provide the competitive advantage necessary for the

et
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organization to survive in the global marketplace. Given the nature of this study, it is

important to start with a definition of a high technology organization.

High technology organizations are often defined as those which spend three
percent of their revenue on R&D (Hayes, Wheelwright, & Clark, 1988). In addition,
Ramo (1988) defined high technology companies, such as NT/BNR, as not only a
company with products that embodied recent advances in science, but also potentially one
with a manufacturing process that has unusual ingenuity in the application of current
technology. He indicated that technology-based organizations, in particular, have given
attention to facilitating a steady utilization of creativity because of the rapid advance of
science-based fieids. A high technology company is in constant danger that a scientific
advance or technological breakthrough occurring outside the organization may destroy its
market position, threaten revenues and earnings, and require the write-off of inventory
and facilities (Ramo, 1988). High technology companies must be in a position to
capitalize on the shifting technological environment on which 'they depend. Certainly this
is the case for NT/BNR where scientists must develop innovative wireless and broadband
communications products and network services in order to stay ahead of the competition.
Add to this, the need to find creative ways to bring new and existing technology into

foreign markets.

Current research into what inhibits or promotes creativity within high technology
organizations has identified freedom and control, successful project mahagemént,
sufficient resources and various organizational characteristics, such as a collaborative

atmosphere, a high expression of creativity, and acceptance of failure, and/or a non-
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bureaucratic structure, as factors that lead to a creative work environment (Amabile &
Sensabaugh, 1986; Amabile & Gryskiewicz, 1985, 1987.1988; Bailey, 1978; Yong,
1994). New hires to high technology organizations often join for a combination of: the
opportunity to work on leading-edge research projects, the outstanding reputation of the
organization as an applied R&D think tank, and/or the job security that comes with

working for such an organization.

In an effort to facilitate creativity a challenge organizations often face is how best
to balance the freedom of individuals with the organizational needs for structure, meeting
deadlines, and consistent processes. In considering factors that stimulate creativity and
ones which inhibit it, freedom and control are the most commonly mentioned
environmental factors (Amabile & Gryskiewicz, 1985, 1987, 1988). Freedom mean§
deciding what to do and how to do it; a sense of contro] over one's ideas, a freedom from
having to meet someone else's constraints; a generally open atmosphere. Specifically,
when a project manager and higher-level manager played an important role in setting the
direction of the project, scientists felt that their freedom came from the sense that their
own ideas contributed in a major way to the day-by-day scientific conduct of their work.
A good example of an organization with success in doing this is 3M where mahagement
allow researchers time to pursue their ideas, such as the post-it note concept which has
reaped millions for 3M. In an effort to balance freedom and structure, companies like
IBM, Hewlett—Packard; Texas Instrument and AT & T have adlopted in-house
enuep;'eneur development, often called “intrapreneurship”, within their organizations

(Yong, 1994). Research & Development (R&D) organizations that are able to provide
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scientists with both the freedom to explore ideas and the autonomy to pursue them are

more apt to be successful both competitively and financially.

The culture or climate of the organization can either help or hinder creativity.
Morgap (1988) insisted that a vibrant corporate culture creates an effective context for
innovation; however, much more could be done to foster learning and creativity on a
continual basis. He went on to say that: "The allocation of time for creative work, the
ability to ensure that this time results in the generation of ideas and opportunities that
resonate with the challenges facing the organization, and the ability to keep key people
are competencies critical to the management of innovation. Often, people have the
capacity to think critically and productively, but they must be encouraged and supported

in this endeavor” (p. 76).

In one study, researchers suggested that at least within the R&D laboratory, the
work climate was m;re instrumental than personal characteristics in making the
difference between high and low creativity (Amabile & Gryskiewicz, 1988). In this study,
the scientists felt that much could be done to improve the work environment to facilitate
creativity, as "they had not yet realized their full potential for creativity” (p. 504-505).
Amabilg and Gryskiewicz (1988) indicated that because high-powered R&D laboratorigs
are sf: stringent about hiring only the most sk'!lled, most highly talented, and most
productive scientists, they see the strongest effects on creative outputlcoming from the |

work environment and the way it influences motivation.
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Also fundamental to high technology organizatiors is how creativity is managed.
Lewis and Delaney (1991) concluded that creativity and innovation can be advanced in a
research organizations when managers 1) give signals that trying new ideas is good for
the organization, and not penalize employees when they freely express values on work |
related issues or try new approaches; 2) respect individuality, not only in the diversity of
people, but also in nontraditional approaches to solving research problems; 3) relieve
research scientists of administrative burdens and allow them to concentrate on scientific
tasks; and 4) fund good ideas promptly,‘building into the research budget discretionary
funds to allow for new innovations to be pursued in a timely fashion, Himes (1987)
suggested that a “loose-rein” management style in which management tolerates and
expects a certain degree of reasonable risk-taking is most conducivé to a creative work

environment,

Just as there are many factors that facilitate creativity, there are many inhibitors to
- creativity that need to be noted. Many organizations have work environments that are
characterized by caution, inhibition and constrained thinking which is known to stifle
creativity (Davis, 1992; Taylor, 1972; Van Gundy, 1987). Politics within an organization,
managers with a high need for control, and unhealthy competition amongst will definitely
suppress creative production.l"Other factors identified as inhibitors to creativity include:
inappropriate reward systems, t06 frequent meetings, status issues, and poor
communications between divisions; constraints, meaning a lack of freedom or choice in
deciding what to do and/or how to go about it; orge\nizatiqnal disinterest for a project or

idea; and poor project management (Amabile & Sen\:r?ébaugh, 1986). However, the most
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striking detriment to creativity can be the reward system, with either too much emphasis
on rewards or insufficient or unfair distribution of rewards (including recognition for

good work) (Amabile & Gryskiewicz, 1988; Davis, 1992).

The current research suggests that high technology organizations wishing to
survive in a competitive, global arena will need both highly self-motivated high
technology professionals and active adoption of environmental factors, such as freedom
and control, successful project management, sufficient resources and various
organizational characteristics, such as a collaborative atmosphere, a high expression of
creativity, and acceptance of failure, and/or a non-bureaucratic structure, that act as
stimulants to creativity. Organizations that neglect to nurture and cultivate creativity in
the work environment do so to their detriment. The next section will investigate the
characteristics of high performing employees, and the environmental factors which foster

and support these characteristics.

0
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CREATIVE ADULTS IN HIGH TECHNOLOGY ORGANIZATIONS

An area that deserves attention is considering whether there are differences in
creativity and the motivational orientations between high performing adults and sotid
performing adults. Torrance (1991a) is one of the few researchers who has examined the
differences between high and solid performing adults. He observed that a few subjects
had had so many notable creative achievements that they did not fit on the same scale as
the other subjects. He termed this group “beyonders™ as they demonstrated characterisﬁcs
such as, “delight in deep thinking, tolerance of mistakes, love of one’s work, clear
purpose, enjoying one’s work, feeling comfortable as a minority of one, being different,
not being well-rounded, sense of mission, and courage to be creative” (Torrance, 1991a,

p- 74), that distinguished them from other subjects.

Anne Roe (1952), a pioneer in the field of relating occupation to personality,
found that creative physical scientist were very open to expérience, highly observant and
prone to see things in unusual ways, extremely curious, accepting of unconventional
thoughts, ready to recognize and reconcile apparent opposites and tolerant of ambiguities
but liking to resolve disorder into order, appreciative of complexity, highly independent
in judgment, though, and action, self-reliant and not resr?_pnsive to group standards and
control. In addition, Roe found that when 'circuﬁStances prevail, creative scientists will
exhibit great perseverance and pemoﬁal discipline. These traits parallel the findings of
other researchers (Amabile, 199.0; Amabile & Gryskiewicz, 1988), and point to creative

scientists’ having an intrinsic motivational orientation.

e,
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Kelly & Chaplan (1993) found that when managers were asked what makes the
difference between high and solid performing adults, higher IQs, better problem solving
skills, and an enormous will to win were the common traits mentioned. However, Kelly
and Chaplan (1993) argued that the strategic ways top performers do their jobs, such as
networking, self-management, and taking initiative, made up the real difference between
what they called “star” and “average™ performers. Common to both Torrance and Kelly’s
and Chaplan’s research is the aspect of intrinsic motivation. The literature frequently
mentions posifive personal characteristics of producers of high creativity including
personality traits such as “persistence, curiosity, energy and inteliectual honesty; self-
motivation, the intrinsic motivation of being excited in the work itself; special cognitive
abilities; risk orientation; social skill; and brilliance” (Amabile, 1990, p. 75). The
successful scientists are often not the most talented, but the ones who are just impelled by
curiosity, they have to know the answer is (Amabile & Gryskiewicz, 1988). This suggests
that given a particular level of skill and ability, intrinsic task motivation differentiates

high from solid performing adults.

Nepgative personal chara\\c::._terisltics frequently mentioned in the low-creativity cases
were “being unmotivated, unskil;[ed', inflexible, éxtemally motivated, or socially
unskilled” (Amabile, 1990, p. 76). Just as self-motivation was seen as a positive influence
on creativity, being unmotivated, that is, having a lack of motivation for work, not being
chéllen';éed by a problem, having a pessimistic attitude toward the likely outcome, being

complacent or lazy, was seen as a major detriment. Is it possible that some individuals

may not have the potential to become high performers? Keily and Caplan (1993) found
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through surveying major companies that “one third of knowledge workers don't feel tied
to their company’s destiny, nor do they feel that their productivity and good ideas are

sufficiently rewarded”, pointing to the lack of motivation to become high performers (p.

138).

BNR has defined in its hiring policy that level of performance is positively related
to marks. Thus, it tries to only hire the top of the class. The challenge for the organization
is ensuring that these high performers remain at this level and do not fall to a level of
average performance. This is often difﬁcult given that BNR's current reward and
recognition programs often conflict with this effort. Specifically, only a certain
percentage of employees can receive an “exceeds” rating (typically about 25 percent) on
their performance appraisal, with the remaining receiving an “achievezd” or lower. Those
employees who were in the top ten percent of their class often find ihis reality
demotivating and frustrating. It would be interesting to see if this aspect or other factors
are raised in the study as contributing to the diﬁ’ef;nces between high and solid

performers.

The literature on creative adults suggests that competitive R&D organizations will
have some individuals who may serve as sparks to ignife the flame of innovation and
creativity, while others may constantly add fuel to the fire (Lewis & Delaney, 1991).
There appear to be differences in creativity and motivational orientation between high
and solid performing adults, which will be examined further as this study explores the

profile of high and solid performing désigners within BNR.

) e
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SUMMARY

As this century ends, two great currents are running through the world economy:

‘ globalization and the information revolution (Drucker, 1993; Kanter, 1995; Ohmae, 1995;
Tapscot & Caston, 1993). These two great currents are creating spectacular new growth
opportunities for companies like NT/BNR. Because of this knowledge, organizations,
specifically NT/BNR, are well positioned to capitalize on their intellectual and creative
capital. The current challenge, however, is how best to unleash the knowledge and
creative production resident within their employees, and to develop and maintain an
environment that nurtures and fosters its creative and intellectual capital. The literature
points to the need for both self-motivated employees and a work climate that facilitates

creativity.

Previous investigations on creativity suggest that it is a concept thaf is difficult to
define. However, for the purpose of this study the following definition of creativity will
be used: Creativity is the production of novel and useful ideas and products, and is
dependent upon speciﬁc processes, creative abilities and motivation towards the
task. As illustrated in Figure 2 the model suggests that an intrinsic motivational
orientation lies as the foundation of creativity, along with creative abilities and specific
processes, to the productlon and implementation of new and usefu] ideas and products. A
creative work environment encompasses this and is fundamental to creative performance.
Combined with creative production; this leads to a creative, high performing \‘

organization; one that must strive to remain competitive and survive in today’s global -

marketplace.

AN
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The literature on intrinsic motivation provided definitions of motivation, and
discussed the elements of an intrinsic motivational orientation, and the effect of extrinsic
constraints. Intrinsic motivation, often described as the labor of love aspect’ driving
human behaviour, is defined as “the motivation to engage in work primarily for its own
sake, because the work itself is interesting, engaging or in some way satisfying” (Amabile
et al., 1994, p. 950). The literature suggests advantages to adopting an intrinsic versus
extrinsic motivational orientation. Also primary to intrinsic motivation are self-

determination and ths experience of competence.

The literature also revealed theory and research establishing that an interaction
between intrinsic motivation and creativity does exist. Specifically, an intrinsically
motivated state is conducive to creativity, whereas the extrinsically motivated state is
detrimental. This concept will provide a clear basis for discussion and after analysis of

data from this particular research.

The creative environment in high technology organizations was also discussed
indicating that organizations that neglect to nurture and cultivate creativity in the work 1\ ‘
environment will do so to their detriment. High technology organizatipns wishing to
survivein a competitivé, glob'al.arlena need both highly self-motivated high technology
professionals and active adoption of environmental factors, such as freedom and control,
good project management, sufficient resources and various organizational characteristics,

such as a collaborative atmosphere, a high expression of creativity, and acceptance of

failure, and/or a non-bureaucratic structure, that act as stimulants to creativity. .



Finally, there is a gap in the current research. Most of the research is related to
children and young adults, with very few studies considering the interaction of creativity
and intrinsic motivation in adults within organizations. In the few studies available
differences were seen in creativity and motivational orientation between high and'solid
performers. Consequently, by studying a successful high technology organization, such as
BNR, the research will attempt to uncover the conditions necessary for intrinsic
motivation and creativity to occur so that organizations may create superior work

environments.

RESEARCH QUESTIONS
This study will examine the following:

1) To what extent and to what degree will Amabile and Hennessey's (1992) Intrinsic
Motivation Principle of creativity be evident in adults within BNR? Will there be a
significant difference between the level of intrinsic motivation and creativity in high

performing designers versus solid performing designers? If so, how and in what ways?

2) What are the conditions necessary to bring out intrinsic motivation, therefore

creativity, in adults in BNR?

The next chapter will describe the research methodology used to conduct the study.

Following this, the results of the study will be presented and discussed.
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CHAPTER 3: METHODOLCGY

The intent of this chapter is to present the research methodology. Specifically it
will outline the design approaches chosen and why, the constraints experienced and how

they guided the approach taken, and the methodology used to meet these criteria.

RATIONALE FOR METHODOLOGY

To thoroughly investigate the two research questions, a combination of
quantitative and qualitative research design was chosen. The value of quantitative
research is that it provides hard, projectable results, while qualitative research is
advantageous in that it can add insights and explore hypotheses. A quantitative approach |
was used to investigate the first research question. The qualitative appro_agh waé reflected

in the second research question.
-

The study was conducted in two stages. The intent of stage one was to replié;ié
the work of Amabile and Hennessey, but with adults in a high technology organization.
To do this, standardized tests were used because they offer the technical qualities of
reliability and validity, are widely used in educational research ( McMillian &
Schumacher, 1984), and they are also easy to administer in a business environment.
Using the results of the tests, descriptive statistics, correlational analysis and tests of
significance were used to serve asa validation on what seemed evident from the literature -

review on the positive relationship between intrinsic motivation and creativity.

i
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Stage two of the study’s design and procedures was intended to parallel the
methodology used by Bumnside, Amabile, and Gryskiewicz (1988) in assessing
organizational climates for creativity and innovation. This involved interviewing a subset
of the participants to determine greater depth and detail, and to strengthen the data from
the tests. The interview provided descriptive data, in the subjects’ own words, on when
they felt most and least creative, and how they viewed the ideal work conditions. The
interviews only involved a subset of the participants and were intended to be 30 minutes

long.

Finally, it was important to validate the results from the quantitative data with the
interview data. The approach used to do this was Triangulation. Although it can take
many forms, its basic feature is the combination of two ;>r more different research
strategies in the study of the same empiricai units (Denzin, 1978). Lincoln and Guba
suggest that no single item of information should ever been given serious éonsideration
unless it‘can be triangulated. The only time this may not hold true is if the information is

coming from an elite and itrefutable source (Lincoln and Guba, 1985).

The methodology for this study combined both quantitative and qualitative
research so that both research questions could be investigated extensively. To aid

understanding of the methodology, relevant terms will be defined.
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OPERATIONAL DEFINITIONS

Throughout the study the terms R&D designer, High performing designer, and

Solid performing designer were used. A definition of each term is provided below.

R&D designer: An employee of BNR, with either a computer science or engineering
background, who works in a design capacity either on hardware or software design of

telecommunications products for NT/Bell-Northern Research.

High performing R&D designer: An experienced R&D designer who has year over
year demonstrated exceptional ability and performance; consistently demonstrates core
values; is considered critical to the business; would be difficult to replace in kind; is a
role model and mentor to others; has broad acceptance and respect as a key contributor;
has depth in specialized area or has unique skills or knowledge and; who may or may not
be promotable within a five year window. (taken from BNR's Switching Networks
Division Key Resource Development (KRD) definitions, 1992). The core values referred
to above are those identified within NT’s vision statement, and are included in the
Managing for Achievement (NT's performance appraisal) process. These values are:
commitment, people, customers, teamwork, innovation, shareholder value, and

excellence.

Solid performing designer: An experienced R&D designer who has cdnsistently
maintained an "achieved” ratihg year after year on their performance ﬁppraisal and who is
judged vy management and peers as a Solid performer. (The term “achieved” rating is

taken from the NT, Managing for Achievement Guide, 1992).
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SUBJECTS

The research subjects were 60 experienced BNR R&D designers; 30 High
performing R&D designers, and 30 Solid performing R&D designers, from the Switching
Networks Division, Ottawa, Ontario. The Switching Networks Division is the largest
division within BNR with a total population of approximately 1900 employees, with a
large percentage of employees working in the design capacity. R&D designers from the
Switching Networks division are considered representative of the total R&D designer

population of BNR across North America.

The 60 subjects were randomly selected from BNR’s Human Resources (HR)
databases. Thirty High performing R&D designers, 23 male and 7 female, were randomly
selected from a pool of 150 experienced designers from the 1994 Key Resource database.
This database was derived by Management and Human Resources of the Suﬁtching
Networks Division. As per the definition stated above, a High performing R&D designer
must have year over year derﬁonstrated exceptional ability and performance, and be seen
as critical to the business. Of the 30, ages rangéd from 25 to 45, with a mean age of 31. ‘
Years of experien;e within BNR for this group ranged from 0 to 13, with é mean of sfx

years.

Thirty Solid performing R&D designers,\i'z male and 8 female, were randomly
-~ selected from a poo} of 394 experienced designers (again from the Sﬁtching Networks
Division) from the BNRInfo database. A Solid perfofming R&D designer must have

consistently maintained a “achieved” rating year afier year on their performance
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appraisal, and be judged by management and peers as a Solid performer. Ages for this
group ranged from 26 to 50, with a mean age of 34. Years of experience within BNR
ranged from 2 to 26, with a mean of 7. Random selection was continued until the total of
30 for each group was achieved. Both groups were homogeneous in terms of similar
disciplines - 93 percent Computer Science and 7 percent Engineering. The measuring
instruments used to study subjects’ level of creativity and motivational orientation will be

discussed.

MEASURING INSTRUMENTS

Stage ong

The purpose of stage one of the study was to ensure that what was identified in the
literature regarding the positive relationship between intrinsic motivation and creativity
was evident in adults in a high technology organization such as BNR. For this reason, the
instruments selected were those that would best evaluate creativity and intrinsic
motivation. The two instruments selected were the Torrance Tests of Creative Thinking
(TTCT) (Torrance, 1966), "Thinking Creatively with Pictures - Figural Form B"; and the
Work Preference Inventory (WPI) (Amabile, 1987; Amabile, Hennncss;ay& Tighle,
1994). The TTCT was selected for measuring creativity for three reasons: (1) the Aﬁgt.xral
nature of the test which ;educes the possible influence of reading ability or vocabulary
development, i.e.; mt;re _éuitable for cultural divefsity; (2) the extensive reliability and |

validity of the TTCT; and (3) the wide use of the Tl'CT in creativity rpsearch (Davis,
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1992; Khatena, 1982). The WPI was selected because it is seen as a useful tool for
research on intrinsic motivation and extrinsic motivation (Amabile et al, 1994). Each

instrument is discussed below in more detail.

Torrance Tests of Creative Thinking - Thinking Creatively with Pictures: Figural B

The TTCT , "Thinking Creatively with Pictures - Figural Form B", was used to
measure creativity (see Appendix 2). This is a three-part test of picture cof:struction and
is scored on five norm-referenced measures: fluency, originality, elaboration, abstractness
of titles, and resistance to premature closure, and thirteen criterion-referenced measures
(Torrance, 1990). An average (mean) raw score and creativity index (CRI) is also
providec! (Torrance, 1990). The TTCT is considered to have reasonable reliability, and
content and construct validity (Torrance, 1990; Davis, 19\)2) Test-retest reliabilit}_{ pgmt .

§ -

out a range from .50 to .93 with most retest figures in the ,G‘O;grand .70's (Torrance, 1990),

- and was first developed to identify creativity of adults in business settings. The TTCT is

considered suitable for grades kindergarten through.t__b" adults (Torrance, 1990). The

TTCT is by far the best known, mest widely used, most extensively validated, and the

most soundly criticized of all creativity tests (Davis, 1992).

The five norm-referenced measures, fluency, originality, elaboration, abstractness

of titles and resistance to premature closure are described as:
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Fluency - There has been considerable demonstration that the more alternatives a person
or group produces and considers, not only the more viable those solutions are likely to be,
but also there is also greater likelihood of success in solving the problem (Osbom. 1963:
Parnes, 1967; Parnes, Noller & Biondi, 1977 in Torrance, 1979). The measurement of
this score is based upon the total number of relevant responses, and as such, all other
scores depend in part upon the fluency score inasmuch as no subsequent scores may be
given in other dimensions unless a response is first found to be relevant (Torrance, 1991).

“If two or more figures are combined, credit is given for the number of figures used”

(Davis, 1992, p. 199).

Qriginality - “Originality involves getting away from the obvious and common place or
breaking away from habit bound thinking” (Torrance, 1979, p. 40). “This score is based

upon the statistical infrequency and unusualness of the response” (Torrance, 1991, p. 7).

Elaboration - “The basis of this score is two underlying assumptions: the minimum
primary response to the stimulus figure is a single response; the imagination and
exposition of detail is a function of creative ability, appropriately labeled elaboration™
(Torrance, 1991, p. 7). One elaboration point is given for adding such elements as
decorations, color, shading. Each major variation of design, and each elaboration of the

title beyond minimal labeling is considered to be elaboration, as well (Davis, 1992),

Abstractness of titles - “This score relates to the subject’s synthesizing and organizing

‘ j:rocesses of thinking. At the highest level, there is the ability to capture the essence of the



information involved, to know what is important, enabling the viewer to see the picture

more deeply and richly” (Torrance, 1990, p. 7).

Resistance to premature closure - “The basis of this score is a person’s ability to keep

open and delay closure long é’nough to make the mental leap that makes possible original
ideas. Less creative persons tend to leap to conclusions prematurely without considering
the available information, cutting off chances of more powerful original images”

(Torrance, 1990, p. 7).

Pooling of the scores for the creativé.'strengths, from the Checklist of Creative
Strengths, and the average standard score (pooling of the iive V-I‘mnn-reference scores)
from the profile yields the creativity index (CRI), which has been found to serve well as
an overall indicator of creative potential (Torrance, 1990). The second instrument to be
used, to measure motivational oﬁentation, will be The Work Preference Inventory. It is

oL:ilined in more detail below.

vy

The Work Preference Inventory

The WPI (Amabile, 1987; Amabilé, Hennnessey & Tighe, 1994) was used to
. assess individual_ differences in intrinsic and extrinsic motivational orientations (see
Appendix 3).'Th¢ instrument‘has meaningful factor structures, adequate internal

consistency, good short-term (six month) test-retest reliability, and good léifgger-tem (up

to four yesrs) stability (Amabile et al, 1994). In order to establish construct validity of the
\_-\
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WPI scales, several questionnaire and behavioural measures of motivation were
correlated with WFi scores (Amabile et al, 1994). Correlations between these measores
and the WPI scales largely supported the validity of the instrument (Amabile et al, 1994),
Correlation between WPI scores and behavioural creativity measures are also
encouraging (Amabile et al, 1994). Intrir. ’c scores correlated positively with creativity,

while extrinsic scores correlated negatively with creativity (Amabile et al, 1994).

The WPI describes an individuals’ preference for various types of tasks and work

~ environments. It gives information on the factors that motivate persons in their work.

Through exploratory factor analyses, Amubile et al (1994) yielded virtually identical and
conceptually interpretable scales labeled Intrinsic Motivation and Extrinsic Motivation,

which arc teferred to as primary scales. Second, each'of the primary scales was itself

\‘-
factor analyzed with meaningful and almost identical groupings of i nems into sul' factors.
These secondary scales serve as more fine-grained breakdowns of the e}ements of

e

. intrinsic and extrinsic motivation. The secondary scales are Challenge, Enjoyment,

Outward, and Compensation. Primary and secondary scales are described as follows:

Intrinsic Motivation (Primary) - the motivation to engage in work primarily for its own
sake; because the work itself is interesting, engaging, or in some way satisfying (Amabile

et al, 1994).

Emusm_MQ_tmamn_(Enmand the motivation to work primarily in response to

somethmg apart from the work itself, such as reward or recognition or the dictates of

_4 Lt

other people (1bid)..

W
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Challenge (Secondary) - “People who score high on this orientation tend to enjoy solving

new, difficult, complex problems. They are not satisfied by straightforward tasks, and

they prefer work that stretches their abilities (Amabile, 1994, p.1).”

Eniovment (Secondary) - “People who score b,ig!': on this orientation tend to be strongly

motivated by curiosity and self-expression in thei: work, and they can get so zbsorbed in
their work the that they forget about everything else. They prefer to figure things out for
themselves and set their own goals. High scorers want to learn from their work, and they

LY

feel it lS \}é.jy important to enjoy what they do (Amabile, 1994, p.1).”

Qutward (Secondary) - “Peﬁbie who score high on this orientation tend to be motivated
by recognition; they are sensitive to others’ opinions of their work and ideas. They tend
to judge their success relative to other people. In addition, high scorers prefer work with

clear goals and procedures (Amabile, 1994, p. 2).”

Compensation (Secondary) - “Peaple who score high on this orientation tend to be
strongly motivated by the compensation they reqfi%'ih‘-‘:e for their work. They are keenly

aware of their income and promotion goals (Amabile, 1994, p. 2).” -

Lo
e

Stage two

" For Stage two of the study, Critical Incident Interview questions were adapted
(see Appendlx 4) in order to examine the conditions necessary for intrinsic motivation

and creatmty to occur for designers within BNR (Burnside et al, 1988) The Bumsxde et
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al (1988) approach relates specifically to R&D employees’ perceptions of environmental
factors that either stimulate or obstruct creativity. Adaptations were made to the interview
protocol’s questions to include an item on how R&D designers viewed their ideal
working conditions, and the kind of setting where they worked best. During the

interviews, subjects were also asked for their own definition of creativity.

DATA COLLECTION METHOD

This investigation ih;'rolved a quantitative and qualitative collection of data
through the use of instruments, and in-depth interviews with a subset of the R&D
designers. Collection of the data occurred in two stéges. In the first stage subjects
completed both the TTCT and WPI. The secund stage involved using the results of stage
one to divide subject; into two groups: (Group a) the top ten percent that score high on

-intrinsic motivation and creativity, and (Group b) the bottom ten percent that score low in

both intrinsic motivation and creativity. This resulted in 12 full-scale interviews.
e

oy
i

In L.ﬁage one, subjects were contacted by phone to invite th.em to attend a 40
minute ses;iéh to complete both the TTCT and the WPI. Subjects were asked to sign a

~ consent form and informed‘both verbally and in writing of the confidentiality of the
study. Subjects were informed that there were two groups under study, however,
individual designation was not identified in order to reduce bias and not eﬂ'egt
perfdnnance in the_ study. The';Well'e also informed they could dfop out of the study at -

any time'(seé Appendix 1). In an effort to minimize social desirability, participants were
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told that the study involved working styles, i.e., creativity and motivation, in a high
technology organization. Once attendance at the session was confirmed, participants were
sent the information sheet and consent form to sign and bring to the next session. Fach
session included collection of the signed information sheet and consent form, an
explanation of what was to transpire, and the administration of each instrument (see
Appendix 5). The administration of the TTCT was conducted as per instructions provided

in the TTCT Directions Manual (Torrance, 1991b) with some adaptation for this study.

In stage two, thifty minute individual interviews were held with each subject of
the 12 subjects from groups a and b using the set of questions based on Burns et al (1988)
Critical Incidence Approach (see Appendix 4). The interview questions were distributed
1o participants before the interview so that subjects could prepare All interviews were
held in a closed office. All interviews were tape recorded to ensure accuracy. Participants
were informed they could have the tape recorder turned off at anytime. They were also
assured that al data would be held in confidence and that only pooled group data would

be reported.

As stated earlier, this two stage approach of collecting data was deemed necessary
in order to more thoroughly address the two research questions. Interview times ranged

from 30 minutes to one and a half hours in length.

v
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DATA ANALYSIS

Data were analyzed by first examining them quantitatively (stage one) and then
qualitatively (stage two), and then conducting the process of triangulation for cross-

checking and comparison. Each stage is described in detail below.

Stage one

In stage one the TTCT was scored by Scholastic Testing Services, and the WPI
scored by the researcher. Data were analyzed using the MYSTAT Statistical Analysis
package (Hale; 1992), and SAS (1989). The level of significance was set to p < 0.10. The
TTCT and WPI scores, measuring creativity and motivational orientation, were the
dependent variables while and the performance level of the R&D designer (Solid or
High) were the independent variables. Summary statistics - Mean and standard deviation
weré determined, and Pearson product correlation was established to determine the
relationship between intrinsic motivation and creativity, for both groups. Comparisons
were made between the two groups of participants: High and Solid performers using t-

tests. The results are presented and discussed in the following chapter.

PN
‘\ . '.I
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Stage two

Each interview was tape-recorded with the permission of the subject. Following
completion of all the interviews, typed verbatim interview transcripts were prepared for
analysis, as in the procedures used by Burnside et al} (1988). Content was analyzeﬁ by
two coders, the principal investigator and an assistant, who read identical copies ci the
transcripts independently, looking for comments that they felt should be coded as
examples of conditions that either stimulate or obstruct intrinsic motivation and
creativity, and the characteristics of ideal working conditions. Stimulants and obstacles
were color coded. The coders coded comments either by word, phrase or sentence.

Similarities were highlighted and patterns were established.

When compieted, the two coders cdmpared transcripts and noted disagreements.
Where disagreements existed, the two coders discussed them until agreements were
reached (the two coders were in 98 percent agreement, and only needed to work through
two ﬁercent of disagreements). F rox'ﬁ this, the researcher worked with the master set of
transcripts marking the categorizations for each comment on separate coding sheets. The
researcher then coded all comments related to obstacles into the subcategories and

|

- comments related to stimulants into the subcategorieéi.s\(\;haracteristics of the ideal work
environment were also coded. These were reviewed independently and agreed upon by

both the researcher and the research assistant, From this, a master subcategorization

coding sheet with all the final agreed upon subcategories was ﬁrepared.



Data were compiled from the master data coding sheet by obtaining frequency
counts of the number of the subcategories of stimulants and obstacles that were
mentioned at least once. Repeated mentions of a subcategory within an interview were
not counted. This approach was taken in order to reduce the effect of a talkative person
making the same point a number of times. For each group of participants, the categories
were ranked by the total number of mentions throughout the interviews. The inclusion of

quotes from interviews was used to bring the content analysis data to life.

Triangulation was used comparing the participants’ statements about when they
felt most and least creative and their ideal work environment and cross-checking them
with the results found in the TTCT and WPI. Results will be discussed in the next

chapter.

In summary, the researcher chose a combined quantitative and qualitative

approach because it provided data that are rich for interpretation and potential

implications. The use of an independent coder serve:i to validate the constructs, eliminate
"
potential bias, and assist in formulating the final recluction of categories.
T
|

3
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CONTROLLING RESEARCHER BIAS

Many precautions were built into the procedure in an attempt to control for bias.

Some of these included;

1} Random selection of subjects was used. Subjects were not known well by the

investigator.

2) All interview questions were treated in a standard way and in a particular order. Given
the retrospective nature of the questions, the timeframe for subjects’ recall was kept to a
minimum (within the last year). Subjects were given the questions at least one day ahead

of time for preparation.

3) The researcher clarified or paraphrased when necessary to check the clarity and

understanding of the subjects’ experience or perspective.

4) Data were categorized independently by both an assistant and the researcher.

Comparisons of both individual’s conclusions was found to be 98 percent.

This chapter has outlined in detail the methoddlogy used in the research study. It
wés the intent of the researcher to provide adequate detail for potential replication. The
next chapter will present and discuss the results of this study. These will be reported
enti_rely but notjudgmentaily, and discussion of the implications will be reserved for

Chapter V.
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CHAPTER 4: RESULTS AND DISCUSSION

The material presented in the following chapter provides the results and
discussion of both the quantitative analysis of the TTCT and WPI of 30 high
and 30 solid performing R&D designers, and the qualitative analysis of critical

incidence interview transcripts of 12 members of the sample population.

In the first section, R&D designers scores, as well as gender scores, on
both the TTCT and WPI are quantitatively profiled, analyzed and discussed. In
~ section 2, a detailed anaiysis of interview transcripts is presented and discussed
using the specific methodology of critical incident interviews from Burnside ei
al (1988). Burnside et al (1988), at the Center for Creative Leatership (CCL),
have used this methodoloéical approach (combining content-analyzed critical
incident interviews, questionnaires; and a battery of validation techniques) tlo
study organizational effectiveness, specifically, creativity and innovation within

large organizations.

Comparisons of the critical incidence intervieﬁrs, content analysis
between solid gnd high performing R&D designers, as well as gender
cdmparisoné.' are made. Representatiye interview quotes are presénted throughout
the results to illustrate fhe basis upon which statements or cateéories were

formulated.



Eaﬁh section ends with a discussion of the relevance of the findings to
the research questions. Finally, a link between the quantitative results and the
critical incidence interview findings is provided in a discussion summary.
Chapter V offers conclusions, followed by limitations of the present study, and
implication for managers and Human Resources (HR) professionals working in

Research & Development (R&D) organizations.

Vi
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SECTION 1: QUANTITATIVE RESULTS

Amabile & Hennessey (1992) hypothesized that “people will be most creative
when they feel motivated by the interest, enjoyment, satisfaction and the challenge of the
work itself - rather that by external pressures” ( p. 55). In order to determine whe&er this
positive relationship between intrinsic motivation and creativity was transferable to adults
within_ a high technology organization, such as BNR, correlational analysis was
conducted. Tests of significance were conducted to determine whether differences were
evident between high and solid performers. As a result of this analysis, it was exi)ected
that Amabile and Hennessey’s hypothesis would be confirmed in the sample population,
and that significant differences would be evident between high and solid performers, and
between both groups and the noim populaticas. To begin with, an overview of the sample

population is provided showing both demographi{‘}giata and summary statistics.

It was predicted that the sample population wou\lif-Be?representative to the BNR
population, meaning homoézéﬁous in nature, i.e.; young in age and based on the influx of .
new graduates each year, having minimal years of experie[{ce. AsseeninTable 3, a
review of the demographic data of the sample population confirms this, showing little

difference between high and solid performers in terms of age, experience, gender, and

their background, be it hardware or software.



Table 3: Demographic data of Sample population

Solid Performers High Performers Total
(N=30) (N=30) (N=60)

Variables Percentage Percentage Percentage
Age:
25-29 33 : 40 37
30-34 33 37 35
35-39 17 17 17
40-44 3 3 3
45+ 13 3 8
Years Experience:
0-4 20 13 17
5-9 33 57 45
10-14 30 20 25
15-19 10 10 10
20+ 7 0 3
Gender Ratio:
Males 73 77 75
females 27 23 25
Area of Experience:
Hardware 10 3 7
Software 90 97 93

E
|

Subjects seem to be at the beginning stages of their career with 52 percent having
9 years or less experience. Interestingly, 57 percent of high performers have 5-9 years
experience versus solid performers at 33 percent. This could be attributed to the need to
have more e;j)eﬁence on the job before demonstrating a high level of performance to the
organization. The gender spht with females representmg 25 percent, is slightly higher

than the BNR Ottawa populatlon norm of 20 percent.

Table 4 provxdes overall means and standard deviations for solid and hlgh
performers the total population, and norm populatlons for the measures. Information

provided by Scholastic Testing Service on the norm population indicated that the
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population consisted of college students up to adults age 65. The WPI norm population
consists of over 1000 working adults who have filled out the WPL. In terms of the TTCT,
standard scores are used to ensure uniform interpretation. Unfortunately, norm-reference
standard séores are not available for fluency, originality, titles, elaboration, and resistance

10 closure. Definitions of each of the measures can be found in Chapter 3 (pp. 53-57).

Table 4: Summary Statistics - TTCT and WPI scores for Solid, high performers, the
Total Population and Norm Populations

Solid High Total Norm

Performers Performers Population Population
Measures Mean SD Mean SD Mean (3] Mean Sb
IICT
CRI 1147 15.1 117.7 184 1162 16.77 111.6 16.1
Fluency 91.7 15.0 97.9 16.6 94.77 16.28
Originality 162.2 18.1 107.7 21,7 10497 20.31
Titles 1126 23.6 108.8 234 110.7 23.77
Elaboration 03.3 16.9 99.9 19.5 96.6 18.71
Resistance to 115.0 20.3 111.2 24.7 113 229
Closure
WPl
Primary
Orientation
Intrinsic 321 0.30 3.17 032 - 3.19 0.31 3.16 0.34
Motivation '
Extrinsic 2.40 047 244 040 241 043 242 0.39
Motivation ‘
Secondary
Orientation :
Enjoyment 3.18 0.36 3.16 0.40 3.17 0.38 3.1 0.38
Challenge 327 043 3.16 0.5} 3.21 0.47 326 0.50
QOutward 226 0.50 235 0.44 23 047 2.29 0.40

Compensation 2.62 0.62 2.60 0.70. 2.60 0.65 2,67 0.63

Note. CRI = Creativity Index. Norm population for the TTCT consists of over 720 adults, gradc 12+. Norm
population for WPI consists of over 1000 working adults.

As anticipated, high performers tended to score higher on the TTCT measures.

Surprisingly, high performers scored slightly lower in three of the orientations,
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enjoyment, challenge, and compensation, than solid performers on the WPI scores. Both
groups scored higher on the CRI than the Norm population. However, to determine

whether these differences were significant t-tests were conducted.

- Table 5 displays the results showing the comparison of high performers and solid

performers on different variables using t-test.
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Table S: Comparison of high & solid performers on different variables using t-test

High Perforimers Solid Performers

(N=30) (N=30)

Measures Mean score Mean score p values

ITCT:

Creativity Index 17.73 114.73 0.4921
(18.41)# (15.12) .

Fluency 97.87 91.67 0.1415
(16.88) {15.30)

Originality 107.7 102.23 0.3012
(22.03) (18.40)

Titles 108.8 112.6 0.5405
(23.77) (24.03)

Elaboration 99.87 93.33 0.1785
(19.86) (17.21)

Resistance to Closure 111 115 026436
{25.1) (20.7)

Intrinsic motivation 3.17 4 3.2 0.7316
(0.32) (0.30)

Enjlyment orientation 3.16 3.18 0.8399
(0.40) (0.43)

Challenge orientation 316 327 _0.3553
(0.50) (0.43)

Extrinsic motivation 244 240 . 0.8432
(0.40) (047

Outward orientation 2.34 2.26 0.4949
(0.43) (0.50)

Compensation 12,62 262 0.8303

orientation ' (0.69) (0.62)

Note, CRI = Creativity Index; # = Standard Deviation. * p < .05; *° p <.10. None of the
results are statistically significant on this table.

It can be observéd that although most of the high performers TTCT scores are

higher than the solid performers, there is no significant difference from a statistical
N

b
L
i



68

standpoint. Although this was not anticipated there may be several reasons why
significant differences did not occur. Perhaps the subjectivity of the selection process for
high performers did not allow for enough differentiation between the two groups. The
Iine between solid and high performers may be too arbitrary, and may not be discrete
enough for differences to be seen. Finally, the sample size may be too small for

differences to occur.

Table 6 displays the comparison on the different variables using t-test.
Interestingly, signiﬁcant differences occurred on the TTCT measures, but not on the WPI
measures when comparing the two groups. In an effort to ﬁﬁderstand further the possible
differences between high and solid performers, the researchéli. chose an arbitrary line
between the two groups by selecting the top 50 percent of high performers who scored
the highest on the CRI measure, and the bottom 50 percent of solid performers whb
scored the lowest on the CRI measure.' This decision was mz;de in order to truly separate
the high performers from the solid performers, and to determine what diﬂ‘ert;:ntiated them

from solid performers.

! The researcher recognizes that there is a risk in making this arbitrary 5plit given that correlations between
the TTCT and WP] measures were not found. However, given the homogeneous nature of the subjects (i.e.;
socialized into the sam:: behavior and attributes, working in same area and with same work ethic), it was
deemed important to try and differentiate the group. It was determined that we were not measuring the
same thing in a different way.



Table 6: Comparison of a subset of high & solid performers on different variables
using t-test

High Performers - Solid Performers -
Top 50 percent on CRI  Bottom 50 percent on
Measures measure CRI measure p values
(N=15) (N=15)
Mean score Mean score
JICT:
Creativity Index ‘ 13233 101.73 0.000*
(12.25)# (18.10)
Fluency 1064 86.07 0.001*
' (15.44) (14.68)
Originality 122.13 90.93 0.000*
(17.61) (12.58)
Titles 123.00 922 0.000*
(18.48) (12.17)
Elaboration 110.00 86.53 0.002*
(20.78) (17.16)
Resistance to Closure 130.53 100.87 0.000°*
(16.86) (16.78) '
WPL
Intrinsic motivation 320 3.21 0.929
{0.33) " (0.32)
Enjoyment orientation 3.13 3.7 0.777
{0.37) (0.40)
Challenge orientation 3.26 3.30 0.766
. {0.50) (0.45)
Extrinsic motivation 239 237 0.882
(0.34) (0.48)
Outward orientation 233 2.25 0.618
{0.42) {0.52) ‘
Compensation : 247 2.55 ' 0.708
orientation (0.55) {0.61)

Note. CRI = Creativity Index; # = Standard Deviation. * p < .05;** p<.10
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Although one would expect signiﬁcént differences on the CRI measure because
that’s where the arbitrary split was made, it was difficult to predict whether this same
trend would occur on the other measures. This points to the creativity level acting as a |
differentiator between high and solid performers but does not differentiate in the same
way the motivational orientation of the individual. It also suggests that there are other
factors leading to high performance that are not dealt with in this study, such as

personality type, self-confidence, personal history, to name a few.

Through ANOVA analysis, it was found that there were no significant differences
between high and solid performers and the norm population scores on both TTCT and
WPL. It was expected that significant differences would have occurred given BNR’s goal
to hire the top ten percent of the graduating class from the top engineering and computer
science schools. Perhaps BNR's selection criteria of high academics is not for creativity.
Or perhaps the university training has effectively suppressed or camouflaged the
creativity; The nature of course work at engineering and computer science schools may

be emphasizing left-brain thinking, leaving little room or reward for right brain creativity.

In order to determine if a relationship existed between creativity and intrinsic
motivation, Pearson product-moment correlation coefficients were generated for both
méaéurés for both high and solid performers, and the total population. Correlation data
are summarized in Table; 7, 8,and 9. Amabile et al (1994) predipted that WPI scores
éhould be related to pencil-ahd-paper measures of creativity; and behavioural measures of
product creativity, as assessed by the standard consensual aséessment technique

-(Amabile, 1983a). More speciﬁcaily, as predicted by the intrinsic motivation hypothesis
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of creativity, “creativity should be positively related to intrinsic motivation scores on

WPI, and negatively related to extrinsic scores” (p.963).

In terms of correlation analysis, it is important to note that weak associations are
the rule in social science studies, 0.30 to 0.70, being the usual range for r (Freeman et al,
1991). Creativity correlated at .25 or less is common due to the magnitude of variables
that could effect it’s variability (Zumbo, 1993). Generally, in studies investigating
relationships only, correlations as low as 0.30 or 0.40 are useful (McMillian &
Schumacher, 1984). Finally, it is important to reiterate that correlation measures
association, which is not the same as causation. However, a low correlation does not

necessarily mean lack of association.

Correlations between TTCT and WPI measures for the total population seen in

Table 7 are low overall.

Table 7: Correlations with TTCT scores for the total population

Primary Orientation : Secondary Orientation
Enjoy- Challenge OQutward  Compensa-
. : ment tion
Measures Intrinsic Extrinsic
Motivation Motivation (M) (IM) {EM) {EM)
Creativity 0.097 0.0005 0.11 0.01 0.04 ' -0.02
Index. ‘
Fluency 0.15 -0.07 0.18 -0.06 -0.07 0.07
Originality 0.05 0.10 0.06 -0.02 -0.004 0.22
Titles -0.03 0.07 0.04 -0.04 0.12 -0.05
Elaboration 0.19 «0.09 0.17 0.15 0.11 -0,25*
' Resistance 0.03 -0.04 0.007 -0.05 -0.12 0.02
* to Closure '

Note..* p<.05;**p<.10
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Although ‘they are weak it should be noted that there is an overall trend towards positive
correlations for intrinsic motivation, enjoyment, and challenge scores and the creativity
scores, and several negative correlations with the extrinsic scores and creativity. Thus
supporting Amabile’s (1983a, b, 1985) hypothesis that an intrinsically motivated state is

conducive to creativity, and an extrinsically motivated state is detrimental.

The results of the correlation results for Solid performers seen in Table 8, shows
correlations between fluency and enjoyment, .31 (p <.10), and originality and
compensation, .36 (p <.05). Again, a similar trend is occurring towards positive
correlations for intrinsic motivation, enjoyment, and challenge scores and the creativity
scores, and s;veral negative correlations with the extrinsic scores an;i creativity. Again
this trend supports Amabile’s hypothesis of intrinsic motivation on creativity. The |
positive correlation between originality and compensation may be attributed to the
phenomenon that these solid performef;s are immunized to compensation effecting in a

negative way their ability to create original ideas.

Table 8: WPI correlations with TTCT score for solid performers

Primary Orientation Secondary Orientation
Enjoy- Challenge Outward . Compensa-
- ment . tion
Measures Intrinsic Extrinsic :
Motivation Motivation amM) am (EM) (EM)
- Creativity, - 0.14 0.01] 0.23° -0.,05 0.04 0.03
Index ‘ - W
Fluency 0.18 -0.19 0.31* -0.02 -0.15 -0.09
Originality 0.10 ' 0.17 0.10 0.11 0.06 _ 0.36*
Titles -0.14 0.i3 -0.03 -0.24 0.13 0.10
Elaboration 0.23 0141 0.21 0.12 0.007 027
Resistance 0.04 -002] @ 023 -027 0.001 -0.02
to Closure '

Note. CRI = Creativity Index. * p<.05** p<.10
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As can be seen in Table 9, significant correlation results for high performers were
non-existent. However, correlations between WPI scores and creativity scores are
moderately encouraging in terms of seeing a trend towards positive correlations with
intrinsic motivation, enjoyment and challenge, and mostly negative correlations with
extrinsic motivation, outward and compensation orientations with the creativity scores.
The homogenous nature of the two groups may have had an effect on the results. Again,

the sample size of both groups was small.

Table 9: WPI correlations with TTCT scores for high performers

Primary Orientation Secondary Orientation
Enjoy- Challenge Outward  Compensa-
ment tion
Measures Intrinsic Extrinsic
Motivation Motivation (IM) (IM) (EM) (EM)
CRI 0.08 -0.01 0.02 0.07 -0.05 -0.05
Fluency 0.14 0.05 0.09 -0.05 -0.03 0.22
Originality 0.03 . 0.03 0.04 -0.08 -0.09 0.13
Titles 0.07 -0.01 - 0.10 0.11 0.13 ' -0.18
Elaboration 0.085 0.17 114 . 022 0.17 -0.24
Resistance 0.01 <0.06 <016 0.10 «0.22 0.03
to Closure

Note, CRI = Creativity Index.. * p <.05; **p<.10

‘ Tablés 10 and 11 display the WPI correlation with the TTCT scores for the subset
of high performers (top 50 percent who scored high on the CRI measure) and solid
performers (bottom 50 percent who scored low on the CRI measure). This arbitrary
selection has lead to more significant correlations for both grou;is. Specifically, fqr the -
 high performer group, originality is i:onelating significantly at p < .05 with challenge (-
10.52) and compensation (0.53); and ﬂuency with compensation at 0.49 (p <.10). For

solid performers, CRI is correlating significantly at p <.05 with intrinsic motivation

.
P
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(0.52) and enjoyment (0.66); and with elaboration and intrinsic motivation (0.50), and

enjoyment (0.45) at p <.10. As seen earlier, a trend is occurring towards a positive

correlations for intrinsic motivation, enjoyment, and challenge scores and the creativity

scores, and several negative correlations with the extrinsic scores and creativity.

Interesting however, is how these high performers had fewer negative correlations with

the extrinsic scores and creativity, and showed mostly negative correlations between the

creativity scores and challenge, suggesting that high performers may be more immune to

extrinsic constraints or are able to work with them in a positive way.

Table 10: WPI correlations with TTCT scores for high performers (top 50 percent)

Primary Orientation Secondary Orientation
‘ Enjoy- Challenge Owntward  Compensa-
ment tion
Measures Intrinsic Extrinsic
Motivation Motivation {(IM) (IM) (EM) (EM)
CRI 0.15 0.28 0.36 -0.12 0.07 0.27
Fluency 0.20 0.28 0.36 -0.12 0.13 0.49**
Originality 0,04 0.338 0.30 -0.52* 0.02 0.53*
Titles 0.11 0.05 0.29 -0.09 0.08 -0.15
Elaboration 0.27 -0.06 0.23 0.33 0.11 -0.02
Resistance 0,09 0.02 0.09 0.19 -0.34 0.20
I

10 Closure

Note, CRI = Creativity Index.. *p <.05; **p<.10
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Table 11: WPI Correlations with TTCT Scores for Solid Performers (bottom 50

percent)
Primary Orientation Secondary Orientation
Enjoy- Challenge Outward  Compensa-
ment ticn
Measures Intrinsic Extrinsic
Motivation Motivation (IM) (IM) (EM) (EM)

CRI 0.52* -21 0.66* 0.08 -0.03 -0.25
Fluency 0.11 -0.36 0.32 -0.17 -0.27 -0.23
Originality 0.34 -0.18 0.30 0.25 -0.22 -0.04
Titles 0.04 0.09 0.08 -0.03 0.31 -0.18
Elaboration 0.50%* 0.04 0.45** 0.21 0.17 -0.13
Resistance 0.08 -0.31 0.25 -0.24 -0.19 -0.26
to Closure

Note, CRI = Creativity Index.. *p <.05; **p<.10



Gender Differences

Table 12 compares TTCT scores with WPI scores for males and female using t-

test analysis.

Table 12: Comparison of Males and females on different variables using t-test

Males females
; (N=45) (N=15)
Measures Mean score Mean score p values
TICT:
CRI 116.51 115.40 0.8263
(16.81)% (17.22)
Fluency 95.87 91.47 0.36%0
(15.75) (17.91)
Originality 105.42 103.60 0.7663
(19.60) (23.00)
Titles 109.78 113.60 0.5940
(23.20) (26.06)
Elaboration 95.04 101.27 0.2683
{19.38) (16.25)
Resistance to Closure 114.09 110.20 0.5733
(22.40) (24.91)
WP |
Intrinsic Motivation 3.19 3.21 0.8133
{0.31) (0.30)
Enjoyment orientation 3.15 3.25 0.3490
(0.38) {0.37)
Challenge orientation 3.24 3.15 0.5060
{0.45) (0.52)
Extrinsic Motivation 2.37 2.56 0.1414
’ (0.43) (0.42) '
Outward orientation 224 2.50 0.0617**
(0.43) (0.54)
Compensation 258 2.68 0.5966
crientation {0.68) (0.58)

- Note. CRI = Creativity Index. # = Standard Deviation,

* p<.05-**p<.10
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Again, it is interesting to see that when discrete are used the results are more
favorable. Results pointed to a significant difference in the outward orientation for
females atp <.10. No significant differences were found in the other scores. The need to
be recognized, and having a sensitivity to the opinions of others is supported by Keown
& Keown (1985) who found that females discussed recognition, surprising men ‘that a

women could do it’, and interaction with people as motivations found in their work.

Tables 13 and 14 display correlation results for males and females. As speciﬁed
earlier, it was anticipated that creativity would be positively related to intrinsic
motivation scores on the WPI and negatively rf.;]ated to extrinsic scores for both males
and females. Results for both males and females are more encouraging in this regard.
Specifically, as seen in Table 13, the results of the corrrelations for males show
significant correlations of .24 (p <.10) for fluency and intrinsic motivation; .25 (p <.10)
for titleé and outward orientation, and .27 (p <.10) for originality and compensation
orientation. All creativity scores correlated positively with intrinsic motivation scores
except for titles. Interestingly, all creativity scores yielded a positive correlation with
extrinsicl motivation except for elaboration, and with the secondary scales yielded mostly
positive correlations all around. Although it is recognized that these correlations are weak -
the trend is encouraging in support of the hypothesis that “people will be most creative
when they feel motivated by the interest, enjoyment, satisfaction and the challenge of the

work itself - rather that by external pressures” (Amabile & Hennessey, 1992, p. 55)..
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Primary Orientation

Secondary Orientstion

Enjoy- Chalienge  Outward Compensa-
ment tion
Measures Extrinsic
Mativation (I (IM) (EM) {EM)

CRi 0.14 0.06 0.14 0.20 0.03
Fluency 0.05 0.24 -0.03 0.08 0.10
Originality 0.23 0.12 0.15 0.12 0.27%*
Titles 0.20 -0.10 0.12 0.25%* 0.02
Elaboration -0.10 0.08 0.15 0.09 -0.24
Resistzace

to Closure 0.12 -0.01 0.08 0.08 0.08

Note, CRI = Creativity Index. * p<.05; **p<.10

The results of the correlations for females (Table 14) produced significant

correlations for elaboration and intrinsic motivation, .49 (p <.10), resistance to closure

and extrinsic motivation, -.47 (p <.10), originality and challenge, -.44 (p<.10), and

resistance to closure and outward, -.51 (p <.10). Surprisingly, most creativity scores

correlated negatively with intrinsic motivation, yet, all correlated negatively with

extrinsic motivation. On secondary scales mostly negative correlations were found. Again

this trend supports Amabile’s hypothesis of intrinsic motivation on creativity, and the

possibility that females may be more immune to extrinsic constraints or are able to work

with them in a positive way.
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Table 14: WPI correlations with TTCT scores for females

Primary Orientation Secondary Orientation
' Enjoy- Challenge  Qutward Compensa-
ment tion
Measures Intrinsic Extrinsic
Motivation Motivation (IM) am (EM) (EM)

CRI 0.003 -0.42 0.29 -0.33 -0.32 .oo=0.22
Fluency -0.12 -0.32 0.06 -0.20 -0.31 0.04
Originality -0.32 -0.20 -0.06 -0.44** -0.25 0.07
Titles 0.02 -0.34 0.42 -0.41 -0.20 -0.28
Elaboration 0.49%* -0.23 0.42 0.25 0.04 -0.38
Resistance

to Closure ~-0.12 -0.47*> 0.10 -0.39 -0.51* -0.18

Note, CRI = Creativity Index. *p <.05; **p<.10

DISCUSSION

Several interesting findings may be drawn from the data presented. First, we
predicted that creativity would be positively related to intrinsic motivation scores on the
WPI, and negatively related to extrinsic scores. This was substantiated by several
measures (see Tables 9-11, 13, and 14). Although many of the correlations are not
statistically significant (because of the small sample size), an overall pattern is quite
consistent. The results appear to support the hypothesis of 2 positive relationship between
intrinsic motivation and creativity in adults in a high technology organization. A trend
seems to be evident in the tables in terms of a significant correlation between the
compensation orientation and the creativity scores of fluency, criginality and elaboration;
the creativity index with intrinsic motivation; oﬁginality with the challenge orientation;
elaboration with intrinsic motivation? and fluency with enjoyment and int:insic
motivation. The areas where positive correlations for extrinsic motivation occurred may

be attributed to the ability of many highly creative people to continue being creative in
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despite numerous extrinsic constraints. One type of motivation does not necessarily
undermine the other. Some highly autonomous individuals, while retaining high levels of
intrinsic motivation toward their work, might also be highly motivated to achieve

compensation for their work (Amabile et al, 1994).

Secondly, more significant correlations seem to appear when males and females
were compared. Particularly, the females® scores of originality and the challenge
orientation, elaboration and the intrinsic motivation orientation, and resistance to closure
and the outward orientation correlated strongly. Keown & Keown (1985) found that
while the main motivation for women in their study appeared to be a sense of
accomplishment or achievement, the women also expected to be compensated in the

marketplace with competitive rewards or money, power and recognition.

Significant correlations were also eyidem when the researcher drew an arbitrary
line between high and solid performers (thé top 50 percent of high performers who scored
high on the creativity index and the bottom 50 percent of solid performers who scored
low on the creativity index). This not only supported the trend mentioned earlier, but
seems to support the notion that high performers seem to either immunize themselves

from extrinsic constraints or remain creative despite them.

Thirdly, the t-test results showed no significant differences between solid and
high performers on all of the TTCT and WPI measures. These results could be attributed
to the hiring practices mentioned earlier, meaning that since BNR hires the top 10 percent

of the university graduates, once they become employed by BNR it may be difficult to
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differentiate the solid from the high performers. Other contributors.to this occurrence
could be that the definitions of high and solid performers are not specific enough, or were
applied too loosely bj' management, for differentiation to be seen between the two
groups. Although criteria are established and expected to be followed in selecting key
resources (high performers), there is stifl much subjectivity. Finally, the sample size was

relatively small and could have influenced the results.

In order to differentiate high from solid performers as a way of understanding
what differentiates the two, an arbitrary line was drawn by the researcher, When the top
50 percent of high performer; who scored high on the creativity index and the bottorn 50
percent of solid performers u‘rho scored low on the creativity index were compared
significant differences were seen on all TTCT measures but‘not on the motivational
measures. This suggests that within this study the creativity level seems to be acting as
the differentiator between the two. The fact that the motivational orientation did not differ
significantly could be attributed to the fact that all subjects are deemed good performers
and are hired from the top of their class, therefore it could be expected that motivation
would be similar. Further investigation of these individuals would help identify what .

other attributes are contributing to higher levels of creativity and performance.

Also, ANOVA results showed no significant differences between high and solid
performers and the norm populations on the TTCT and WPL It was expected the BNR
desig'ners, hired based on supposedly stringe;it selection criteria, would score
signiﬁcmtly higher in tﬁe area of creativity and motivation towards work. Perhaps high

harks are not an adequate predictor of creativity. Also, the norm populations includes a



variety of disciplines versus the specific two selected in this study, engineering and
computer science. As mentioned earlier, the designers within this study came from
engineering and computer science areas. One could suggest that the training that an
individual gets in engineering and computer science would be more rational, logical, and
using left-brain thinking with minimal training in creativity and interpersonal skills. This
specialized treining, while a strength on one hand, may pose as a weakness to individuals

in high technology organizations where creativity and innovation is needed.

Lastly, it was interesting to see significant differences between males and females
on the outward orientation. The males tended to score closer to the norm population,
while the females scored significantly higher. Given that there are very few women in
Science, Engineering and Technology in Canada (Shenin, 1981), women may feel that
they need to judge their success relative to other people, and may be more sensitive to
others’ opinions of their work and ideas. Evidence of this was seen in the Keown and
Keown (1985) study where women discussed rewérds such as recognition, money and
‘power more of a measure of self-worth rather than personal values. It is questionable
whether women scientists received the support or mentors needed to be ;;lccessful, as do
the men, in an R&D organization, like BNR. In addition, although BNR has aggressive
goals to bring more women scientisfs iﬁto the organization, the stereotyping still found in
rﬁost engineering schools today, may still be prevalent in BNR, potentially influencing

female scientisi's sense of self-worth.

In summary, in response to research question 1, the data do show evidence of the

Intrinsic Motivation Principle of Creativity in adults in BNR. However, no significant
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difference was seen between the level of intrinsic motivation and creativity between high
and solid performers. Only when the top 50 percent of high performing having high
scores on the CRI, and the bottom 50 percent of solid performers having low scores on
the CRI were compared did differences oceur on the creativity measures. Further research
would be required to determine what other factors contribute to high performance in

designers within BNR.



84

SECTION 2: INTERVIEW FINDINGS

This section will present the perceptions of a sub-set of the designers, and will
address research question 2. Results of the quantitative analysis were used to select
interviewees. Specifically, the top ten percent who scored high in both the CRI and
intrinsic motivation score (Group A}, and the bottom ten percent who scored low in both
the CRI and intrinsic motivation score (Group B) were selected resulting in 12 full-scale
interviews. Each group consisted of six subjects. Group A included three high performers
and three solid performers (of which 5 were male and 1 female), while Group B included

two high performers and four solid performers (of which 4 were male and 2 female).

The areas interviewees talked about fell into four major themes (specific interview
quéétions can be found in Appendix 4). Ranked-ordered by frequency, they included: 1)
stimulants to creativity, 2) obstacles to creativity, 3) characteristics of an ideal work
environment, and 4) definitions of creativity. In this study, stimulants or obstacles
included any condition outside (i.e.; other people, the environment), or within (i.e., self-
esteem, individual beliefs) the subjects themselves, tha\f seem to consistently influence
creativity positively, as in the high creativity stories, or negatively, as in the low
creativity stories. This is somewhat different from Burnside ei al’s (1988) definition
which only considered factors outside the problem solver(s)_, including other people, that
served to stimulate or obstruct creativity. Since the focus of this study is on intrinsic
motivation and its interaction with creativity it was deemed important to look for those

internal conditions that promote or have a negative effect on creativity.
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Both stimulants to creativity, which were present in the high creativity events, and
the obstacles, which were present in the low creativity events, are summarized into eight
subcategories as outlined in Table 15. Tables 16, 17, and 18 display the rankings of the
subcategories by all 12 interviewees, Group A and B, and high and solid performers.
Although most subcategories replicate the factors seen in other studies related to this area
(Amabile & Gryskiewicz, 1987; Burnside et al, 1988) some differences in subcategories
occurred. Specifically, competition was seen as an obstacle in Bumside et al’s 1988)
study, but in BNR’s case because the environment does not lend itseif to or encourage
competition, it was not evident. In most cases the same definitions, or slight
modifications of subcategories were used as in Bumnside et al (1988). To substantiate the
rankings, the findings will also be reported in paraphrase form, but will use many direct

quotations in order to express the respondent’s feelings and points of view.
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Table 15: Critical incident interviews - stimulants & obstacles to creativity

Subcategory: Stimulants

1.

2

Freedom and control. Freedom to decide what to do or how to do it; a sense of control over

ones’ work; taking initiative to be creative.

Good management. Manager sets clear direction without managing too tightly, providing support

when needed. Hands-off management.

lnter&stmg and challenging work. Challenging work. need for solution, solving problems
“ground up” work, work feels important.

Sufficient resources, Access to appropriate resources, including equipment, people, facilities,

information.

Recognition and encouragement. General sense that creative work will receive appropriate

feedback, recognition, and reward.

Pressure. Positive feelings of pressure from high expectations and time deadlines.

Various organizational characteristics. Aspects of the overall organization that do not fit the

above categories - e.g. cooperative and collaborative atmosphere, pood communication, valuing

of creativity, open atmosphere.

Miscellaneous other, Any stimulants that didn’t fit above.

Subcategory: Obstacles

Constraint. Lack of freedom to decide what to do or how to do it, lack of coatrol over ones’ work
or ideas; lack of initiative, feeling constrained.

Poor management. Managers who are intrusive, have unclear goals, poor communication and
interpersonal skills.

Boring, non-challenging, uninteresting work. Emphasis on keeping things the same. chcutwe
tasks, routine work; difficult to be creative.

Inappropriate or no evaluation. Lack of or poor feedback on work, Little recognition. Not
enough feedback on the value of the work itself.

Insufficient time, Unrealistic deadlines. Too much workload in too little time,

Individual does not see self as being creative. Negative self-talk, lack of self-esteem, external
locus of control.

Various organizahonal characteristics. Aspects of the overall organization that do not fit the
above categories - e.g. lack of support from other areas, overly formal and bureaucratic
procedures, working environment, i.e.; space, lighting, calors.

Miscellaneous other. Any stimulants that didn’t fit above,
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Stimulants to Creativity

Content analysis identified eight subcategories within this theme. They are listed

in order of relative frequency’:

Table 16: Critical incident interviews - rankings of subcategories by all
interviewees (Of the total comments made, what percentage fell into each
subcategory?)

Stimulants Obstacles
Subcategories (Condition) % of total | Subcategories (Condition) % of total
Freedom & Control (Ext./Int.) 22 Boring, non challenging, 25
uninteresting work (Ext.)
Interesting & challenging work 20
(Ext.) Individual does not see self as 20
being creative (Int.)
Various organizational 16
characteristics (Ext.) Constraint (Ext./Int.) 15
Good management (Ex:.) 13 Insufficient time (Ext.) 15
Pressure (Int.) 13 Various organizaticnal 13
characteristics (Ext.)
Recognition & encouragement 9
(Ext.) Inappropriate or no evaluation 8
(Ext)
Sufficient resources (Ext.) 4
Poor management (Ext.) 5
Miscellaneous other (Ext.) 4
100.0 Miscellaneous other (Ext.) 0
(n=12) 100
K (n=12)

Note; Ext. = external condition affecting the individual. Int. = internal condition affecting the individual.

1) Ereedom and Control. The most frequently mentioned stimulant surrounding the high

creativity events was freedom, freedom to decide what to do or how to do it; a sense of

*Note: We are using percentages in the qualitative section as a more objective way of showing the
rankings. However, all factors identified are deemed important by interviewees. Numbers have been
rounded off. ‘ :
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control over ones work; taking initiative to be creative. All subjects mentioned freedom

or control at least once.

It was a project where we basically had to start to design from the ground up. So
there weren’t a lot of framework in place to work in. We basically had to stari
from scratch. Analyze what our requirements are 2nd come up with an appropriate
high level design to accommodate that. And I guess I would say I felt quite
creative, there was an opportunity for a lot of creativity there, because there
weren't a lot of restrictions or, nothing in place that would, you know, block vou
from going in one direction or another. I would’ve had a lot of freedom to
explore the design and .its possibilities. And, once you've done that initial
exploration, you could, you know, dive further into the design, again and work on
a preconception as to how it should work. There was quite a lot of flexibility in

that situation. (high performer, male)

I felt the most creative in doing was like when I'm solving my own problems.
Like, I do a lot of work in a lab. ... It’s like a blank sheet, And I can take any
approach I want and come up with several ways I can do it. (solid performer,

male)

There were not firm guidelines as to say: “Well, you have to do it this way.” or
“There’s this convention that must be followed.” It was more of less an open
ended type ot thing. So, at that point, I guess I felt creative because I took a very

small piece of specification and was able to, without too many constraints it terms
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of what can and can’t be done from the customer point of view, I developed
something in conjunction with my thoughts and his thoughts. (high performer,

male)

The last quote illustrates an important aspect concerning the role of freedom in promoting
R & D creativity. Many researchers have found that freedom generally does promote
creativity (Amabile & Gryskiewicz, 1987; Kanter, 1483). However, many have also
found that complete freedom can be detrimental to creativity (Bailyn, 1984, as quoted in
Amabile & Gryskiewicz, 1987). There seems to be a fine line between how best to
balance the freedom of individuals with the organizational needs for structure, meeting

deadlines, and consistent processes.

Finally, three of the interviewees in Group A versus one in Group B spoke about

taking initiative in an effort to turn low creativity events into high creativity events.

I was able to make up questions that would be frequently asked and then provide
the answers. From the perspective of an end user, this part would be very

beneficial to them. But, it was not part of the original package that I was asked to
provide. It was something I did to try to make this more interesting for myself to

work on. It helped. (solid performer, male)

These resutts are supported by Kelly and Chaplan (1993) who found that self-
rﬁanagement and taking initiative made up the real difference between star and éverage

performers.
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2} Inictesting and challenging work. Ninety percent of the interviewees made comments

that fell into the subcategory of interesting and challenging work -- Challenging work,

need for solution, solving problems, ground up work, work feels important.

Solving problems. That is the kind of work that I like. I think I find it
very seif-motivating. I mean, in the sense I have control. (solid

performer, male)

I was really interested in the product. That was one thing, I think that
helped me out. If I wasn’t that interested, I don’t think I would’ve come

up with something like that. (high performer, male)

What again was interesting was the digging out the data. That’s what we
do but in this case what’s interesting is the fact that it really came
together as a puzzle in a serﬁse. The relevant, the supportive information,
we really had to piece together as the trends, from various areas around

the world, guided us. (high performer, female)

One individual spoke to “a private challenge that made it interesting as well”
pointing to internal motivation leading to high creativity. Amabile &
Gryskiewicz (1988) proposed that “a sense of challenge fuels creativity -- ofien
coming from intriguing nature of the problem itself.” (p. 509) This was certainly
evident by those who commented on this. Many interviewees, specifically in

- Group A, used the words “interesting” and “challenging” abundantly.
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3) Various organizational characteristics. This subcategory captured comments about the

organizations as a whole, often referred to as the organization climate. “The optimal
organization might be described as having a collaborative atmosphere, a high expectation
of creativity, an acceptance of failure, and/or a non-bureaucratic structure” (Amabile &
Sensabaugh, 1986, p. 46). Seventy-five percent of interviewees mentioned some
organizational factors as positive in their high creativity stories that were different from
the other categories within the organization, such as, freedom, sufficient resources and
time, recognition and encouragement, and positive pressure. Although no one single
factor stands out with a particularly high frequency, some are more noticeable than
others. One crucial point, for example, was the importance of a generally collaborative

and cooperative atmosphere, as well as a level of mutual trust:

But the whole creativity thing was being able to be in a relaxed atmosphere to me,
and I think that’s because of the management style and bringing together the same
type of people together. That are willing to laugh at themselves, argue with
themselves énd argue with them and others but not, when it’s over with go and
have a coffee and it’s done with. Because it if your ego gets tromped on, no matter
what way you go, and really , that was about it for me. ... relaxed atmosphere.
being able to just show your dumbness, I guess if there’s such a word. But being
able to justl express your opinion. And yell, if you have to, whatever. (solid

performer, male)
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Like four people in a room, with the door shut. and a white board. and people just
throwing ideas around. We had to expand an idea ‘we’d go and draw it on the

white board. If we didn’t like it, we’d just start over again. (high performer, male)

Several researchers have cited the importance of collaboration and mutual trust as
important to organizational creativity (Amabile & Gryskiewicz, 1987; Kanter, 1983). Co-
location was also mentioned several times. Co-location was defined by interviewees “as
the ability for members of a team to work in the same location and within a short distance

of each other.” Often, teams in BNR are spread out on different floors or buildings.

I think one of the key factors in our group being able to produce what we did, was
that we were co-located. An it was easy for us to interact with each other. ... And,
that made it easy for us, to exchange ideas quickly and with minimum

interaction., or minimum interruption with our own work. (solid performer, male)

4) Good management tied with pressure as important stimulants to creativity. Fifty-eight
percent of interviewees commented at least once on the factors of good management and
pressure as conditions leading to creativity. The good management subcategory is defined
as: Manager sets clear direction without managing too tightly, providing support when

needed; hands-off managément.

So, basically, I was given a blank cheque from the management. | had a lot of
guidance, I had a lot of mentoring from my management which has been
constructive and very useful. But, not in any way cramping my space. So, that's

why I consider this very creative. (solid performer, male)
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Table 17: Critical incident interviews - rankings of subcategories by Group A and
B (Of the total comments made, what percentage fell into each subcategory?)

Stimufants
% of Total
Subcategories GroupA  GroupB
Freedom & Control 19 25.0
Interesting & ‘ 19 20.8
~ challenging work
Various organizational 16 16.7
characteristics
Pressure 10 16.7
Good management 16 83
Recognition & 13 4.2
encouragement
Sufficient resources 3 4.2
Miscellaneous other . 3 42
100 100
(n=6) (n=6)

Obstacles
% of Total
Subcategories GroupA  GroupB

Boring, non challenging, 26 24
uninteresting work
individual does not see 13 29
self as being creative
Insufficient time 13 18
Constraint 17 12
Various organizational 13 12
characteristics
Inappropriate or no 9 6
evaluation
Poor Management 9 0
Miscellaneous other 0 0

100 100

(n=6) (n=6)

Note: Group A = the top ten percent of the total sample group who scored high both on their Creativity
index score (CRI) and intrinsic motivation score. Group B = the bottom ten percent who scored low both

on their CRI and intrinsic motivation score.

Many researchers proposed that a “loose-rein” management style is most

conducive 1o a creative work environment (Himes, 1987; Lewis & Delaney, 1991). In

many of the high creativity stories, the manager served a valuable resource in terms of

experience, and technical and morale support.

My manager was very supportive ... not hovering over my shoulder every ten

minutes saying: “how’s it going? even though it was really under quite a tight

deadline. (high performer, female)
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I think what really helped was that when, one Friday when everything was really
getting bad, the managers all took us out for a beer. Sat us around the table. and
that what really helped. The next Monday things got better, and we started ‘anew’

to a certain extent. (high performer, female)

Out of the total comments made, Group A commented on this subcategory nearly
twice as often than Group B as having 2 positive influence on creativity. These results
point to hands-off management being instrumental in ensuring employees have freedom

and control to do their work.

5) P is defined itive feeli ¢ fom hich ex . L4
deadlines. The importance of deadlines and working within them was mentioned in many |
of the high creativity stories. This conducive type of pressure was most often generated
internally, not by some external force, but where the individuals felt driven to prove that
they could succeed. It has often been suggested that creativity results when a certain kiﬁd
of tension is felt within the individual (Amabile & Gryskiewicz, 1987). Certainly the
most notable type of pressure is a sense of chailenge, however, working to meet the
urgent demands of the organization can also serve as a positive influence on creativity.

This certainly seemed to be the case for 13 percent of interviewees.

And what I found interesting is that it was a fairly tight deadline. Which is
something we’ve seen, we tend to deal with a lot. That’s not so much an issue for
me. I tend to work quite well under deadlines. If, as a matter of fact, as the

deadline approaches, It can sometimes be a little close for comfort as the deadline
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approaches, but I'll make the deadline. And, if there isn’t a deadline, there’s not
really that sense of urgency or that sense of “You’ve got to get it done!”. (high

performer, female)

On the negative side, deadlines can often serve as a constraint undermining
creativity (Amabile, Dejong & Lepper, 1976). Evidence of this will be seen later under

the theme of obstacles.

6) Recognition and encouragement. A general sense that creative work will receive

appropriate feedback, recognition and reward was deemed a positive factor towards
creativity by 42 percent of interviewees. This factor was commented upon nearly three

times more often by Group A compared to Group B as a positive influence on creativity.

1 guess, partly, what made it interesting was the fact that it was quite visible.
That’s the persons who were requesting it, there was one V.P. that I'd worked
with before. Well, I worked with him when he was just a C level and now he’s
way up there in the hierarchy, so that’s quite nice, just to be with him again. Also,
the fact, the sense that, really my recommendation was, it would be the one to tilt
the balance one way or the other, was a very motivating factor. (high performer,

female)

They felt that it filled a need that they didn’t have then. So, that find of feedback
also was important to get the feeling that I had created something. I had solved a
problem on one hand, but also it provided a way of being'able' to define for

yourself the ‘how’ of something will work. And what is useful and not useful.
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And, then take the feedback, when the people say. *Well yea, I agree with vou.™ |

like this .... (high performer, male)

7) Sufficient resources. Access to appropriate resources, including equipment, facilities,
and information was seen as vital to high creativity. Seventeen percent of interviewees

mentioned at least once this factor in their description of high creativity stories.
Referring to equipment, adding colors, and rearranging furniture:

If you’re going to spend three weeks, and if you're going to be spending a lot of
your time there, eight hours a week, you want to make it a comfortable place to

be. (solid performer, female)

We had quite a range of experience in other areas of software development.(solid

performer, male)

8) Miscellaneous other. Some comments were difficult to categorize as they concerned

not the environment or the organization but of the field itself:

... You really have to keep that global view in order to really understand what the
overall effect is. ... Because ] find that it really helps you understand what you’re
working on, and what you're doing, and what the overall effect is. (high

performer, female)

Amabile (1983a) refers to this as domain relevant skills which include knowledge
about and experience in the task domain, special technical skills, and domain specific

talents. Domain relevant skills is an important component of creativity.
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Rankings of the stimulant subcategories by both Group A and B (Table 17). and
high and solid performers (Table 18) followed the same order of frequency as the total
group of interviewees. Only in three cases, good management, and recognition and
encouragement, between Group A and B; and sufficient resources, between females and
males, were there large differences in terms of the percentage of comments that fell into

that subcategory of the total comments made.

For group A, those top 10 percent who scored high on both the CRI and intrinsic
motivation measure, hands-off management and recognition and encouragement may be

crucial elements supporting high creativity and performance.
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Table 18: Critical incident interviews - rankings of subcategories by high
performers (HP)and solid performers (SP) (Of the total comments made, what
percentage fell into each subcategory?)

Stimulants Obstacles
% of Total % of Total
Subcategories HP Sp Subcategories HP SP
Freedorm & Control 19 24 Boring, non challenging, 33 20
uninteresting work
Interesting & 19 21
challenging work _ Individual does not see 13 24
self as being creative
Various organizational 19 14
characteristics Insufficient time 13 16
Pressure 16 10 Constraint 13 16
Good management 12 14 Various organizational 13 12
characteristics
Recognition &
encouragement 8 10 lnappropriate or no 7 8
evaluation
Sufficient resources 0 7
Poor Management 7 4
Miscellaneous other 8 0
100 100 Miscéllaneous other ] 0
(n=5) (n=7) 160 100

(n=5) (n=T)

Note: HP = high performers. SP = solid performers.

Obstacles to Creativity

Content analysis identified eight subscategories ranked in order of relative

frequency:

1) Boring, non challenging. uninteresting work. Emphasis on keeping things the same,

repetitive tasks, routine work where it is difficult to be creative, was mentioned at least

once by eighty-three percent of interviewees in their stories of low creativity events.
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Other studies cited a similar subcategory, status quo, which was defined as “emphasis on
keeping things the same; avoiding risks, avoiding controversy, taking a conservative
view” as a environmental obstacle to creativity (Amabile & Gryskiewicz, 1988; Burnside
etal, 1988, p. 177). However, this subtheme did not rank as highly in their studies (eighth

out of ten) as an obstacle to creativity.

Probably shortly after I first started BNR, just got out of university all raring to
g0, and the first assignment I was given was to data fill the switch. And it was not
exactly what I was looking for in a job. It was really tough at first. So, it was
impossible to be creative because you were so locked ints what you were doing.
And it was, you know, filling in tables and that kind of thing. And it wasn’t
something that really interested me at all. So there was absolutely no chance to be

creative at all in that job. (high performer, male)

I was locked into what I could, or could not do. There was no possibility for me to
be creative. Because I simply had to document what was in place. And in one
sense, it frustrated me. Because it was just a straight linear approach. (solid

performer, male)

Least creative when my work was exactly cut out for me. For three
weeks, the only thing I did was cut and paste every automatic test case,
and just changed the two numbers. That was probably the most boring

task I've evef had to do. It was so boring! (solid performer, female)
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Out of the total comments made, high performers commented on this subcategory
significantly more than solid performers. This subcategory parallels with the subcategory

cited under stimulants to creativity, interesting and challenging work.

2) Individual does not see self as being creative. Sixty-seven percent of interviews made

comments that pointed to negative self-talk, lack of self-esteem or an external locus of
control as having a negative effect on their own creativity. Two individuals had difficulty
coming up with a high creativity story, indicating that they didn’t believe themselves to
be creative individuals. Others talked about their work not being creative, or that their
ability to be creative or not was subject to other people or the environment. One
individual indicated that creativity could only occur when working on new products, and
that because her work was maintaining products and fixing problems she deemed it not to
be creative. This certainly was a different perspective than that shared in Group A, where
they saw opportunities to be creative when fixing problems. Perhaps these individuals
were too rigid about, or unsure of the concept of creativity, or that they had an external
locus of control. This subcategory did not seem to surface in other studies in\}estigating
stimulants and obstacles to creativity in a R&D setting (Amabile & Sensabaugh, 1986;
Amabile & Gryskiewicz, 1987; Amabile & Gryskiewicz, 1988; Burnside et al, 1988).

Some of the comments made were:

To begin with, don’t really consider myself a very creative person.
always have problem when asked to create something, Like I, associate
maybe creativity, maybe be something hard. I work, what we do here, [

don’t really find it creative. The reason is, I think the environment that



101

we're in, and I can’t really give you a specific event. | don’t want to
associate productivity with creativity, that’s why I can’t come up with
something. ... I don’t think that I’m creative in a sense to create

something new from nothing. That’s how I feel. (solid performer, male) .

First of all I would like to tell you that, in general my work is not creative, That's

my feeling. (solid performer, female)

Interestingly, out of the total comments they made Group B, solid performers, and
males made comments related to this subcategory significantly more than Group A, high
performers, and females. Two of the interviewees referred to their not being creative

within the first minute of the interview.

3) Insufficient time, This tied with the next subcategories as having a negative effect on
creativity. Here, again, there is a parallel between the stimulants and obstacles to
creativity. Just as fifty-eight percent of interviewees mentioned positive feelings of
pressure from time deadlines, fifty percent rhentioned unrealistic deadlines and too much

| workload in too little time as a hindrance. Out of their total comments they made, females

seem to comment on insufficient time significantly more than males.

" You have the schedules to meet. So sometimes you don’t have the chance to be
creative. Because, to be creative, sometimes you need more time to do it. Because

you try to do things differently. (solid performer, female)
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4) Constraint. Opposite to freedom and control, constraint is defined as the lack of
freedom to decide what to do or how to do it, lack of control over ones work or ideas;
lack of initiative, feeling constrained. Half of the interviewees mentioned constraint as a
negative influence on creativity. Although previous researchers have not found explicit
evidenc.;.: of the detrimental effects that constraint, or lack of freedom, can have on R & D
creativity, this result and the results of several studies by Amabile and Gryskiewicz

(1987, 1988) seem to provide some evidence towards this factor.

However, the creativity level was pretty much carved out by mandates set by
other members of the team, those being, you knoiv, the managers. (solid

performer, male)

It was all predetermined what I had to do. And exactly how it had to be. I had
specific formats I had to follow. The information I had to present was very
specific. And it frustrated me. I didn’t really enjoy that part. (solid performer,

male)

This last quote points to the negative effect of constraint on this individual’s intrinsic

motivation to do creative work.

5) ¥Yarious organizational characteristics. Forty-two percent of interviewees mentioned

organizational characteristics such as lack of support from others, overly formal and
bureaucratic procedures, the working environment such as colors, space, as a hindrance to

their creativity. Typical of their comments were:
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I think that, you know, being in an environment where you just, you're not
allowed to speak, or you're not allow to promote your ideas effects

creativity.(solid performer, female)

The Japan lab was the worst possible 1ab you could work in terms of seating

arrangements, and no colors, no, very dry, dirty, messy. (solid performer, female)

Strained relationships or tension amongst the group was also mentioned as having

a negative effect on creativity.

6) Inappropriate or no evaluation. Twenty-five percent of interviewees commented on

lack of or poor feedback on work, little recognition; not enough feedback on the value of
the work itself as detrimental to creativity. Just as recognition and encouragement were

seen as a important stimulants to creativity, inappropriate or no evaluation is a obstacle,

What | found difficult about that one, was being involved quite late in the cycle.
Where I really wasn’t aware of the history of it. Well, for one thing, it took a little
while to start to know all about it. I wasn’t aware of thg history of it and I can’t
count the number of meetings where I raised a point or an objection, or question,
or whatever, and I'd be told, “ Oh, well, we already discussed it at another

meeting”, (high performer, female)

, ‘There was also reference to lack of management and team leader support.
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Very unsupportive in terms of guidance. Expectations that I should’ve been able
to know certain things. And basically, you know, feeling that I was failing badly.

(solid performer, male)

7) Poor management. Opposite to good managers, these managers are seen as intrusive,
having unclear goals, poor communication and interpersonal skills. Approximately
seventeen percent of interviewees commented on the effect of a poor manager on

creativity.

So, in terms of management, again, the ones I’ve had problems with were the ones
where they’re on my back all the time. Seeming to provide really challenging
thmgs to do, and in actually they’re the ones who’ve just kept me in the plateau
stage where I wanted to move on but I just wasn’t allowed io. (high performer,

female)

Interestingly, comments regarding poor management were not made by
interviewees within Group B, the group that scored low both on their creativity index and

intrinsic motivation scores.
8) Miscellaneous other. There were no comments that were eligible for this subcategory.

The next section deals with the interview question regarding the characteristics of

an ideal working environment.
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Characteristics of the Ideal Working Environment

Interviewees were also asked to comment on what they saw as the ideal working
environment. Specifically, if they were given a blank slate and could create the ideal
work environment what would it look like, what would it include, how would they
describe the kind of setting where they would work best. Although the process of content
analysis was used to analyze the comments, this particular aspect of the study did not
replicate the work of Burnside et al (1988) or other researchers in this aiea. It was
expected, however, that there would be duplication with what was identified earlier as

stimulants to creativity.

Content analysis identified ten subcategories under this theme. Tables 19, 20, and
21 display the rankings of the subcategories by frequency of all 12 interviewees, Group A
and B, and high and solid performers. Again, parallelism was seen between the
subcategories identified here and the stimulants to creativity discussed eatlier. Also,
rankings of the subcategories were seen as similar for the total group of interviewees,
Group‘ A and B, high and .solid performers. Some differences occurred in terms of the
number of comments made by one group compared to another. These will be highlighted

under the respective subcategory.
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Table 19: Critical incident interviews - rankings of characteristics of ideal work
environment (Of the total comments made, what percentage fell into each

subcategory?)

Contributors to Ideal Work Environment:

Total Responses (ranked percent)}

External environment. Noise level, quiet area,
space.

Good management. Manager sets clear direction
without managing too tightly, providing support
when needed. Hands-off management.

Interaction with others. Like people working with,
can throw ideas around, cross section of experience.

Interesting, challenging work. Challenging work,
need for solution, sclving problems, ground up
work, work feels important

Freedom and control. Freedom to decide what to
do or how to do it; a sense of control over ones
work.

Recognition and rewards. General sense that
creative work will receive apprapriate feedback,
recognition, and reward.

Adequate resources. Equipment, people, money

Good working environment, Open, informal, team
atmosphere.

Sufficient time. Realistic deadlines; manageable
workload given schedule, deadlines

Miscellaneous Other. Any characteristics that
didn’t fit above.

I3

13

11

11

11

10

10

100
(n=12)

Extemal environment. This category included those aspects of the work environment -

surrounding the individual, such as, the noise level, space, lighting, colors, having a quiet

area to work in. Sixty-seven percent of interviewees saw this as an important
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characteristic of the ideal working environment. Bright lighting, colors, window seats,

private places to think, minimal interruptions were mentioned often.

I like to have long periods where I’m not interrupted. If there was a place of if
my own office, or whatever, was quiet and uninterruptable for, not forever, not a
whole day, but just for a couple of hours at a rime if you needed to do these kinds

of things. (high performer, male)

. . . air in the place, colors, reasonable noise level. I wish I had a window seat,
of course, like everybody, where you can look outside from time to time. (solid

performer, female)

We used to have the old thing of about four desks in a room, and we had great
big walls, went up to the ceiling, and you were locked, you had a door and you
could close it. But that’s where you could sit down and talk, and argue, or

whatever. (solid performer, male)

Good Management. Tied in importance with the subcategory of the external
environment was good management. A good manager was seen as a manager
who sets clear direction without managing too tightly, providing support when

needed, a hands-off management style.

. Someone who gives ybu direction when you need it and doesn’t when you

don’t. And is willing to give you constructive criticism when you need it
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and praise when you deserve it. And someone who respects you. And then,

someone who you respect as well. (solid performer, male)

Let’s see, the good managers, they trust me. They know, they're not on my
back all the time. They know what I can and can’t do and at the same time

will challenge me to do things that they feel I can do. (high performer, male)

Interaction with others; interesting, challenging, work; and freedom and
control, all tied for third overall by fifty-eight percent of intsrviewees, but when

analyzed by group the following order occurred.

Interaction with others. Described as the ability to throw ideas around and work
with other people and having a cross section of expertise, this category was secn as
important for an ideal work environment by all interviewees. This high performers

sums up the thoughts of those who commented on this category.

I really need to be able to diaw on other people’s opinions and advice and
just be able to pop my head around the coner and say, ‘How are things?” Or

Jjust get someone’s opinion. (high performer, male)

Interesting, challenging work. This subcategory parallels with the subcategory

under stimulants of interesting and challenging work, and uses the same definition.

The kind of work that I have found I enjoy doing, has to do with presenting .
information to end users, using either graphics or pictures, or images of

some sort.. The work tends to be visually oriented. (solid performer, male)
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I think if you're learning something, it’s a good day, you know? ... I was
thinking something with more design type work. To have more of 2 open
slate just to do, go whichever way you wanted to go. (solid performer,

male)

There’s got to be a challenge. .... And it’s got to make you stretch. (high
performer, female)
Table 20: Critical incident interviews - rankings of characteristics of ideal work

environment by Group A and B (Of the total comments made, what percentage fell
into each subcategory?) :

Contributors to Ideal Work Environment: Total Responses (percentage)
Group A Group B

External environmeljt 9 17
Good management 13 13
Interaction with others. 9 13
Interesting, challenging work 13 10
Freedom and contro) 16 7
Recognition and rewards 9 10
Adequate resources, 13 ' 7
Good working environment. 6 10
Sufficient time 9 7
. - Miscellaneous Other | | 3 2

100 100

(n=6) {n=6)
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Freedom and control. Again, paralleling with freedom and control as a stimulant to
creativity, interviewees saw this subcategory as an important factor towards an ideal

work environment.

Well I think from an environment perspective I almost need the freedom to
explore ideas. I need the freedom to be able to go off and present something
I mean, I’m not really building on anything here. ... So, nobody is second
guessing me. Again, I’ve been sort of given a broad description of a task and

told: “Do it. Have fun. Do it”. (solid performer, male)

I guess it would be a situation where you’ve got a lot of flexibility to
make decisions. You get, you're in power to make decisions. You have
probably a situation where you may not be, probably not a large project
but something where you can focus in on one area and you can, basically
start from scratch. Your won’t have a lot of restrictions imposed on you.
You can come up with decisions and carry them out al! the way through,

I guess. (high performer, male)

Interestingly, out of the total comments made Group A commented significantly
more often than Group B on this subcategory. In addition, out of the total comments

made, males commented almost three times more often than females on this subcategory.
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Table 21: Critical incident interviews - rankings of characteristics of ideal work
environment by high and solid performers (Of the total comments made, what
percentage fell into each subcategory?)

Contributors to Ideal Work Environment: Total Responses (percentage)
High performers Solid performers
External environment 14 12 |
Good management 14 12
Interaction with others. 14 9
Interesting, chalienging work S 12
Freedom and control 11 : 12
Recognition and rewards 7 12
Adequate resources, n 9
Good working environment. 14 9
Sufficient time 7 ‘ 9
Miscellaneous Other 4 ‘ [
. 100 100
(n=5) =7

Adequate resources. Equipment, people, and money were commented upon by fifty

percent of interviewees as a contributor to an ideal work environment. This parallels with
the subcategory of sufficient resources raised as a stimulant to creativity. Tied with this
© was recognition and rewards, defined as a general sense that creative work will receive

appropriate feedback, recognition, and reward.

Having the right tools was mentioned often by interviewees.
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Well, having all the right tools, I guess. Like the work station working perfectly

all the time you know. (solid performer, male)

Availability of resources such as “industry information, research papers,
legitimate documentation, and opportunity to participate in an industry forum” was also

seen as important. (high performer, male)

... equipment wise it would be the type of equipment you’re working with
that is very important. I'm quite lucky in that I've got some of the top of the line

equipment. (high performer, female)

Out of the total comments they made, Group A commented on this subcategory almost

twice as often as Group B.

Recognition and rewards. This category was described as a general sense that creative

work will receive appropriate feedback, recognition and reward.

Recognition by the manager, just a littlé'thﬁnk you. I'm not saying thank you on
everything. That’s silly. What you do is your job and you’re not going to ask for a
pat on the back for every single thing you do. But, for things where, you’ve mafle
an effort above and beyond the call, where you’ve done somethiﬁg newand

innovative and just so on. (high performer, female)

The management always encourage people to be creative. If people are really
creative, I think they are rewarded. So, I got the message of that. Why‘ ‘you are

. encouraged to be creative. (solid performer, female)
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One individual talked about the importance of paying attention to recognition and
salary to maintain motivation saying, “I know, we would be doing better work if the
motivation through recognition and salary were there” (solid performer, male). This
points to how extrinsic constraints can be detrimental to creativity for individuals who are

unable to immunize themselves from them or put them in a positive light.

Females commented significantly more often than males on this subcategory. This
seems to reflect the findings in Section 1 of this report where females scored significantly
higher on the Outward orientation of the Work Preference Inventory (WPI). Recognition

and the opinions of other seem to be important to females in doing their work.

Good working environment. Forty-two percent of interviewees commented on positive

aspects of the working environment, such as, openness, informality, and a team
atmosphere contributing to an ideal work environment. This subcategory also paralleled
with the stimulant to creativity of various organizational characteristics. Tied with this
was the subcategory of sufficient time —- realistic deadlines, manageable workload given
schedule and ‘deadlines. Again, this subcategory was seen as opposite to the obstacle

raised earlier of insufficient time.
Comments related to a good work environment included:

An environment where you’re mixed in with peers who are familiar with the
technology you’re using or familiar with the overall system you're working on. So
that you can chat with them and you can, formally, or informally, as the case may

be. ... So, having that sort of environment where there’s sort of a team spirit. A
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mutual involvement in each other’s project and the ability to bounce ideas off

people. (high performer, male)

So I would fight for a more Tom Peter’s type organization. A very flat, more team
oriented one. And in that area, it’s working quite well where I am because I am
prime and I’ve gotten kind of dotted line into all key areas. (solid performer,

male)

Sufficient time. This subcategory, described as realistic deadlines, manageable workloéd

given schedule and deadlines, was commented on by eight percent of interviewees.

I always felt that sort of a start and stop time is important because that often adds
fuel to the way you approach something. You think of a hundred ways to do
something. And you know ninety of them are way out. And, you get a lot of

creative thinking.” (high performer, male)

No, I think the key, the key part is, I've been given a broad description of a task.
Some kind of deadline. And the ability to use whatever tools are available or I'm

aware of to accomplish that. (solid performer, male)
Females did not comment on this subcategory.

Miscellaneous other. This subcategory included any characteristics which didn’t fit into
the above nine categories. One individual spoke of “smaller projects, that are more self-
contained as opposed to bigger projects being more conducive to an ideal work

environment as you get more immediate feedback” (high performer, male). Agair;, as
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raised earlier the issue of competence was mentioned along with the importance of
knowing what you are doing. Finally, one individual spoke to “the importance of

maintaining balance between pleasure and work” (solid performer, female).

Finally, interviewees were asked to define creativity in their own words. What
follows provides the rankings of their definitions of creativity, along with a few of their

direct quotes to support these rankings.

Definitions of Creativity

At the end of the interview participants were asked to provide their own definition
of creativity. At no point before or during the interview was a definition provided by the
researcher. Rankings of definitions of creativity are displayed in Table 22. The majority
of interviewees saw creativity as doing something new or differently, and as something

abstract, not the obvious.

Table 22: Critical ilncident interviews - rankings of definitions of creativity by all
12 interviewees

Definition Total Responses (ranked percent) -

Doing something new or differently 41.6
Abstract, not the obvious 250
Intemnally focused, i.e.; love what you're doing, 16,7
“personal, thought process

- 163
Flexibility ' 100

(n=12)

Definitely the word “new” comes in. Doing something new where in the process

qf the creation, there’s a spark. There’s an “ah, hah!” that takes place. Yet the
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word that comes to mind as well is, “elegant, an elegant design means it's

efficient ... elegant is very pure of form. (high performer, female)

Doing thing in like different ways. Like lateral thinking as opposed to linear.
And sometimes you have to be, like a little bit crazy or whatever, you know, just

completely ... an inventiveness. (solid performer, male)

I think a lot it is being able to see something differently. Being able to look at
something and not to see the obvious. Being able to see things that other people

might not. (high performer, male)

Two of the interviewees talked about creativity as a personal, inner process. This high

performer, who was in the top ten percent group, quote showed an intrinsic motivational

orientation.

I’d say it's a journey, I guess. Or a process that is personal. In that it comes from
within. It can be validated externally but it’s a process that changes every time.
It’s often depéndent on a particﬁlar challenge or problem that you're facing. But.
it’s the process that you learn, that is initiated, initiates internally .. by doing, kind
of like an approach you would take, I guess, finding your way through a maze. ...
Key words are try to prdcess, trial and error, thought process, feedback,

succeeding in a goal. (high performer, male)

I think that’s the basic thing, If you really love what you are doing. You cannot

explain your emotions thrbugh a program, you can explain your emotions thr_ough
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a poem or through art, ... I think that to me the definition of creativity is, I don’t
think I can say it in words, but [ know what it is, and I know where I can see it. I
see it in art, [ see it in ballet. I see it in poetry. Theater. Creativity at the work
place I think is more, I don’t know maybe, it’s more to make you feel more, you
have an incentive, which is to make you, you’ve got an incentive from a
corporation point of view sometimes. Like, really you want to make your design
faster because you will have a better design. Which is better for the customer.

(solid performer, female)

Finally, several behaviours were observed by the researcher during the interview
stage that are worth noting. These highlight some of the differences seen between Group
A and Group B interviewees. Specifically, those interviewees in Group A tended to be
more confident and more verbal. They were able to give lots of examples and antidoies
when talking about their high and low creative activities. They also tended to be more
excited about their work, speaking often about the challenges they enjoyed and how
having interest in what ﬂiey were doing was important. They also talked about the times
where they took the initiative to turn uncreative work into more interesting and
challenging work. These observations are supported by the literature which describes
positive personal characteristics of high creativity producers as having: “persistence,
curiosity, energy and intellectual honesty; self-motivation, the intrinsic motivation of
being excited in the work itself; special cognitive abilities; risk oﬁentation; social skill;
and brilliance (Amabile, 1996, p. 75).” They also can be comparéd to Torrance’s (1991a)

identiﬁcation.of “beyonders” who demonstrated characteristics such as, “delight in deep
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thinking, tolerance of mistakes, love of one’s work, clear purpose, enjoying one's work,
feeling comfortable as a minority of one, being different, not being well-rounded. sense

of mission, and courage to be creative” (Torrance, 1991a, p. 74).

The interview results point to many stimulants and obstacles to creativity. Many
of these parallel the work of other researchers in this area. The next section provides a
discussion of the key points to be drawn from these results. Finally, a discussion
summary will be provided summarizing the key elements from both the quantitativé and

qualitative results,
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DISCUSSION

The data from the interviews confirmed many of the findings of other researchers
regarding those stimulants and obstacles that influence creativity. In addition,
identification of the most important factors was supported by the parallelism bet\%;reen
stimulants and obstacles. Specifically, freedom and control versus constraint; challenge
and interest in the work versus the lack of challenge or keeping things the same; various
orgarizational characteristics such as collaboration and cooperation versus the
organizational characteristics of lack of support from others; good versus poor
management or supervision; pressure versus insufficient time; and recognition and

encouragement versus inappropriate or no evaluation.

As expected the data collected from interviewees on the characteristics of an ideal
working environment supported the factors id.ntified as stimulants to creativity.
Specifically, described by interviewees in order of frequency were the need for freedom
and controi; good management; interesting and challenging work; a good working
environinént supported by having proper equipment, ligiiting, space; and sufficient time.
All of this suggests a central theme, one found in previous studies, that R & D designers
who feel motivated pﬁmarily by their own interest in and sense of challenge toward their
work are more likely to produce creative work than those who feel they are working

primarily to meet to constraints placed on them by either their work environment or by

=

théy themselves (Amabile & Gryskiewicz, 1987, 1988; Amabile & Sensabaugh, 1986; “ J

Burnside et al, 1988). This is congruent with the intrinsic motivation principle of



creativity which states “people will be most creative when they feel motivated by the
interest, enjoyment, satisfaction and the challenge of the work itself - rather that by
external pressures” (Amabile & Hennessey, 1992, p. 55). These results are also
encouraging given that social factors as these indicated above, although they only
account for a small part of the total variance in creative behaviour, may account for the

lion’s share of the variance managers and professionals can control (Amabile, 1990).

The data revealed some interesting divisions not only along gender lines, but
between Group A and B, and high and solid performers. For example, the obstacle of
“individual does not see self as being creative” was expressed more often by Group B
interviewees and solid performers. Interestingly, four out of six of the interviewees who
commented on this had low scores on the Creativity Index and on intrinsic motivation.
Creativity is by no means confined to the group .o"f people referred to as being “creative™.
Most, if not all, people are capable of creativity and most people’s creative abilities can
be enhanced (Fernald, 1989; Pierson, 1983; Torrance, 1979). Perhaps the diffcrentiator in
this case was the motivational orientation of the individual, meaning those who are
intrinsically moﬁvﬁted will not see themselves as not being creative. Another faci'c;r may
be that those \Aﬁth individuals with an internal perceived locus of control will look for
opportunities to be creative, as opposéﬁ to being defeated by work that seems to be
u:;lcrealtive. The capacity to choose and to have choices also ﬁts the definition of self-
L{éteminaﬁon, and is primary tﬁ i_ntrinsic motivation (Deci & Ryan et al, 1975; 1978;

1§§5&). Finally, creativity is not only something we are born with, but-creativity can be

—_—

enhanced through a positive state of mind. e LT

A
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In terms of gender, males tended to make more comments about not seeing self as
being creative than females. Although women scientists are often stereotyped as being
less creative than male scientists, there seems to be conflicting empirical evidence to
confirm this (Frieze & Hanusa, 1584). Women tend to be more holistic in their thinking,
thus having a better chance of being creative. Often they have more connections in their
lives than just work which would allow them to tap into different sources to support their

creativity (Gilligan, 1982), More research is needed in this area,

Females tended to comment at least three times more often than males on the
subcategory of sufficient resources as a stimulant to creativity, and saw insufficient time
as an obstacle to creativity. Also raised in Amabile and Gryskiewicz’s (1987) study, a
lack of resources and a lack of sufficient time were seen as important factors in the low
creativity events. Perhaps because males consider time and resources to be obvious
prerequisites for creative work, they did not highlight these factors as often in their
comments. Females, on the other hand, may feel the pressure of balancing work with the
demands of their personal life more then the men. They may feel the strain that a lack of
resources puts on a project in térms of meeting the schedule or deadliﬁe. On the other
hand, they may feel they have to perform perfectly or better than men in a predominantly

malé environment, Again, this would need to be explored further.

Differences that appeared between Group A and B, and high and solid performers,
begin to point to the characterisﬁcs or attributes that differentiate the two. One that was
already mentioned was how individuals who are creative and motivated perceived

themselves to be creative, and/or seemed to have the self-determination and motivation to



look for ways to be creative. These individuals seem to replicate Torrance's (1991a)
group of “beyonders™ who have characteristics of loving their work and the courage to be
creative. The researcher’s observation of this group was that they had a belief in their
effort and effectiveness, having a sense of self-efficacy. Self-efficacy is a combination of
one’s self-esteem, skills and resources, and much like Amabile (19834, b) definition of

creativity, it is task specific (Pacific Institute Resource Manual, p. G-10).

Recognition, encouragement and good management also seemed to be more
important for interviewees from Group A then those in Group B. These factors are seen
as extrinsic in nature, and known to be detrimental to creativity, specifically when they
are lacking. However, although overjustification studies have generally shown decreases
: in creativity under reward conditions (Deci & Ryan, 1985a; Lepper & Greene, 1978),
Amabile found that while we expect that some professionals will succumb to the
overjustification effect, many highly creative people go on being creative in light of
extrinsic constraints (Amabile, 1979). This seems to be the case with Group A
interviewees who had high scores on both the Creativity Index and the Intrinsic
Motivation measure. These designers are either getting adequate support in these areas or
may be immune to these factors when they are not there. Their internal states appear to be

nonambiguous or salient

Also evident between Group A and Group B interviewees is how often they spoke
about taking initiative in their work. They often took advantage of opportunities where |
the work started out mundane to make it more interesting, and in turn contributed more to

the organization then expected. Taking initiative was not only found in Kelly and



Chaplan’s (1993) study of star performers, but was also included as a component to
creative performance (Amabile, 1983a, b) called task motivation. The attitude towards the
task, and the individual’s perceptions of his/her own motivation for undertaking the task

will lead to higher creativity,

Finally, high performers commented more often on the effect of boring, non-
challenging, uninteresting work as an obstacle to creativity. Given that these individuals
are selected because they have demonstrated exceptional ability and performance, one
would suspect that they would not only be given more interesting and challenging work,
but would have an expectation to only do that kind of work. This finding points to the
importance for managers to ensure that interesting challenges are maintained if they wish

to keep their high performers motivated and satisfied.

The last theme presented dealt with the definitions of creativity. The definitions
provided by interviewees not only emulated definitions found in Amabile and
Gryskiewicz’s (1987) study, but also paralleled the definition provided earlier by the
researcher as including “the production of novel and useful ideas, and is dependent upon

specific processes, creative abilities and motivation towards the task (Chapter 2, p. 21).”

This was encouraging as it is important for professionals to have a clear concept
of creativity if they are going to use it in any way. It was also encouraging to see that
most individuals did not see creativity as something that occurs only for artists and

musicians, and that they could relate it to themselves.
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In summary, in response to research question 2, the interview findings pointed to
the conditions necessary to bring out intrinsic motivation and creativity in adults in BNR
as: 1) freedom and control versus constraint; 2) challenge and interest in the work versus
the lack of challenge or keeping things the same; 3) various organizational charac_teris-tics
such as collaboration and cooperation versus the organizational characteristics of lack of
support from others; 4) good versus poor management or supervisiofi; 5) pressure versus
insufficient time; and 6) recognition and encouragement versus inappropriate or no
evaluation. These results replicate the results of previous studies. Those factors which
seem to begin to differentiate high performers from solid performers were: taking
initiative - being able to turn uncreative situations into interesting and challenging ones,
the importance of hands-off management and recognition and encouragement, and the
need for interesting and challenging work. The definitions provided by interviewees fit
well with the research definition of creativity. Finally, a new element discovered was the
aspect of individuals’ not seeing themselves as being creative as potentially having a
negative influence on creativity. This parallels somewhat with the work of Amabile
(1990) and Kelly and Chaplin (1993) on high versus low creativity and performance, and
may be a key differentiator between high and solid performers. It remains for further
research to determine this cause and effect. If someone’s motivational orientation and
perception of their creative ability could change would this effect their creativity level

and performance.
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DISCUSSION SUMMARY

Several links can be made between the quantitative and the qualitative results, In
both, males and females differed on the outward/extrinsic orientation (females scored
significantly higher). Females referred to recognition and rewards more often than males.
People who score high on the outward orientation “tend to be motivated by recognition;
they are sensitive to others’ opinions of their work and ideas; and they tend to judge their
success relative to other people” (Amabile, 1994). Although there is limited empirical
evidence, Frieze & Hanusa (1984) found that women who become scientists must be
highly motivated, very self-assured, and/or have a good deal of support from people both
in and outside of their chosen field of science. Keown and Keown (1985) found that 11 of
21 women reported recognition as giving them pleasure in their work life. Certainly,
there was evidence in this study to show that support and recognition from others was
important for females in influencing creativity and working in the ideal work

environment. Their task mastery, when recognized by others, appeared to engender more

N
T

\\\“ . .
‘ Secondly, both in the quantitative results and interview findings there was no

sigﬁiﬁcant difference between high and solid p'erfonnefs in terms of their creativity and
motivational scores, and on how they perceived stimulants and obstacles to creativity, or
the ideal work environment. The only noticeable difference was that high performers
ténded to ‘comment more frequenfly on boring, non-challenging work as being an obstacle
to creativify. Again, the lack of significant difference may be attributed to hiring practices

that do not differentiate between solid and high performers. Perhaps the definitions for



high and solid performers are not specific enough, or are being applied too loosely by
management for differentiation to be seen between the two groups. As well, the criteria to
select high performers may be too subjective, F inally, the sample size for interviews may

have been too small.

Although significant differences did not occur from a statistical standpoint, there
are trends. When the researcher chose to select the top 50 percent of high performers who
scored high on the creativity index and the bottom 50 percent who scored low on the
creativity index, significant differences were found in the creativity scores of the top 50
percent, yet not on the motivational scores. Behavioural differences were also evident
during interviews with interviewees who scored high on both the CRI and intrinsic
motivation score compared to those who had low scores on both (i.e., those with high
scores spoke often of interest and challenge being important in the work they do). Given
that Grbup B included more solid performers that Group A, one could suggest that
intrinsic motivation can make a difference between high and solid performers. What a
person can do and what he or she chooses to do depends on an individual’s self-esteem,
and belief system. What seemed evident in this study was that those individuals who
capitalized on their sense of efficacy (self-esteém and self-image), their belief in their
aiailities (taking initiative), and their ability to be motivated from within (intrinsically
motivated) tended to be more creative. Also key to these individuals was the perceptions
of the environment in which tﬁey worked (fhe factors contributing to creativity mentioned
earliet"). All this supports fhe model presented in Chapter 2 (p. 21), suggesting that an

intrinsic motivational orientation lies as the foundation, along with creative abilities and
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specific processes, to the production and implementation of new and useful ideas, More

research is needed, using a larger sample group, in order to confirm this.

In summary, the researcher started off suggesting that the key success factor for
organizations operating in the new economy will be their ability to effectively utilize their
human capital. Although there are many ways that this can be achieved the results of this
study suggests that high levels of intrinsic motivation in employees may be the leverage
point to high creativity and job satisfaction. Also identified were those factors (taking
initiative (being able to turn uncreative situations into interesting and challenging ones),
the importance of hands-off management and recognition and encouragement, and the
need for interesting and challenging work) which seem differentiate high performers from
solid performers. To substantiate this, interviewees provided their perceptions of factors
that act as stimulants to creativity and promote t“lgl:;fideal work environment, specifically,
freedom and control; challenge and interest in the work; various organizational
characteristics such as collaboration and cooperation; good management or supervision;
pressure; and recognition and encouragement. Finally, a new element discovered was the
role of self-evaluation on individuals who did not see themselves as being creative, in
creating a negative influence on creativity. This links with the concept of the self-
fulfilling prophecy, if one does not see themselves as being creative, they will not be
creative. Or'gm_izations, like NT/BNR, may want to consider these findings when looking
for ways to increase employee morale and at the same time unleash creativity within their

employees leading them to global competitiveneés’ and profitability in the 21st century.



The next chapter provides conclusions based on these results, followed by the
limitations of the study, implications for professionals and high technology organizations,

and recommendations for future research.
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CHAPTER 5: CONCLUSIONS

The following conclusions may be drawn from an integration of the quantitative
and qualitative findings of this study. This study provides clear support for the inﬁ-insic
motivation principle of creativity, meaning that high creativity in high technology
organizations will most likely occur in an atmosphere of freedom rather than constraint,
and where the work is challenging and interesting. Individuals will be most creative when
they feel motivated by the interest, enjoyment, satisfaction, and challenge in the work
itself, rather than by external pressures. Organizations and managers should look for ways

to foster this within the work environment.

Following on this, when hiring designers and when assigning them to tasks, it is
imnportant to look not only at skills and knowledge but also at intrinsic motjvation.
“Qualified people who are personally intrigued and challenged by the task with be more
likely to produce creative work than qualified people who are not so motivalted.”
(Amabile, 1988, p. 163) High technology organizations need to ensure that their selection
criteria expands further than academics. Perhaps BNR’s history of hiring from the same
engineering and computer science schools on the basis of high academics has contributed
to the lack of diﬁ'ergntiation on the creativity énd motivational measures between

-designers and the norm populati;.ms used in this study. These hiring practices may need to
be extended ﬁxﬁher thim the ‘Faculties of Engineering and Computer Science, wheré

emphasis on creative thinking and interpersonal skills are generally lacking,
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It is important for the organization to keep intrinsic motivation, and therefore
creativity alive by fortifying and expanding those factors identified as stimulates
creativity and eliminating or reducing those factors that serve as obstacles to creativity.
These include freedom and control versus constraint; challenge and interest in the work
versus the lack of challenge or keeping things the same; various organizational
characteristics such as collaboration and cooperation versus the organizational
characteristics of lack of support from others; good versus poor management or
supervision; pressure vérsus insufficient time; and recognition and encouragement versus
inappropriate or no evaluation. This will contribute to a high technology organization’s
success in the new economy allowing them to more effectively utilize their intellertual

and creative capital.

The characteristics that seem to emerge from this study that differentiate high
performing designers from solid were: taking initiative - being able to turn uncreative
situations into interesting and challenging ones, the importance of hands-off management
and recognition and encouragement, and the need for interesting and challenging work.
All of these characteristics will lead to high creativity. In addition, Amabile et al (1994)
found that corﬁpared with individuals who score low in intrinsic n?otivation, indiﬁiduals _
who score high should be ‘more likely to voluntarily undertake challenging assigmneﬁts

that will allow them autonomy; and will choose proféssions that will allow them, active,

i

.

‘séif-rgliant involvement in their work. These types of knowledge workers within a high -

technol&'g;y organization will lead them to cdmpétitiveness and profitability.
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Finally, the research has confirmed many of the findings in the literature creativity
and intrinsic motivation. In particular, this research has added to our knowledge of what
conditions are necessary to bring out intrinsic motivation, therefore creativity, in adults in
a high technology organization. It has also helped identify what are some characteristics
that differentiate high performing designers from solid performing designers within a

high technology organization.
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LIMITATIONS OF THE STUDY

The study’s design is not without its limitations. Although I consistently strived to
refrain from intervention during the interview sessions, the nature of her role was to guide
discussion, and to probe for greater depth and breadth wherever possible. Sometimes the
interviewer would interrupt to search for reasons behind a statement or to clarify what
had been said. Some participants would stray off-topic or become hooked on one
particular area. Also, the interviewer was bound to influence the situation simply by her

presence and manner.

Use of the tape recorder might have influenced the participants’ responses.
Although they knew that it was only being used for completeness and not to influence

their thinking, its lack of inpact can not be proven.

Unlike, Burnside et al (1988) I did not use independent coders in stage one and
two to analyze the verbatim transcripts. The same coders were maintained for both stages
of the study, I and an assistant. This may have an effect on the accuracy of the data

presented and may have included some bias.

I recognizes that she needed to be more dogmatic in the selection of high and
solid performing designers. Perhaps, a better definition of each category could have been
developed by interviewing a random sample of both managers and peers from the
Switching Networks Division. Once the definition of e;\f:h-was formed, the list of

designers could have been reviewed against the definitions to select each sample group.

1
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I achnowledges that the study would probably be richer and more varied if more
that one business unit had been involved. Although the Switching Networks Division is
the largest BNR division, differences may have occurred between different business

units. Finally, this study does not provide a longitudinal perspective.



IMPLICATIONS FOR MANAGERS AND HUMAN RESOURCES
PROFESSIONALS IN HIGH TECHNOLOGY ORGANIZATIONS

Although it was not the purpose of I to provide sweeping generalizations on the
basis of a small sample size and twelve interviews, several repetitive themes both from

the results and well-documented research are worth noting.

It is important that high technology organizations hire their R&D designers with
not only domain-relevant skills and knowledge, but also with creativity skills, abilities,
and an intrinsic motivational orientation. Human Resources (HR) professionals must
work with management to ensure that future designers hired into the organizations have

more diverse skills and knowledge to bring to the organization.

Managers should identify and foster those factors that were brought out in this
study as stimulants to creativity within their organizations, and identify and eliminate
those factors perceived to be obstacles to creativity within their organizations. Not only
will individual motivation and creativity increase, but also as a consequence,

organizational innovation will flourish.

Designers, currently working within high technology organimtions,dmust not only‘
develop and keep up-to-date their technical skills and knowledge, but also r;lusl look for
ways to develop therﬁselves personally. This not only includes their creativity and
interpersonal skills, but keeping on top of wha_t career interests and aspirations, balance

\‘\\ ‘ :
and stress managment, and sense of self-worth and-motivation. Many organizations have s
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career development and planning programs and/or Training department that could offer

assistance in this area.

Faculties of Engineering and Computer science, within universities, should
consider offering ccurses in creativity and interpersonal skiils. There needs to be more
émphasis on these elements if we are expecting individuals to be creative and innovative
in the workplace. The time will come when large organizations, such as BNR and NT,
whose success depend on the effectiveness of their knowledge workers, will count on

universities and colleges to provide training in this area.
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RECOMMENDATIONS FOR FUTURE RESEARCH

Using this study as a pilot, it would be valuable to expand this to a larger study
incorporating a comparison group of designers and/or non-designers from another
division and/or another high technology organizations, and a larger sample size. This

replication would add a different perspective to research in the area.

Researchers could conduct a longitudinal study tracking the 60 designers in this
study. The goal would be to determine if they experience changes in their creativity and
motivational orientation as they progress in their careers, and to determine what factors
could be effecting any changes that may occur. We may leamn from this type of study how

best to meet the needs of designers in BNR.

In an effort to understand what are the differences between high and solid
perfoﬁgers, a future study could investigate those high performers from this study, who
were in the top 50 percent who scored higﬁ on the Creativity Index, further to determine
what other factors could be contributing their high creatiyity scores, and their high
performance. These results would assist organizations as to what is needed to turn a solid

performer into a high performer.

Hennesey and Amabile’s (1988) work with children in the area of creativity and
intrinsic motivation could be used as a foundation to further study adults creativity and
intrinsic motivationél orientations based on professionaj development training. Specific

programs could provide special training to those designers who had both low intrinsic
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motivation and creativity scores with the goal of increasing their intrinsic motivational
orientation or immunizing them from extrinsic constraints, in an effort to increase their

creativity,

R&D organizations would benefit greatly by the knowledge resulting from further
studies in the area of intrinsic motivation and creativity within adults. Given that
intellectual capital will be the economic currency in the 21st century, high technology
organizations, such as BNR, are positioned well. However, their leverage point will be
their ability to stimulate and harness their existing creativity. As mentioned earlier,
creativity is a complex concept that has been of interest to researchers and organizations
in the past, but more investigation is still needed. The findings of this study point to

future work that could be done in this area.
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Appendix 1. Information sheet and consent form for participants of the
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Appendix 2: Torrance's (1966) Thinking Creatively With Pictures - Figural
Booklet B instrument
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Information Sheet for Informed Consent of Research Participant

Research: An Examination of the interaction between intrinsic motivation and the
fostering of creativity within a High Technology organization,

When a research project that studies individuals is undertaken by a member of the
University of Ottawa, the Ethics Committee of the University requires the writien consent
of the participants. This does not imply that the project is risky; the intention is simply to
assure the respect and confidentiality of the individuals concerned.

This research project directed by Masters candidate, Judy Laws, is under the
supervision of Dr. Janice Leroux, Faculty of Education, and Jules Meunier, Vice
President, DMS Evolution, Bell-Northern Research (BNR). It examines the working
styles (i.e.; motivation and creativity) of R&D Designers within BNR . Conclusions
drawn from the data will be helpful in providing some valid recommendations and
actions that both individuals of the study and the organizaiion could take towards
incorporating conditions necessary for increasing intrinsic motivation and creativity.

In order to do a comparative analysis of differeni warking styles, the researcher
will gather data through a two stage approach. The first stage will involve subjects
completing both a Torrance Test for Creative Thinking (TTCT) and Work Preference
Inventory (WPI). Both the TTCT and WPI will be completed in group sessions of 40
minutes. _

In stage two, individuals will be selected for thi~ty minute one-on-one interviews.
The interview questions will be distributed to subjects one week before the interview so
that they can prepare. All interviews wiil be tape recorded to ensure accuracy. Subjects
can ask to have the tape recorder turned off at anytime. To ensure confidentiality, only
group data will be reported, no names will be used and it will be impossible to link
participants to the data. Tapes will be destroyed after analysis.



Consent Form for Participants

I have read the information sheet and have understood the request to participate in the
study of working styles of R&D Designers within Bell-Northern Research (BNR). 1
understand that I may withdraw from the study at any time without business
repercussions. All information is confidential and is protected under the Freedom of
Information and Protection of Privacy Act, 1989 (Bill 49). Since all individual
instruments and interview transcripts will be destroyed after analysis and only group data
will be available, it will not be possible to link any of this data with individuals.-

I give permission to participant in the research and for previous

records to be examined,

I do not give permission to participate in the research or for
previous records to be used in the study.

NAME OF PARTICIPANT:
COMPANY:
COMPANY ADDRESS:
DATE: |
SIGNATURE:

Please return this consent form to Judy Laws, Dept. 1471, Carling, Stop 158 by
- My intent is to plan our meetings well in advance so as to be as convenient to
- you as possible, Thank you for your interest in this project. An executive summary of the

* study will be available to participants upon request. .
Researcher (Masters candidate) Faculty Advisor
Judy Laws - Dr. Janice Leroux
Dept. 1471 ) Faculty of Education
BNR Carling University of Ottawa .
Stop 158 L 145 Jean Jacques Lussier
(613) 765-2564 "+ Ottawa, Cntario
KIN 6N5

(613) 564-7711 T



THINKING
CFIiEATIVELY

7’\ WITH

éxd PICTURES

By E. Paul Torrance

FIGURAL
BOOKLET B

NAME

AGE SEX

SCHOOL

GRADE __ ¢

| city ~

-
...




Activity 1. PICTURE CONSTRUCTION

On the opposite page is a curved shape. Think of a picture or an oki¢ct which you can draw
with this shape as a pant.

Try to think of a picture that no one else will think of. Keep adding new ideas to ycur first
idea to -nake it tell as interesting and as exciting a story as you can.

When you have completed your picture, think up a name or title for it and write it at the

bottom of the page in the space provided. Mr«e your title as clever and unusual as possible.
Use it to help tell your story. .
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Activity 2. PICTURE COMPLETION

By adding lines to the incomplete figures on this and the next page, you can skeich some
interesting objects or pictures. Again, ry to think of some picture or object that no one else
will think of. Try to make it tell as complete and as interesting a story as you can by adding to
and building up your first idea. Make up an interesting title for each of your drawings and
wrile it at the bottom of each block next to the number of the figure,
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Activity 3. CIRCLES

In ten minutes see how many objects or pictures you can make from the circles below and on
the next page. The circles should be the main part of whatever you make. With pencil or
crayon add lines to the circles to complete your picture. You can place marks inside the
circles, outside the circles, or both inside and outside the circles—wherever you want to in
order 1o make your picture. Try to think of things that ne one else will think of. Make as
many different pictures or objects as you can and put as many ideas as you can in each one.
Make them tell as complete and as interesting a story as you can. Add names or titles below
the objects.

Ke)
O






148

Appendix 3: Amabile's (1985) Work Preference Inventory - Working Aduit
Version
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Work Preterence Inventory
Working Adult Version
Teresa M. Amaebile, Ph.D.
Department of Psychology
Brandeis University

Please rate each item in terms of how true it is of you. Please

: ' j circle one and only one letter for sach
question according to the following scale:

N = Never or almost never true of you

S = Sometimes trus of you

0 = Dften truo of you

A = Always or almost always true of you

| am not that concerned about what other peopls think of my work,
| prefer having someone set clear goals for me in my work.
The more difficult the problem, the more | enjoy trying to solve it,
I am keenly aware of the income goals | have for mysalf. ‘
| want my work to provide me with opportunitiss for Increasing my knowledge and skills.
To me, success means doing better than other people. .
| prefer to figure things out for myself,
No matter what the outcome of a project, | am satisfied it | feal | Qained a new
experience.
9. | enjoy refatively simple, straightforward tasks.
'10. | am keenly aware of the promotion goals | have for mysel.
11. Curiosity is the driving force behind much of what | do.
12. I'm less concerned with what work 1 do than what | get for ir.
13. | enjoy tackling problems that are completely new to me.
14. | prefer work'| know | can do well over work that stretches my abilities.
15. I'm concerned about how other peopls are going to react to my ideas. -
16. | seldom think about salary and promotions.
17. I'm more comfortable when | can aet my own goals.
18. | believe that there is na point in doing a good jeb if nobody else knows about it.
19, 'l am strongly motivated by the money | can earn,
20, Itis impertant for me to be able to do what | most enjoy.
. 21, | prefor working on projects with clearly specified procedures,
22. As long as | can do what | enjoy, I'm not that concerned about exactly what I'm paid.
23. | enjoy doing work that is so absorbing that | forget about evarything else.
24, | am strongly motivated by the recognition | can earn from other people.
25. | have to feel that I'm earning something for what | do.
26. | enjoy trying to solve complex problems. _
. 27, It is important for ma to have an outlet for self-expression.
28. | want to find out how good | really can be at my work,
29. [ want other people to find out how good | really can be at my work.
30. What matters most to me is enjoying what | do.

-
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Please also complete the following. This information is essential for our stazistical records.

!

Name ' - o Age Sex_
‘Occupation ‘ ' # years in occupation
Highest educational degree Today's date

Copyrigt: 1985 Teresa M Amabite
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Appendix 4. One-on One interview Memo and Questions

Dear s

Once again thank-you for agreeing to take the time to participate in my research study
on different working styles in Bell Northern Research (BNR). As discussed on the
telephone you have been selected to participate in stage two of the study involving a 30
minute one-on-one interview. Hence, your interview is scheduled for

_ (date) .at __ (time)  , andinroom . Come prepared
to describe an event that has occurred in your work in the last twelve months that you
consider to have been highly creative; and a separate event that you consider to have been
low in creativity. In this case, creative is whatever you judge to be creative.

Interview Questions:

1) Describe a time in your work when you felt most creative? Be specific. providing as
many details as you can about what you thought, felt, and about the work environment
surrounding the event,

2) Describe a time in your work when you felt least creative? Again, Be specific,
providing as many details as you can about what you thought, felt, and about the work
~ environment surrounding the event.

3) What would be your ideal working conditions? Descnbe the kind of setting where you
could work best?
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Appendix §: Instructions for Administering Torrance’s Thinking Creatively
with Picture (TTCT) and Amabile’s Work Preference Inventory (WPI)

1. Introduction:

» Introduce yourself and reiterate the purpose of the study is “to examine the .
working styles (i.e. creativity and motivation) of R&D designers within
Division 77, and that comparisons will be made between the two groups of
participants - high and solid performing.

« indicate that today’s session satisfies Stage 1 of the study. Based on our
analysis, about 20 percent of the sixty participants will be contacted to set up
30 minute one-on-one interviews during the last week in October/first week

in November. Interviews will be set up at their convenience.

e Ensure that you get all signed consent forms before your begin. Bring
extras for those who forgot theirs. '

2. Administering TTCT:

+ Say: “I believe you will have a lot of fun doing the activities in this
session. Working through the activities in the TTCT will give you a chance to
see how good you are at thinking up new ideas and solving problems. They
will call for all of your imagination and thinking ability you have. So I hope
that you will relax, put on your best thinkiig cap and enjoy yourseif.”
« Distribute the booklet with a pencil. Ask:them to print their name on the
front and the date (that is all that is needed). 1ol them not to open the bookiet
until you tell them to. They should stay focused on=hat they are doing and
not look at their colleagues’ booklet. ‘
o Section 1 of TTCT: Kead out loud first bold print, page 4 in TTCT
Directions Manual. If thére are no questions proceed with first activity. Tell
them to open to the first page. Read out loud second bold print on page 4,
Directions Manual. Once questions are answered instruct them to begin.
Using time allow for TEN MINUTES before calling time. Don’t forget to
begin timer!
» Section 2 of TTCT: Read out loud third bold print, page S of TTCT
Directions Manual. Once questions are answered instruct them to begin.
Using timer allow for TEN MINUTES before calling time. Don’t forget to
begin timer!
» Section 3 of TTCT: Read out loud forth bold print, pages 5&6 of TTCT
Directions Manual. Once questions are answered instruct them to begin.
Using timer allow for TEN MINUTES before calling time. Don’t forget to

" begin timer! Collect booklets

[
—=e

3. Administering the WPI:
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« Szy: “The WPI consists of 30 cuestions designed to assess your overall
intrinsic and extrinsic motivationzl orientations toward your work.”

¢ Read them the instructions at the top of the page. Remind them to fill in
their name and today’s date on the bottom. There is no time limit for this
instrument.

« Before they begin, thank them for their time and indicate that you will stay
to answer any questions or that they can contact you at anytime if they have
questions. Put your phone number on the whiteboard for them. Ask those who'
finish early to leave quietly so as not to disturb those who are not finished.
Tell them to begin.





