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ABSTRACT
*)

This study examines the influence o f scientists motivations and the organisational 

environment m which they work, on scientific research effectiveness The study 

presents relevant literature on existing perspectives o f scientific effectiveness as w ell 

as literature on the organisation o f scientific research and motivation theory Building 

on existing literature in  these areas a new model o f scientific effectiveness is 

presented that attempts to explain scientific effectiveness through the interaction of 

scientists motivations and the organisational environment in which they work The 

study describes the selection and development o f new measurement instruments used 

to operationalise the variables contained withm this model Results o f data collected 

from 330 research active scientists in 20 U K  universities are analysed Results are 

discussed in relation to the model under examination, and the new measurement 

instruments developed during the course o f the study Lim itations o f the current study 

are presented and recommendations for future research are made
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1

C H A P T E R  ONE 

TH E N A T U R E  A N D  S C A LE  OF S C IE N T IF IC  R E S E A R C H

11 The importance of science

The origins o f the scientific tradition can be traced back to the ancient Greek 

philosophers o f nature such as Thales (circa 600 B C ) who was founder o f the Ionian 

school o f Greek thinkers However it is reasonable to say that modem science did not 

flourish until the seventeenth century, with the rise o f the new physics and the works 

o f Galileo, Kepler and later the advances o f Newtonian mechanics Indeed the 

methodological and procedural refinements o f modem science since the seventeenth 

century have contributed greatly to the almost exponential development and 

advancement o f human knowledge in a ll scientific disciplines since then

Apart from the basic measures o f knowledge creation, m the form o f publications or 

patents, the fruits o f scientific research have also had a significant influence on the 

human condition This is particularly true in the western world Increased wealth, 

improved education, declining infant mortality, greater m obility, advances in  social 

order and equality, and longevity can all be attributed to a greater or lesser degree to 

the products o f scientific research, and its application Science has humanised society 

It has offered us insight into issues and phenomena that where hitherto clouded by 

superstition and ignorance

O f course there are concerns expressed about the potentially negative consequences o f 

certain scientific discovenes The potential misuse o f our understanding o f nuclear



fission is an obvious example Indeed humanities apparent obsession with the 

application o f scientific knowledge to weapons construction is a cause o f concern 

Less immediate threats include increased pollution and the potential misuse o f 

information arising from the mapping o f the human genome W hile scientific 

advances may create these new threats to humanity, continuing scientific research 

helps us to overcome them, leading to, perhaps the unsteady but gradually continuing 

betterment o f the human race

In  this context scientific research can be viewed as a fundamental component o f the 

medical, technological, environmental, and social advancement o f the human race As 

stated by Perutz (1991)

science has changed our attitudes towards human behaviour, gradually 

substituting reason for cruelty, prejudice, and superstition This approach has 

grown slow ly and needs to be preached anew to every generation Otherwise, 

it is only people’ s bodies that are jet-propelled w hile their minds revert to the 

middle ages (p 4)

A ll around us we see the fruits o f our labour o f research The everyday objects we 

take for granted such as cars, computer processors and the injection moulded cases 

that house them, modem textiles, processed foods, etc have all been influenced to a 

greater or lesser degree by scientific research o f a basic or applied nature Yet despite 

the obvious influence and importance o f science, little effort has been spent on 

understanding the conditions best suited to its continuing success, and the 

characteristics o f the organisational environment m which effective research takes 

place (H urley, 1997)

2
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1 2 The scale of scientific research

The important role of scientific research m society, as mentioned previously, is further 

reflected m the scale to which human and financial resources are allocated to it 

Presented here are relevant statistics regarding the scale of scientific research in the 

US, Germany, and Ireland, collated by the United Nations, Educational, Scientific and 

Cultural Organization, (UNESCO) (Unesco, 1999,2003)

Statistics from the US are presented due to America's recogmsed position as a leader 

in many fields of scientific research Statistics from Germany are presented as an 

example of scientific spending in a large industrialised European nation, and statistics 

from Ireland are presented to allow for a more localised perspective of resource 

allocation to scientific research m this country

Table 1 1 The scale of human and financial resource allocation to scientific research 
in the US, Germany and Ireland (Unesco, 2003)______________________________

COUNTRY YEAR R&D PERSONNEL PER 
MILLION INHABITANTS

EXPENDITURE ON 
SCIENTIFIC RESEARCH 

AS PERCENTAGE OF 
GROSS NATIONAL 

PRODUCT (GNP)
Umted States 1980 2859 2 32

1997 4099 2 58
Germany 1981 1596 2 30

1995 2831 2 41
2001 3153 2 50

Ireland 1981 1176 0 74
1996 1873 1 32
1999 2190 1 23

In the case of the United States the most current data for individual researchers per 

million inhabitants represents a figure of approximately 1 million people dedicated to 

the advancement of scientific research This figure includes researchers, technicians
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and support staff The scale o f scientific research is further highlighted when we 

consider that a gross national product (G N P) expenditure o f 2 58% represents an 

actual figure o f US$2 12 billion, excluding most capital expenditure (Unesco, 2003)

Statistics on resources dedicated to research in Ireland are notably smaller However 

given the size o f the country, its population, and economic history, these figures still 

represent a substantial amount o f both financial and human resources dedicated to the 

advancement o f scientific research in this country

The statistics in table 1 1 highlight another important aspect o f scientific research 

That is, it is expanding Representative figures from the early eighties to the mid 

nineties and beyond show a marked increase m both the percentage o f GNP being 

dedicated to scientific research and also in the numbers o f individuals engaged in this 

endeavour In  Irelands case we see a decline in percentage GDP from 1996 to 1999 

However as actual GDP increased in Ireland over this time period the funds dedicated 

to research and development m Ireland over this period still increased m real terms

Given then, the considerable resources allocated to scientific research its important 

social and economic role, it is crucial that we understand what makes for scientific 

effectiveness B y appropriately identifying the conditions and circumstances that 

relate to and facilitate effective research we are better served to ensure the proper 

allocation o f our resources This in turn increases our chances o f making new 

discoveries and developing worthwhile, useful technologies
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1 3 What is ‘Scientific Research’9

For the purposes o f this paper it is necessary to identify specifically what we mean 

when we refer to scientific research In common use the term scientific research is 

used to describe a spectrum encompassing everything from the work o f the discovery 

onentated scientist, attempting to enlighten us to the natural complexities o f the 

universe, to the research technician laboriously running repetitive clinical trials 

Clearly if  we wish to investigate, in any way, the effectiveness o f scientific research it 

is necessary to more clearly identify what ‘type’ o f research we are interested in

Using a categonsation developed by W ilts (2000) research institutes can be classified 

under three headings Service Providers, Research Contractors and Knowledge 

Seekers A s descnbed by W ilts (2000) service providers are institutions that typically 

lack autonomy These organisations may take the form o f research and development 

divisions in industry, or m-house research divisions m government bodies These 

service providers depend strongly on funding from their principles, the parent 

organisation to which they belong Essentially this results m their objectives and goals

j

being directly determined by the influence that external forces have on their internal 

decision-making process This, in turn, leaves internal members with little control 

over the subject matter and direction that their research takes

Research contractors are institutions that can be acknowledged as being autonomous, 

yet depend on the successful marketing o f their research results for gaining access to 

required resources These research organisations could be considered independent or 

at least semi-autonomous, application-orientated institutes These organisations have
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structures in place to insure the adequate management and planning o f their research 

efforts towards their organisational goals And it is through these structures that 

external clients and organisational stakeholders can directly and indirectly influence 

the direction o f research in this type o f institute

Finally, knowledge seekers are constitutionally independent institutes with guaranteed 

access to specific resources This structure allows internal decision-makers the 

independence to identify organisational goals and objectives, and modify those goals 

and objectives at w ill Due to their autonomy there is little influence from external 

forces on the internal decision making process o f these organisations This provides a 

level o f decision making freedom that could not exist in either the service provider or 

the research contractor type institutes In essence knowledge seekers are the most 

independent in determining the research areas they are to focus on, and the way in 

which their research is conducted

These categorisations are important because they relate the nature o f scientific 

research conducted in an organisation with its source o f funding Organisations 

requiring external sources o f funding from private enterprise tend to focus more on 

application and development onentated scientific research because that is what their 

‘clients’ require However, research organisations that operate with a guaranteed 

source o f funding (usually provided by the public or non-profit sector), do not have 

the same client concerns and therefore have a greater degree o f freedom to pursue 

basic or discovery onentated research goals
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W hile the categonsations o f service providers, research contractors, and knowledge 

seekers are useful at a broad level, examinations o f specific research organisations 

highlights the fact that an organisation cannot always be clearly positioned within one 

o f these categories Continuing changes in funding structures and research evaluation 

measures has resulted in some blum ng o f these distinctions

The statistics presented in table 1 2 reflect the level o f funding by both the pnvate and 

public sector in scientific research They also highlight the increased percentage of 

research funding from private business enterprise from the early eighties through the 

early nineties to more recent times This trend is common in most industrialised 

nations o f the western world

Table 1 2 The sources o f funding for scientific research (Unesco, 2003)
COUNTRY YEAR PERCENTAGE OF FUNDS 

FROM BUSINESS ENTERPRISE
PERCENTAGE OF FUNDS 
FROM GOVERNMENT

United States 1980 47 6 46 5
1995 59 4 35 5
2002 66 2 28 7

Germany 1980 Unavailable Unavailable
1993 61 4 36 7
2001 66 0 31 5

Ireland 1981 34 3 51 7
1993 63 4 27 8
2000 66 0 22 6

The importance o f these statistics relates to the changing nature o f the focus of 

scientific research from the basic to the applied A s the proportion o f pnvate sector 

funding increases and public sector funding decreases, so too does the proportion o f 

applied research increase as basic research decreases

It is natural that as pnvate business enterprise funding for scientific research 

increases, so too does the proportion o f application and development onented



scientific research, and concerns over its effectiveness Private enterprise is, after all, 

concerned with profitability and continuing corporate success Hence it is prim arily 

motivated to fund scientific research that has the potential to enhance its profitability 

and success in the short to medium term with research findings that are application 

oriented

The increased proportion o f private industry funds for scientific research also serves 

to blur the distinctions between the afore mentioned categones o f Service Providers, 

Research Contractors and Knowledge Seekers Increasingly, university research 

departments are contesting for external research contracts and funds Private 

companies, housed in university campuses, are being formed as ‘ spin-offs’ from 

university based research findings Private multinationals are providing capital and 

resource funding for hitherto autonomous research organisations, in return for 

collaborative links and knowledge sharing A ll these trends contribute to the evolution 

o f the research institute and influence the focus and approach o f modem research

The increased proportion o f funding from private busmess also brings with it a change 

in the nature o f scientific research, and new concerns over productivity, efficiency and 

performance W ith growing amounts o f resources being allocated to applied research, 

there is a greater concern over their effective use Concerns that are reflected by the 

increase m journals and research articles dedicated to the topic Many research articles 

concerned with scientific effectiveness can be found in Journals such as R & D  

Management, Research Policy, Scientometncs and IE E E  Transaction on Engineering 

Management However the majority o f these articles focus on the effectiveness o f 

applied research, as opposed to basic research This is most likely due to the industrial

8
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focus on applied research and the more immediate potential for financial rewards 

derived from applied research This in turn drives investigation in this area o f research 

effectiveness, so as to ensure future profitability for the corporate sector of 

industrialised nations

As a result o f the unbalanced attention directed towards the effectiveness o f applied 

research and development much less is known about the conditions relating to the 

effectiveness o f basic scientific research Despite this inequality, there is evidence to 

suggest that many o f the concerns and influences affecting the performance and 

effectiveness o f applied research are sim ilar to those affecting the performance and 

effectiveness o f basic scientific research Seminal works on the organisation o f 

scientific effectiveness has either examined industrial research and development 

exclusively or combined basic and applied research facilities m their analysis (Pelz & 

Andrews, 1976, Unesco, 1979) Fe\V résearchers such as Hurley (1997) have 

attempted to examine the organisational dimension o f basic scientific research and its 

role m scientific discovery

1 4 The ‘Scientific Research’ examined in the current study

There are obvious and notable differences between the nature and charactenstics of 

the resources, personnel, methods, management and outcomes o f the two ends o f the 

research spectrum from basic to applied For this reason it is inappropriate to view  

them under the common heading o f scientific research This is not to say that one is 

more or less valuable, as both the discovery and refinement and application o f new 

knowledge is necessary for it to be beneficial to humanity The current study however 

focuses more specifically on scientific research o f a basic nature That is research
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directed towards discovery, and the creation o f new knowledge, as distinct from 

applied research that is directed more towards the development and application o f 

existing knowledge

The logic and reasoning behind this decision is simple In a chronological analysis of 

scientific advancement the discovery must, by necessity, come before the application 

and development o f new knowledge Therefore the discovery, or new knowledge 

creation is o f prim ary importance, for without it, development and refinement cannot 

occur Furthermore, previously mentioned investigations into the nature and 

organisation o f scientific effectiveness have tended to focus on this latter form of 

scientific research M uch o f the time dedicated to the study o f scientific effectiveness 

has concentrated on the better understanding o f scientists and organisations involved 

m applied research and development, rather than basic scientific research Therefore 

more research on the effectiveness o f basic scientific research is required

This leads us back to our original statement and heading for this section the
f
t

‘scientific research’ examined m this study In  the current study scientific research

i
refers prim arily to research conducted in organisations classified by W ilts (2000) as 

knowledge seekers That is, research concerned with the production and creation of
i

new knowledge A s stated earlier the distinction between these types o f research 

organisations is becoming increasingly difficult to ascertain However for the 

purposes o f the current study, the research organisations under examination are 

university based research departments that are relatively autonomous m their decision 

making processes This type o f research organisation allows the scientists working
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within them reasonable latitude in the selection and approach to their fields of
i

research

1 5 Aim of the current study

The current study aims to increase our understanding of the effectiveness of ‘scientific 

research’ It will do this by examining the organisational environment of several 

research departments in the chemical and biological sciences from a number of UK 

Universities It will also examine the motivational characteristics of research scientists 

working in these research organisations, and how the issue of motivation might 

influence the performance of research scientists

Before addressing this issue, the following chapters present a review of previously 

researched factors believed to be related to scientific productivity and performance, an 

examination of historical research on the topic of scientific research performance and 

the organisational environment of research, a review of literature on work motivation 

and its potential influence on a scientists research performance and finally the 

development of a framework and model on which the current study is based

Chapter two places the current study in context by presenting a review of the research 

areas that have attempted to understand and explain scientific performance to date An 

edited version of this chapter and elements of chapter three have been published in 

Hurley’s (2003) Scientific Research Effectiveness The organisational dimension 

(Ryan, 2003)



12

Chapter three presents and evaluates previous studies investigating the relationship 

between the research organisation and scientific effectiveness These mclude various 

studies investigating the characteristics o f the productive research environment as 

w ell as different models designed to explain research effectiveness

Chapter four reviews key literature on the role o f human motivation in the 

organisation and its relationship to scientific research This includes research on the 

relationship and importance o f motivation to scientific effectiveness, as w ell as a 

review o f classic and contemporary motivational theones

Chapter five presents a newly developed framework on which the current study is 

based which allows for the structured examination o f the potential influence o f the 

organisational environment m which scientific research is conducted and the 

motivational profile o f the scientists who conduct it

j

Chapter six describes the steps mvolved m the selection and construction o f suitable 

measurement instruments needed to operationalise the concepts examined in the 

current study

Chapter seven provides a description o f the methodological procedures employed in 

the current study

Chapter eight presents an evaluation o f the measurement instruments used in the 

current study
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Chapter nine presents the results o f the current study

Chapter ten discusses the results o f the current study in relation to existing knowledge 

m the areas o f work motivation and scientific research performance It also highlights 

the limitations o f the current study and makes recommendations for future research in 

this area
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CHAPTER TWO

EXISTING ATTEMPTS TO UNDERSTAND AND EXPLAIN SCIENTIFIC

RESEARCH PERFORMANCE

2 1 Introduction

Over the course of the last fifty years psychological and sociological researchers have 

devoted considerable time and effort to their attempts to understand and explain 

scientific ability and the psychological make-up of the scientist This research has 

examined aspects of the scientist’s developmental, educational, personal, cogmtive 

and social conditions (Feist & Gorman, 1998), and some of the more consistent 

findings in these areas are presented here These findings include research in the areas 

of genetic predisposition, birth order, environment, religion, gender, age, personality 

and creative ability

2 2 Genetic predisposition to scientific ability

The developmental profile of eminent scientists has been one focus of those interested 

in exploring the genetic components of scientific effectiveness This research has 

examined cases of precocious mathematical and reasoning ability Historical figures 

such as Pascal, Newton, Leibniz, Gauss and Boole are just some of the eminent 

scientific thinkers who are known to have had very advanced mathematical abilities at 

a young age (Bell, 1937) The accounts for such abilities have typically been 

subjected to the nature-nurture argument That is, are such abilities a result of social 

and environmental influences or are they genetically determined Interestingly many



o f the eminent individuals listed above are documented as com ing from  rather humble 

and non-m athem atical backgrounds

The genetic predisposition towards scientific ab ility can be explained by Lykken’s 

prin ciple o f em ergenesis. w hich accounts for the hereditary transm ission o f traits that 

don't appear to run m fam ilies There is also evidence from  tw in studies that non- 

genius mathematical ab ility may, at least partially, be genetically determined (Lykken, 

M cGue, Tellegen, &  Bouchard, 1992, Vandenberg, 1988) Such research suggests that 

the likelihood o f scientists being successful m their chosen fie ld  may be at least 

partially determined by their genetic makeup How ever the argument as to whether 

scientific and particularly mathematical ab ility is genetic or a result o f environm ental 

factors is s till continuing

In recent years this line o f investigation has taken a new tw ist w ith the mapping o f the 

human genome and the attempts by genetic researchers to identify those singular or 

sets o f genes that relate to specific human traits or ab ilities A t present much 

controversy surrounds this research w ith fears over the possible m isuse o f inform ation 

relating to an individuals genetic susceptibility to particular traits and behaviours, as 

w ell as m edical conditions and disorders W hile our genetic make-up undoubtedly 

plays an im portant role m human development, we can only w ait to see if  research in  

this area can offer us a detailed and useful insight into the developm ent o f scien tific 

ab ility

If  such a tim e arrives that the genetic bases for scien tific ab ility is clearly identified, 

current thinking on the interaction o f heredity and environm ent on the issue o f

15



intellectual ab ility suggests that there is s till a real need to understand the overlying 

environm ent in w hich the scientist lives and w orks Researchers such as Scarr (1991) 

have championed the hypothesis that heredity sets certain lim its, known as the 

reaction range, on our intellectual ab ilities, but that it is environm ental factors that 

determine where in d ividuals fa ll w ithin these lim its In  sim ple terms our genetic 

disposition may provide us w ith a certain potential, but the degree to w hich that 

potential is realised may depend largely on the environm ent in  w hich we develop

2 3 Birth order and later scientific achievement

Research into the lin ks between the developm ent o f the scientist and their fam ily 

background has exam ined the relationship between birth order and scien tific 

eminence Some research suggests that creative scientists are more lik e ly  to be first 

bom than non-creative scientists (H elson &  Crutchfield, 1970) Despite these studies 

being criticised as inconsistent and inconclusive (Ernst &  Angst, 1983, Falbo &  Polit, 

1986) a large study by Sullow ay (1996) found a curvilin ear relationship, between 

birth order and eminence

O f his sample o f scientists, first and last-born scientists were generally found to be 

more successful m their field s than ‘m iddle’ children A dlerian explanations for such 

relationships point to the diffenng experiences and expectations o f children w ithin 

their fam ilial and social environm ents as a consequence o f their birth order For 

exam ple, the oldest child m a fam ily is often given responsibility and expected to set 

an exam ple, additionally their parent’ s expectations are usually very high They are 

more lik e ly  to be responsible, am bitions, determined, and achievem ent orientated 

These children are then more lik e ly  to become high achievers, have greatest

16



educational and academ ic success, and be determined and responsible Youngest 

children, as a result o f their differing experiences w ithin the fam ilial environm ent are 

more lik e ly  to be creative, nsk-takm g and questioning o f authority (Sullow ay, 1996)

These differences are believed to significantly influence an in d ivid u al’ s personality 

development and consequently the decisions and directions they choose to take w ith 

their lives as adults It is reasonable to suggest that personal characteristics such as 

am bition, determ ination and achievem ent, as w ell as creativity, nsk-takm g and 

questioning o f authonty are traits that are lik e ly  to be advantageous if  pursuing a 

career in science

2 4 The influence of the family and social environment on success in science

Further exam inations o f the developm ental background o f scientists have also 

exam ined aspects o f the fam ily and educational environm ent W erts and W atley 

(1972) demonstrated that the fam ily environm ent can exert a strong influence on the 

choice o f science as a career The role o f the mentor in  later life  is also im portant In  

the case o f high perform ing scientists, it seems that having an eminent mentor also 

appears to be a contnbuting factor in  obtaining eminence (John-Steiner, 1985, 

Sim onton, 1992, Zuckerm an, 1977)

The advantages o f training under an eminent scientist are many Those scientists 

trained under Nobel Prize w inners are more productive at an early stage in  their career 

and are more lik e ly  to produce w orks o f significant im pact in  their chosen fie ld  They 

are also more lik e ly  to w in a Nobel Pnze them selves Researchers such as B erry 

(1981), Feist (1991), and Zuckerm an (1977) have shown that professional scientists

17
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are far more lik e ly  to come from  fam ilies o f professional occupations and higher 

education

Apart from  any interpersonal influences a parent in a scientific profession may have 

on their ch ild, we must also consider the greater financial support and educational 

opportunities available to those whose parents are w orking professionals In  countries 

where education is the privilege o f those who can afford it, socio-econom ic 

background plays a fundam entally im portant part m determ ining the probability o f an 

in d ivid u al’ s pursuit o f a scientific career This is not sim ply an issue as to whether a 

certain educational level can be attained, but also the quality o f that education

Longitudinal retention data on fin alists o f the W estmghouse Science Talent Search 

found that after only five years, more than 30%  o f the sample was no longer engaged 

m scientific careers Lack o f financial support, and lack o f stim ulating and m otivating 

school and college mentors were among the strongest discrim inators between those 

who dropped out and those who continued in  science (Subotm k, D uschl, &  Selmon, 

1993, Subotmk &  Steiner, 1992)

2 5 Religious family background

The influence o f relig ious fam ily background on the developing individual may also 

have a significant effect on future scien tific perform ance Some estimates suggest that 

20% to 30%  o f the most creative and elite groups o f scientists come from  Jew ish 

backgrounds (Cham bers, 1964, Datta, 1967, Zuckerm an, 1977) It is im portant to note 

that these figures refer to the religious fam ily background and upbringing, not to the



current relig ious practices o f the scientists Studies that have looked at the current 

religious practises o f scientists have found an alm ost complete absence in  religious 

faith (Cham bers, 1965, Roe, 1952)

Berry (1999) exam ined the relative productiveness o f western religious traditions by 

regression analysis on a data-base o f nearly 1,400 notable nineteenth and twentieth 

century achievers in  six  science-related and three arts domains Results showed that 

Protestant fractions were more productive in  a ll sciences than more dogmatic based 

religions such as Catholicism , and that Jew ish fractions showed the highest incidence 

o f creativity

A lso o f interest was B erry’ s (1999) finding that there were no reduction in  these 

differences over tim e W hatever hidden cultural roots are influencing these trends 

seems to have been m aintained across this time period Explanation for such findings 

may be socio-econom ic H isto rically in the industrialised w orld there has been a lin k  

between religious background and econom ic position m society, w ith more 

individuals from Jew ish and Protestant backgrounds occupying the higher rungs on 

the socio-econom ic ladder This superior econom ic positioning can also be associated 

w ith an increased availab ility o f education and training The increased ab ility o f 

individuals from  these religious backgrounds to attain a high level o f education may 

account for their overrepresentation m certain professional fields

2 6 Gender and scientific achievement

Gender differences have been a source o f psychological study for decades with a 

resultant mass o f literature being produced D ifferences m mathematical ab ility are



among some o f the more consistent findings in the gender difference literature w ith 

m ales showing consistently higher scores than fem ales across a distribution o f scores 

(Benbow, 1988; M accoby &  Jacklin , 1974). How ever, although differences s till exist, 

a trend is em erging in the literature suggesting that the gender gap among a ll 

cognitive differences has dim inished over the last two decades (M acIntyre, 1997).

On the issue o f gender and scientific productivity, com paring the publication rates o f 

male and fem ale scientists consistently show that males produce more than fem ales. 

This difference appears to hold for total number o f publications and yearly averages 

(J. R . C ole, 1987). How ever, w hile Cole (1987) reports that this gender difference 

increases over the course o f a career, Long (1992) found that it decreases over the 

course o f one's career. If  we are to use citation counts as the measure o f scientific 

im pact then men receive more citations than women. However once the number o f 

publications is held constant women seem to produce w orks o f greater im pact than 

men (Long, 1992; Sonnert, 1995).

Despite the large body o f w ork on gender differences in  science, findings in  this area 

seem weak and incom plete. If  anything there seems to be a very sm all bias towards 

males in science, but the im portance o f this bias on a global scale is questionable.

2.7 Age and productivity in science

W hile debate on the extent o f gender differences in  scien tific perform ance continues 

w ith little  agreement, the issue o f whether age affects scien tific perform ance seems to 

have some conclusion. Alm ost a ll studies conducted on the relationship between age 

and productivity have shown a curvilin ear relationship that peaks in  the late thirties or
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early forties and drops o ff more gradually than it rose In  general terms there appears 

to be an inverted U relationship between age and productivity m science and other 

professions (Sim onton, 1988a) W hile the relationship is clear, and consistent, it is 

also weak Hom er, Rushton and Vernon (1986) found that age accounted for only 

6 5% o f the variance m relation to scien tific productivity

This weakness in the relationship between age and productivity requires a more 

detailed theoretical approach to the topic Such an approach has been taken by 

Simonton (1988b) who explains the relationship between age and productivity in 

terms o f factors that he classifies as either in trin sic or extrinsic to the process o f 

scientific achievem ent E xtrin sic factors may include decline in physical health, 

increased admim strative and teaching obligations, and unfavourable w orking 

conditions In trin sic factors include changes in  m otivation, creativity, intelligence and 

experience L ittle em pincal w ork has been earned out on in trin sic changes w ith age, 

but Schaie (1984) points to a late and sm all decline m intelligence w ith age A  

longitudinal study by Eiduson (1974) also reported a decline in  scientist's dnve, w ith 

age

Sim onton (1984, 1988a, 1988b, 1989, 1991) has developed a more com plex 

theoretical model w hich attempts to explain the age-productivity relationship by 

focusing on in trin sic cognitive components The theory consists o f several key 

components F irstly , each 'creator’ starts o ff w ith a set amount o f creative potential 

Secondly the realisation o f this creative potential is  broken into two components, 

ideation and elaboration Ideation is that rate at w hich potential ideas are expressed 

w hile elaboration is the rate at w hich ideas are put into concrete form
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A s each 'creator' produces a new w ork they expend some o f this creative potential So 

the rate at w hich a 'creator' realises their potential is a function o f the two cognitive 

transform ations, nam ely ideation and elaboration The creative output peaks 

approxim ately 20 years into the ‘creator’ s’ career and then slow ly declines This 

interesting theoretical approach shows prom ise m explaining the age productivity 

relationship

Apart from  variations in productivity across the life  span there also appears to be a 

relationship between early levels o f productivity and future perform ance E arly levels 

o f high productivity do tend to predict continued levels o f high productivity Research 

suggests that the most p ro lific  scientists, out-pubhsh their medium and low  

counterparts by two to one m the 25 to 34 age group, and m aintain a paper per year 

advantage over others until their m id sixties or seventies (Hom er et a l, 1986) This 

im balance in productivity may be due m some sm all part to the phenomenon o f 

cum ulative advantage The theory o f cum ulative advantage states that those who 

publish frequently in their early careers are rewarded by their peers and continue to 

receive more and more recognition, financial support and social support 

Consequently they continue to produce more (S Cole, 1979) There is also some 

evidence that quantity o f publications matters more than quality o f publications when 

predicting who w ill receive the most peer recognition and reward honours (Feist, 

1997)

A  further productivity im balance was exam ined by O ver (1989) when exam ining 

whether older scientists were more lik e ly  to produce w orks o f low er quality than
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younger scientists He found that although a disproportionate number o f high quality 

w orks come from  young scientists, young scientists produced an equally 

disproportionate number o f low  quality w orks This suggests that the large number o f 

high quality w orks was not produced because o f age, but sim ply because o f the high 

number o f young scientists

The issue o f age and productivity is an im portant one, as a relationship between age 

and productivity, if  not quality, does seem to exist If  the relationship is as consistent 

as studies suggest then this should be recognised and controlled for by researchers, so 

as to clearly separate organisational influence on productivity, from  the existing 

influence o f age on productivity

2 8 The scientific personality and research performance

Research on the personality o f the scientist has yielded generally consistent results A  

review  o f the em pirical literature on personality over the last forty years reveals the 

consistent characteristics o f the scientific personality Scientists can be typ ically 

described as achievem ent orientated, conscientious, dominant, driven, em otionally 

stable, im pulse controlled, independent, and introverted, w ith more eminent and 

productive scientists scoring higher on many o f these factors than their less eminent 

colleagues (Feist &  Gorm an, 1998)

Despite the relatively consistent results found in  this area o f research, the relationship 

between the scientist’ s personality and scientific research effectiveness is not 

com pletely clear Sim onton’ s (1988a) exam ination o f age and scien tific productivity



points to changes m in trin sic variables such as m otivation w hich may be dependent on 

personality characteristics such as drive and am bition A s personality changes so 

productivity may be affected The m ajor shortcom ing o f personality study is the lack 

o f longitudinal research into personality change and stability To what degree do an 

in d ivid u al’ s personality characteristics determine their career choice and productivity 

in  a scien tific domain and to what degree does a career in science influence the 

personality characteristics o f the in d ivid u al9 Unfortunately these are questions that as 

yet have no answer Modem approaches to personality developm ent propose the 

perspective that personality traits exhibit considerable continuity over tim e, yet can 

change in system atic ways (Robins, Fraley, Roberts, &  Trzesm ew ski, 2001)

2 9 Creative ability and science

Attempts to lin k creativity w ith scien tific perform ance have been exam ined by 

Am abile (1983, 1988,1994) who proposes that ‘the ultim ate driving force behind a ll 

o f scientific progress’ is human creativity (1994, p 3 16) Although considerable 

research has been conducted m the area o f creativity m science, much o f this has been 

conducted in psychological laboratories w ith students o f science rather than actual 

scientists Consequently the relationship between creativity and real w orld scien tific 

productivity is s till unclear W hile Am abile's ‘ Com ponential M odel o f C reativity’ 

offers a useful insight into creative thought, further w ork is needed to establish the 

actual frequency and im portance o f creativity in real w orld scien tific research A  more 

detailed explanation o f the Com ponential M odel o f C reativity is provided in  chapter 

three, section 3 2
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210 Understanding the personal components of the scientist

To aid our understanding o f what makes for an effective scientist we can illustrate the 

contribution o f various psychological and personal components to the form ation o f the 

scientist as an individual Figure 2 1 represents these components as inputs, w hich 

contribute to the likelihood o f success in a scien tific domain In  a ll cases the factors 

presented m figure 2 1 have been shown to have some reasonable em pirical and/or 

theoretical support for their relationship to scientific perform ance W hat w ill be 

evident to those readers interested in  the m anipulation and im provement o f scientific 

effectiveness is the personal and in  some cases unchangeable nature o f the factors 

included in the illustration
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Figure 2 1 Factors presented as influential in  the likelihood o f an individual 
becoming an effective scientist

For those concerned w ith the practical problem  o f im proving scien tific effectiveness, 

the variables presented m figure 2 1 provide little  scope for change or m anipulation 

External parties cannot influence factors such as birth order, genetic makeup, fam ily’ s 

religious background, gender, age, and the profession o f the scientist’ s parents



Further research is also required on the role and influence o f the scientific personality 

and also on creativity in science before we can use our knowledge o f these factors to 

influence and im prove scien tific effectiveness In  practical terms we have a body o f 

knowledge about a group o f factors that are believed to be correlated w ith a scientist’s 

future levels o f perform ance, but w ith no clear method o f m anipulating these variables 

to im prove scientific effectiveness

Consequently, if  we are interested in  im proving scien tific perform ance today, we need 

to move away from  research that attempts to lin k  factors in  a scientist’ s biographical 

and developm ental history w ith present scien tific perform ance Instead we should 

move towards research that exam ines the actual environm ents in w hich scientists 

w ork and how these environm ental factors interact w ith the personal characteristics o f 

the scientist to influence research perform ance
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C H A P T ER  T H R EE 

M O D ELLIN G  S C IE N T IF IC  E FFE C T IV E N E S S  TH E IM P A C T  OF TH E 

O R G A N ISA TIO N A L EN V IR O N M EN T ON R E S E A R C H  S C IE N T IS T S

3 1 Introduction The organisational environment of scientific research

A s presented in  chapter two a large body o f research exists on the nature o f scientific 

productivity and perform ance How ever, the m ajority o f this w ork has focused on 

identifying individual characteristics that may act as predictors o f a scientist’ s lik e ly  

success in  their field  In  contrast chapter three moves away from  the focus on the 

individual and exam ines some o f the key theoretical explanations o f research 

effectiveness that take into account the important role o f the environm ent in w hich 

research takes place

The follow ing section provides a summary o f the key research findings on the 

influence o f the research environm ent on scientific perform ance, this is follow ed by 

an evaluation o f various m odels o f research effectiveness

Before continuing it is im portant to highlight the various guises under w hich scientific 

perform ance is  presented m the literature The concept o f scientific progress is not a 

sim ple one, terms such as effectiveness, innovation, creativity, productivity, and 

discovery, a ll allude to a general concept o f scien tific perform ance Despite 

differences in the theoretical or m ethodological approaches o f researchers m different 

areas what is common among these terms is that they a ll refer to some m easurable
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output resulting from engagement in  scientific research For the purpose o f this 

review  and summary o f key research in  the area o f organisation/environm ent and 

scientific perform ance, the words ‘perform ance’ and ‘effectiveness’ are used as 

general terms to describe some m easurable output resulting from  scien tific research, 

be it productivity, discovery, innovation, etc

Table 3 1 highlights the key contributions over the last fifty  years in  the field  o f the 

influence o f the w ork environm ents or organisation o f scien tific research on research 

performance
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Table 3 1 Key research relating to the organisational environm ent and scien tific 
performance_____________________________________________________________
YEAR AUTHOR TOPIC

1956 Baumgartel, H Leadership, Motivation, and Attitudes in Research 

Laboratories

1967 Andrews, F M Creative Ability, The Laboratory Environment and 

Scientific Performance

1968 Argyris, C On the Effectiveness of Research and Development 

Organizations

1971 Glueck, W & Thorpe, C The Management of Scientific Research

1976 Pelz, D C & Andrews, F M Scientists in Organizations

1979 Unesco Scientific Productivity The effectiveness of research 

groups in six countries

1987 Thamham, H J & Wilemon, D L Building High Performance engineering Project Teams

1988 Amabile, T M A model of creativity and innovation in organizations

1992 Bland, C J , & Ruffin, M T Characteristics of a productive research environment 

Literature Review

1997 Hurley, J Organisation and Scientific Discovery

1998 Mouly, V S ,&  Sankaran, J K The behaviour of Indian R&D project groups An 

ethnographic study

1998 Chawla, A & Singh, J P Organizational Environment and Performance of 

Research Groups- A Typological Analysis



Research presented m table 3 1 represents key literature sp ecifically directed at 

investigating and understanding the influence that the organisational environm ent has 

on the perform ance o f research scientists A  review  o f the literature on the lim ited 

research conducted on the organisational environm ent o f research to date has 

identified several organisational factors related to the perform ance o f these research 

units Influential factors include com m unication, leadership, clear goals, 

organisational culture, group clim ate, rewards, recruitm ent and selection practices, 

assertive participative governance, and others (B land &  R u ffin , 1992)

Despite the identification o f organisational/environm ental factors related to 

perform ance, theoretical explanations for these relationships are scarce Few attempts 

have been made to explain why such factors are o f im portance and how they affect the 

individual scientist and their perform ance levels Theoretical models o f research 

perform ance are few  in number and lim ited in their explanatory ab ility

3 2 Modelling scientific performance

The follow ing section review s the few  useful attempts that have been made to model 

the perform ance o f scientists m the research orgam sation The m odels presented in 

this review  represent the few  attempts that have been made to understand scientific 

perform ance w ithin an environm ental dom ain, whether that domain be the laboratory 

group, the research organisation, or the scientists immediate physical and 

psychological environm ent



This section describes and evaluates proposed m odels o f scien tific perform ance The 

purpose o f this is to identify strengths and lim itations o f these m odels This is done to 

aid in  the form ulation o f a new model o f scientific research perform ance, to be tested 

in the current study in  an attempt to advance our understanding o f the role the 

environm ent has m influencing the perform ance o f scientists

3 2 1 The management of science

One o f the earliest attempts to explain the adm inistration o f modem science was 

conducted by G lueck and Thorp (1971) D uring the course o f com piling an annotated 

bibliography o f research on the organisation and adm inistration o f scientific research 

they developed a general model o f the management o f research

This model is essentially a systems model identifying inputs into and outputs from the 

‘Management Research Process’ These inputs include such items as funding, 

financial resources, equipm ent and supplies, and human resources The outputs 

represent concepts common to our understanding o f research effectiveness, such as 

new theories, ideas, problem  solutions, and inventions

O f prim ary interest to the current study are the environm ental characteristics that 

G lueck and Thorp (1971) identify w ithin the ‘Management Research Process’ These 

environm ental characteristics o f the organisation include factors such as preparation 

and planning, organisation/coordination, control/conflict, organisation clim ate, reward 

structure, and evaluation
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The model is useful in  that it recognises the need for suitable organisational 

characteristics to exist w ithin the management research process It highlights the 

transform ation o f inputs (resources, both human and fin an cial) through the research 

process, into outputs The im portance o f this w ork is highlighted in  the fact that the 

environm ental characteristics o f the research process identified by G lueck and Thorp 

(1971) are seen to be significant in more recent studies on the organisation o f science, 

w hich are discussed later in this review  However, it should be noted that the model is 

prim arily descriptive It is essentially a systems model that hypothesizes as to the 

nature o f relationships between inputs, the research management process and outputs

The model itse lf has not been em pirically tested nor does it explain the nature o f 

relationships w ithin the research management process Although the model lacks 

explanatory power it offers a useful starting point for our understanding o f the 

influence that the organisation o f science can have on scien tific effectiveness

3 2 2 The Unesco study

Unesco (1979) conducted one o f the largest ever studies on the organisational 

environm ent o f science The first round o f this ‘International Com parative Study on 

the O rganisation and Perform ance o f Research U nits’ (IC SO P R U ) exam ined the 

perform ance-effectiveness o f scientific research units m six  European countries 

(A ustria, Belgium , Finland, Hungary, Poland, and Sweden) In  a ll 1,222 research units 

were exam ined The m ajority o f these institutes were in  academ ic organisation, w ith 

the rem ainder being research units located in  co-operative research and development 

institutes that serve a sector o f the production, industry or public service, and units 

located in research laboratories o f productive enterprise
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Data from  this study was then analysed using structural equation m odelling The 

L isre l M odel o f research and developm ent effectiveness constructed from  the data 

collected during the study provides a useful description o f the interactions that take 

place w ithin the research unit

The L isre l technique used in  the Unesco study is a computer program for estim ating 

general linear-structural equation models and also allow s for unmeasured hypothetical 

constructs or ‘ latent variables’ Several m odels relating to variables such as 

supervisory position, and supervisory leadership and outcome measures such as 

publication productivity and research effectiveness were constructed Figure 3 1 

represents ju st one o f these models to serve as an explanatory exam ple o f the w ork o f 

the Unesco study ^

True relationships between latent variables (circle s) are represented by linkages 

between them as path coefficients Linkages between observed vanables (rectangles) 

and latent variables (circle s) represent construct valid ity and are reported as regression 

coefficients Arrow s pointing to observed (rectangles) vanables indicate measurement 

errors, w hile arrows pointing to latent vanables (circle s) represent disturbances or 

residuals
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Figure 3 1 expresses the statistical relationships between the observed and latent 

variables being investigated w ithin the Unesco study H ow ever the area o f prim ary 

interest for the current study is the overall variance m research and development 

effectiveness accounted for by the model (18%), and the interaction between the latent 

variables (Supervisor, Planning and Integration, Groups Clim ate and R& D  

Effectiveness)

W hile the variance accounted for by the L isre l model is quite sm all (18%), the Unesco

(1979) model o f research and developm ent effectiveness provides a useful illustration 

o f how various aspects o f the research environm ent interact The Unesco (1979) 

model is a statistical representation o f the relationship between factors identified 

w ithin the study These relationships express the influence that one or more variables 

may have on another It does not however have any theoretical bases The Unesco 

study was not designed to validate a hypothesised model o f research effectiveness 

based on any theoretical proposals Consequently the model is descriptive, identifying 

statistical relationships between factors, but w ith no explanatory significance W hile 

identifying statistical relationships between factors, the model does nothing to 

enhance our understanding o f the causes or determinants o f such relationships This 

severely lim its any potentially practical im plications o f the study W ithout any 

theoretical explanation o f relationships w ithin the model, any m anipulation o f 

variables by a practitioner interested in im proving scientific perform ance could result 

in  unwanted and unexpected consequences

Despite this weakness the Unesco (1979) study provides the opportunity for ad hoc 

investigations o f theoretical explanations for the relationships identified m the m odel,
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and the factors that were found to significantly im pact on scien tific perform ance In  

doing this it contributes positively to any considerations on the developm ent o f a 

theory o f research effectiveness For exam ple figure 3 1 shows that ‘Group clim ate’ is 

strongly related to ‘ Supervisory Q uality’ and ‘Planning and Integration’ A  theoretical 

advancement o f such a model m ight exam ine the leadership styles or decision m aking 

process in use w ithin the research unit and their influence on group clim ate, or 

perhaps the m otivational processes o f the supervisor in determ ining their orientation 

towards personal interactions w ithin the research group If  we w ish to influence the 

perform ance o f scientists it is insufficient to sim ply identify a relationship, we must 

also seek to understand the relationship Such theoretically based studies, building on 

the relationships identified by the Unesco study w ould enhance our understanding o f 

scientific effectiveness

In  spite o f the weaknesses o f the Unesco (1979) study it is the largest study o f its 

kind, and given the strength o f the statistical procedures em ployed in the study it 

offers the most significant and clear evidence o f the lin k  between characteristics o f the 

research organisation, and the research productivity o f such organisations

3 2 3 Building high performance engineering project teams

Thamham and W ilem on (1987) developed a systems model o f research team 

perform ance The prim ary goal o f the study was to present a model that identified the 

m ain influences on engineering team perform ance Perform ance m this instance was a 

measure o f three separate criteria, technical success, on-tim e perform ance, and on 

budget/w ithin resource perform ance The study was based on data collected from 

interview s w ith 500 engineering professionals, based m high-technology businesses in
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the US The systems model presented in  figure 3 2 breaks down the com plexity o f the 

research unit process, and allow s for the understanding o f the research teams 

perform ance in  terms o f inputs, influences and outputs, sim ilar to the model proposed 

by G lueck and Thorp (1971) This approach is useful in  that it provides a fram ework 

for studying the influences and characteristics o f the research umt

The transformation of resources and objectives into results is 
affected by a variety of drivers and baroers

Figure 3 2 The systems model o f high perform ance research teams (Tham hain &  
W ilem on, 1987)

The model illustrates how resources and objectives are transferred into results and 

team characteristics through the influence o f various drivers and barriers A  list o f 

pnncipal drivers and barriers as perceived by project professionals is presented by 

Tham hain and W ilem on (1987) D nvers include factors such as stim ulating work, 

freedom, com m unication, good interpersonal relations, and proper planning W hile 

barriers include factors such as unclear objectives, conflict, lack o f commitment, poor 

com m unication, and differing interests



This model represents a useful descriptive representation o f the factors affecting 

project perform ance The factors identified as perform ance m fluencers are sim ilar to 

those identified m the Unesco (1979) study How ever the model suffers from  the same 

m ajor weakness as the Unesco (1979) study and earlier w ork by G lueck and Thorp 

(1971), in that it is atheoretical W hile describing the transform ation o f resources and 

objectives into results and team characteristics the model offers no theoretical 

explanation as to why such factors are im portant and how they influence the 

transform ation process A  systems approach is valuable in form ulating generalised 

models o f interactions, but offers little  insight to specific relationships or interactions 

between variables, or the reasons behind them A gain we are left w ith a useful 

descnption o f factors influencing perform ance, but w ith little understanding o f how or 

why such factors are important

3 2 4 The creative research environment

Am abile suggests that ‘the ultim ate driving force behind all o f scien tific progress’ is 

human creativity (A m abile, 1994) A s one of the forem ost w riters and researchers in  

the area o f creativity Am abile proposes a com ponential model o f scientific creativity 

By focusing on the effect o f social factors on scientists’ m otivation and on the effect 

o f m otivation on creativity, this model recognises the influential nature o f the 

organisational environm ent

A m abile’ s (1988) model includes three m ajor components, domain relevant sk ills, 

creativity relevant sk ills  and in trin sic task m otivation Dom ain relevant sk ills  are the 

basic sk ills  required by the scientist to perform  adequately in their specialist area This



includes such sk ills  as technical proficiency, and memory for factual knowledge o f 

their fie ld  Such sk ills  depend on the scientist’ s innate cognitive ab ilities, the level o f 

their form al and inform al education, as w ell as their perceptual and motor sk ills

Creativity relevant sk ills  refer to more specialised ab ilities such as cognitive styles 

favourable to taking new perspectives on problem s or issues, and persistent or 

energetic w orking styles, also certain personality characteristics such as self- 

disciphne, independence, and tolerance for am biguity These sk ills  depend on factors 

such as personality, past experience and training

The fin al component in A m abile’ s (1988) model is in trin sic task m otivation This is 

described as ‘the m otivation to engage in  a task prim arily for the sake o f task 

engagement- because the activity itse lf is interesting, enjoyable, or personally 

challenging to the in d ivid u al5 This component is view ed as the most critica l, due to 

the fact that it can be easily influenced by external factors, and also because if  

in trin sic m otivation is high, then deficiencies in  the other two components (dom ain 

and creativity relevant s k ills ) can be compensated for to some degree (A m abile,

1994)

The positive interaction o f these three components results in a creative output The 

com ponential model o f creativity offers a useful insight into the creative process and 

the model aids the practical understanding o f a rather abstract process, that o f 

creativity The components o f domain and creativity relevant sk ills  highlight some o f 

the personal characteristics and ab ilities required by scientists in  order to perform  

adequately in their field s A dditionally the in trin sic task m otivation component
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highlights a most interesting and prim ary factor when exam ining scien tific 

perform ance, that o f m otivation, and the affect the environm ent may have on 

scientist’ s levels o f m otivation
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Domain-relevant skills Creativity-relevant skills Task Motivation

Includes Includes Includes
-Knowledge about the -Appropriate cognitive -Attitudes towards the task
domain style -Perceptions of own
-Technical skills -Implicit or explicit motivation for undertaking
required knowledge of -heuristics the task
Special domain relevant for generating novel ideas
‘talent’ -Conductive work style Depends on

-Initial level of intrinsic
Depends on Depends on motivation
-Innate cognitive -Training -Presence or absence of
abilities -Experience in idea salient extrinsic constraints m
Innate perceptual and generation the social environment
motor skills -Personality characteristics -Individual ability to
-Formal and informal cognitively minimize
education extrinsic constraints

Figure 3 3 The Com ponential model o f individual creativity (A m abile, 1983)

Expenm ental support for A m abile’ s w ork, is generally based on student sam ples m 

contrived research settings (C onti, Coon, &  Am abile, 1996) This lim its its usefulness 

in  explaining scientific perform ance in  the ‘real w orld’ o f the research laboratory

A m abile’ s proposal that the ‘ultim ate dnving force behind a ll o f scientific progress’ is 

human creativity rem ains a hypothesis Certainly throughout a scientist’ s career it is 

lik e ly  that there are instances that require some form  o f creative problem  

identification or solution How ever the m ajority o f a scientist’ s tim e is spent seeking 

greater clarification  about the problem s that they face and developing and testing 

hypotheses arising from  these observations In  addition to this, considerable time is 

spent on the day to day activities o f running experim ents, attending m eetings, w riting 

research reports, preparing funding proposals, teaching, and other less attractive 

chores w ithin the research laboratory The precise role and tim ing o f creativity w ithin 

this setting is not yet clear
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A m abile’ s research does not clearly locate the position o f creativity in  the process o f 

scientific perform ance However if  we accept creative output as a proxy for scien tific 

perform ance then A m abile’ s research highlights one very interesting relationship 

related to the current study, that is the relationship between the research environm ent, 

the scientist’ s m otivation, and some m easurable outcome From  this, one can 

hypothesise that the factor that is o f critical im portance to the progress o f science may 

not be the m otivation to be creative, as Am abile suggests, but rather the m otivation to 

persist, to follow  through on the often arduous, m eticulous and repetitive w ork o f 

scientific research

3 2 5 The organisation and scientific discovery

The theoretical model o f scientific discovery presented by H urley (1997) highlights 

the im portance o f the suitable com bination o f orgam sational variables and individual 

variables H urley (1997) investigated the factors influencing the likelihood o f 

scientific discovery H aving collected data from  a number o f Nobel Laureates he 

proposed a model o f scien tific discovery, explaining likelihood o f discovery in  terms 

o f a com bination o f in d ividual characteristics and organisational charactensties This 

theoretical model suggests that the suitability o f the scientist’s ab ility and personality, 

coupled w ith the suitab ility o f the organisations resources and dynam ics, determines 

the likelihood o f a discovery taking place Ind ivid ual characteristics include such 

factors as m otivation, technical ab ility, persistence, curiosity, etc W hile 

orgam sational characteristics include such factors as equipment, lib rary fa cilitie s, 

com m unication, freedom, leadership etc Figure 3 4 illustrates the process
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The model advances our understanding o f the discovery process and H urley explains 

in  detail the theoretical process leading to discovery, starting w ith the selection o f the 

able ‘discovery oriented’ scientists into the research laboratory and finishing w ith the 

eventual scientific discovery Im portantly the model highlights two fundamental 

concepts in our understanding o f scien tific perform ance F irstly , the concept o f the 

individual scientists characteristics, and secondly, the concept o f the organisations 

characteristics In  H urley’ s model it is the optim al com bination o f these two that 

results in  the discovery U nlike the previous m odels review ed H urley’ s (1997) model 

has a strong theoretical base, but is lacking in any em pirical support B y his own 

adm ission the model is ‘essentially a speculation on the nature o f reality’ (H urley,

1997 p i48) Yet despite this weakness the model offers an interesting theoretical 

perspective on the discovery process, and provides suggestions for future research in 

the area A  most valuable contribution o f the model is its identification o f the required 

suitability o f both, the organisational environm ent and the individual scientist

3 3 Direction for future research

H aving exam ined research that relates to the organisational dim ension o f scientific 

effectiveness, it is clear that our understanding o f the environm ent in w hich good 

scientific research takes place is not complete Several researchers have made 

considerable progress in identifying many o f the organisational charactenstics relating 

to scientific effectiveness, w hile others have proposed various m odels o f research 

effectiveness in an attempt to explain the nature o f relationships between the 

organisation and positive scien tific outcomes
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The current study builds on the research presented in  this chapter by developing a 

testable hypothetical model o f research effectiveness, w hich incorporates many o f the

propositions and findings o f previous researchers m this area, and new theoretical
\

developments in  the area o f human m otivation

Before presenting this model it is necessary to dedicate a chapter sp ecifically to the 

topic o f work m otivation, so as to review  the m ajor contributions from this field  and 

also to highlight the relevance o f the m otivational concept to the research organisation 

and scientific effectiveness
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C H A P TER  FO U R

M O T IV A TIO N  IN  O RG A N ISA TIO N S A  R E V IE W  OF TH E L IT E R A T U R E

4 1 Why work motivation is important to the current study

The study o f w ork m otivation is im portant to our understanding o f scien tific research 

perform ance because o f the inform ation it provides us about the organisational 

processes and factors that affect the direction, intensity and persistence o f scientist’ s 

behaviours Despite the continuing and substantial attention that is paid to the concept 

o f w ork m otivation, little tim e or effort has been devoted to the study o f m otivation in  

the research environm ent Researchers such as K arle (1990, 1997) have asserted the 

importance o f m otivation to scientific perform ance, as have eminent scientists 

themselves (H urley, 1997) Research by Am abile (1994) has highlighted the 

im portance o f in trin sic m otivation to creative output, and vicario u sly to scientific 

perform ance How ever few experim ental or investigative attempts have been made to 

system atically exam ine and explain the role o f m otivation m influencing scien tific 

performance

M ost sig nificantly the concept o f m otivation is perfectly situated as a bridging 

variable between our understandings o f scien tific effectiveness as influenced by 

individual characteristics and scientific effectiveness as influenced by organisational 

characteristics M otivation is a psychological phenomenon, an internal state o f a 

person that im pels them towards action, and as such is an ind ividual characteristic



How ever the in d ivid u als’ ab ility to satisfy their m otivational needs occurs w ithin a 

specific context or environm ent, and as such is contingent on organisational 

characteristics This interaction o f individual and organisational characteristics w ithin 

the construct o f w ork m otivation provides a perfect basis from  w hich to enhance our 

understanding o f scien tific effectiveness, as a jom t individual/organisational outcome

The follow ing section w ill first review  the few studies that have attempted to exam ine 

the role o f m otivation m scientific perform ance and behaviour Secondly it w ill 

present a review  o f traditional w ork m otivation theory and fin a lly  it w ill present a 

recently integrated meta-theory o f w ork m otivation for use in  the current study

4 2 Motivation and the scientist

One o f the earliest studies into the nature o f m otivation in  a research environm ent was 

earned out by Baum gartel (1956) Baum gartel exam ined the relationship between the 

leadership styles o f research supervisors and the resulting attitudes and m otivation o f 

the research team A  questionnaire was adm inistered to a ll 310 research scientists and 

leaders in  a large m edical research organisation Leadership patterns among the 

research unit supervisors were characterised as laissez-faire, participatory, and 

directive In  general, research teams w ith participatory leaders had sig nificantly more 

positive attitudes towards their supervisor, were more highly m otivated and had a 

greater sense o f progress Baum gartels (1956) findings suggest that leadership styles 

are associated w ith a research teams m otivation and their sense o f progress towards 

scientific goals A n obvious weakness o f this study is its failure to show any direct 

relationship between the leadership styles o f research supervisors and objective 

productivity measures o f the research unit How ever the im plied relationship between
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m otivation and perform ance is supported by more recent research on the affects o f 

leadership on unit perform ance (Bland & R u ffin , 1992, Chaw la &  Singh, 1998, 

H urley, 1997)

A  more recent attempt to study the m otivational p rofile o f scientists in  research and 

development organisations was conducted by Kam alanabhan, Uma and Vasanthi 

(1999) U sing the concept o f M aslow ’ s hierarchy o f needs, the study attempted to 

determine whether scientists are motivated by higher or low er order needs The results 

suggest that w hile scientists have a high dnve for self-actualisation, this drive is 

neutralised by barriers to the fulfilm ent o f low er order needs The potential for 

scientific achievem ent is reduced if  the scientists are overly concerned w ith meeting 

basic needs rather than focusing their energies on satisfying higher order needs

These findings have potentially interesting im plications for the research organisation 

If  the structure and p olicies o f the organisation do not satisfy the basic needs o f the 

scientists’ employed there, then the scientist’ s behaviours w ill be directed towards 

such need satisfaction Consequently such a situation diverts energies away from the 

achievem ent o f higher order needs (and grand scientific goals) and towards low er 

order needs (and mundane and routine organisational behaviour) Though this offers 

an interesting perspective on the m otivation o f scientists, the use o f M aslow s needs 

hierarchy m this study is a cause for some concern A s we w ill see in  the next section, 

w hich review s traditional m otivational theones, M aslow ’ s theory has enjoyed much 

popularity in  general terms, but it is believed to be theoretically unsound, and o f little  

practical use
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W hile conducting a large-scale study on scientists in organisations, Pelz and Andrews 

(1976), exam ined the level o f dedication o f scientists to their w ork A  set o f five items 

was included in  their battery o f questionnaires that were used to measure dedication to 

w ork These items asked scientists to indicate the degree to w hich they felt involved 

and identified w ith their w ork A n analysis o f results found that the dedication items 

showed significant positive relationships to both ratings o f perform ance and actual 

scientific outputs, for scientists o f differing types and different laboratories C ertainly 

the strength o f the relationships was poor (r = 0 2 to 0 3) but they were found to be 

consistent and positive Despite the relative statistical weakness o f the results these 

findings highlight the possible significance o f m otivation and dedication to the 

perform ance o f scientists

Later w ork carried out by Unesco (1979) again tried to exam ine the relationship 

between the strength o f m otivation o f a scientist and his/her perform ance This 

research exam ined the relationship between strength o f m otivation and perform ance at 

the level o f the research unit, rather than the ind ividual It was found that there was 

generally a positive relationship between strength o f m otivation w ithin the research 

unit and various measures o f perform ance Although the relationship was positive it 

was also weak (a highest correlation o f r=  0 3 w ith most between 0 1 and 0 2) These 

results support the earlier w ork o f Pelz and Andrews (1976) but again offer little  

insight into the nature o f the relationship between a scientist’ s m otivation and their 

performance

The possible reasons for such weak relationships are many It may be that m otivation 

and perform ance are only tenuously related, though intuitive exam ination and

i



continuing w ork on m otivation and perform ance would suggest otherwise (A m abile, 

1994, H urley, 1997) A  more lik e ly  explanation is the fact that the measurement 

instrum ents used in  both the Prelz and Andrews (1976) and Unesco (1979) studies 

attempted to measure the strength o f m otivation w ith only a few sim ple statements 

related to the concept It is also the case that no direct efforts were made to control for 

other individual or environm ental characteristics that have been shown to be related to 

scientific perform ance Certainly the w ork environm ent may have a significant part to 

play in our understanding o f the relationship between m otivation and perform ance

Unesco (1979) found that there was typ ically tw ice as much variation between 

research units as there was w ithin research units on the strength o f  motivation index 

This greater sim ilarity w ithin research units may be attributable to common 

environm ental or organisational conditions, w hich in  turn relate to common 

m otivational influences w ithin certain research units

A s we can see, despite the assertions o f researchers such as Am abile (1994) and 

H urley (1997) that m otivation is an important factor in  understanding scientific 

perform ance, little  is known about its exact role in scientific effectiveness To better 

understand this area much more w ork needs to be done To aid our understanding o f 

the influence o f m otivation on scientific research perform ance several aspects o f w ork 

m otivation must be exam ined F irstly  a m otivational p rofile o f scientists is required 

The benefit o f such a p rofile is its ab ility to inform  us o f the specific m otivational 

characteristics o f scientists In  addition to this a detailed exam ination o f the 

organisational characteristics that influence and affect the m otivation o f scientists is 

required This inform ation w ould facilitate our understanding o f how the research
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environm ent might hinder or promote scientific effectiveness through the process o f 

influencing scientist’s m otivations F in a lly  an exam ination o f the degree o f 

congruence between the m otivational profile o f the scientist, and the organisational 

environm ent is required T his w ould help to determine the degree to w hich the 

sim ilarities and differences between scientists and organisations, influences scientific 

performance

In  order to exam ine such relationships, a review  o f current m otivational theories is 

required, to determine their suitab ility to the current study The next section review s 

the traditional theones o f w ork m otivation and exam ines their suitability for use in  the 

current study

4.3 A review of motivational theones

This section review s m otivational theones under two m ajor headings, need-based 

perspectives, and process based perspectives These categones are generally view ed 

as the main directions in w hich m otivational research has been conducted in  the 

previous sixty years The need-based perspective includes the m otivational theones o f 

researchers such as M aslow  (1943), A lderfer (1969, 1972), Herzberg (1968) and 

M cC lelland (1961) W hile the m otivational theones classified  under the process- 

based perspective include those developed by Adam s (1963), Vroom  (1964), Porter 

and Law ler (1968), Hackm an and Oldham (1976), and Locke (1968)
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4 3 1 Needs-based perspectives of motivation

The Need theories o f m otivation represent the starting point for contemporary 

research in  the area o f w ork m otivation Need theories operate from  the basic prem ise 

that human behaviour is directed by deficiencies in  one or more human needs The 

best known o f the need theories is M aslow ’ s (1943) H ierarchy o f Needs M aslow ’ s 

H ierarchy o f needs is based on the b e lie f that human beings have innate desires to 

better them selves and their position The stages o f his hierarchy range from  basic 

physiological needs to the ultim ate need for self-actualisation

W hile orig in ally M aslow ’s theory was meant as a general theory o f human m otivation 

and personality developm ent it was readily applied to the organisational setting

M aslow ’ s H ierarchy o f Needs

* Self-A ctualisation

* Esteem Needs

* Need to Belong

* Security Needs

Physiological Needs

O rganisational Exam ples 

Challenging and fu lfillin g  job 

Recognition, awards, prom otion 

Co-w orker relationships, personal 

relationships

Job security, fa ir w ork practices, pension 

plan

W ages, adequate w orking environm ent

Figure 4 1 M aslow ’ s H ierarchy o f Needs



A s suggested by M aslow ’ s theory if  we w ish to m otivate employees in  the workplace 

then we must put in place the structures and procedures that allow  them to ascend the 

hierarchy and continue towards self-actualisation W hile the H ierarchy o f Needs has 

received some popularity and may seem to be in tu itively quite sound it does suffer 

from several weaknesses For instance M aslow  postulated that people w ould only try 

to satisfy higher needs if  low er ones have been satisfied However this does not 

explain ind ividuals who engage in  hunger strikes or purposefully engage m dangerous 

activities A dditionally, M aslow ’ s theory has proved d ifficu lt to test em pirically and 

has been subject to various interpretations Review s o f the theory have found little  

support for it and question its valid ity (W ahba &  B rid w ell, 1972) C onflicting 

arguments are common in  M aslow ’ s w ritings m ainly due to his attempts to m odify his 

theory to deal w ith ind ividual variation H is descriptions and catena for s e lf 

actualisation are also very varied A s a result o f this, what was intended as a scientific 

approach to human personality developm ent and m otivation has become more o f a 

popular philosophy

The next m otivational theory exam ined is A lderfer’ s (1969) E R G  Theory This is also 

a needs theory, but differs from  M aslow ’ s in  some respects E R G  stands for 

Existence, Relatedness and Growth A ld erfer’ s existence needs roughly correspond to 

M aslow ’ s physiological and security needs H is relatedness needs are sim ilar to 

M aslow ’ s belonging and esteem needs and fin a lly  A lderfer’ s growth needs are 

comparable to M aslow ’s need for self-esteem  and self-actualisation Despite these 

sim ilarities there are several im portant differences between the w ork o f M aslow  and 

A lderfer
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A lderfer’ s theory allow s for the m otivational influence o f more than one need at a 

time He suggests, for exam ple, that a person may be m otivated by relatedness and 

growth needs sim ultaneously In  addition to this m ulti-m otivational concept 

A lderfer’ s theory also allow s for human frustration and regression For exam ple if  an 

individual meets their relatedness needs and progresses to growth needs, but is 

frustrated or incapable o f meeting their growth needs, then they may revert to 

relatedness needs as their prim ary m otivator L ike M aslow , A lderfer’ s ER G  theory 

has not faired w ell in  com prehensive tests The content o f the need categones lacks 

precision, and measurement o f the im portance and satisfaction o f needs is d ifficu lt 

Research support for the existence o f the three categones is also m ixed, w ith some 

research offenng only weak support for the relatedness category m particular 

(W anous &  Zwany, 1977) In  addition the classification o f general needs does not aid 

managers and professionals m their understanding o f what specific work 

characteristics are related to specific needs

H erzberg’ s tw o-factor theory is sim ilar to the need theories o f M aslow  and A lderfer in 

that it looks at the needs o f ind ividuals and how they effect a person’ s m otivation and 

job satisfaction M aslow  and A lderfer look at human m otivation as a continuum  o f 

needs from  basic (physiological, existence) to advanced (self-actualisation, growth) 

However Herzberg (1968) suggests that the factors involved m producing jo b  

satisfaction and m otivation are separate and distinct from  those factors that lead to 

dissatisfaction Thus the opposite o f satisfaction is  not dissatisfaction but rather “no 

satisfaction” S im ilarly the opposite o f dissatisfaction is “no dissatisfaction”

Therefore Herzberg’s theory does not represent m otivational factors as a single



54

continuum  but rather as a function o f two separate unipolar factors o f satisfaction and 

dissatisfaction

Herzberg’ s theory is based on the published research contained m his book The 

M otivation to W ork (Herzberg, M auser, &  Synderman, 1959) In  this theory, also 

known as the M otivation-H ygiene Theory, he identifies two sets o f needs, 

m otivational needs and hygiene needs, w hich as we have mentioned are related to two 

separate continua o f satisfaction and dissatisfaction Herzberg’ s unipolar m otivational 

factors include achievem ent, w ork itself, responsibility, and advancement W hile the 

presence o f these factors may lead to job  satisfaction their absence does not cause 

dissatisfaction H erzberg’ s hygiene factors include w orking conditions, salary, job 

security, and company p olicy and adm inistration From  his research he concluded that 

“a ‘hygienic’ environm ent prevents discontent w ith a job , but such an environm ent 

cannot lead the ind ividual beyond a m inim al adjustment consisting o f the absence o f 

dissatisfaction” (Pugh, 1997, p 375)

This theory offers an interesting alternative to the single continua theories o f M aslow  

and A lderfer How ever the theory has been severely scrutinised and some criticism s 

have been weighed against it Though follo w  up studies using the same methodology 

have found sim ilar results to Herzberg Attempts to ve rify  the theory using alternative 

methodologies have been unsuccessful (H innchs &  M ischkm d, 1967) T his in ab ility 

to produce sim ilar findings through different methods leads many to question the 

valid ity o f the theory A lso given the rather restricted sample o f engineers and 

accountants used in  the in itia l study, its generalisability is also in question House and 

W igdor (1967) draw attention to the influence o f ind ividual differences in  the two-



factor theory For exam ple they found that a given factor may be a cause o f jo b  

satisfaction for one person but dissatisfaction for another They conclude that the two- 

factor theory is an over-sim plification o f the sources o f satisfaction and 

dissatisfaction Further criticism  comes from  a cross-cultural exam ination o f the 

Herzbergs theory, w ith some evidence suggesting that the dual-factors may vary 

across cultures (A dler, 2001)

The final need based theory to be exam ined is that o f M cC lelland (1961) M cC lelland 

put forw ard another needs theory, w hich differed from  A lderfer and M aslow  in one 

important respect W hile other needs theorists tried to identify a general set o f needs 

that are common to a ll M cC lelland (1961) suggested that needs are learned, and are 

then arranged in a hierarchy o f potential for influencing behaviour Consequently 

individual needs vary from  person to person and the needs hierarchy for each person 

may not be the same A s people grow they experience different events, w hich they 

learn to associate w ith positive or negative feelings For exam ple in an achievement 

situation an individual may have experienced feelings o f pleasure A s a result that 

individual w ill make a large effort to meet a challenge if  they feel that achievement 

striving m ight be called for M cC lelland’ s achievem ent m otivation theory plays an 

im portant role in  our understanding o f entrepreneurs as it helps to explain the desire to 

achieve by ind ividual effort and to take personal responsibility and credit for the 

outcomes

Apart from  the achievem ent m otivation needs M cC lelland (1961, 1962, 1976) also 

discusses power needs and a ffiliatio n  needs He suggests that w ithin large 

organisations it is the power needs that drive high-level managers The power need m



conjunction w ith the affiliatio n  need prevents a person from  becom ing totally 

autocratic and self-aggrandising How ever if  a ffiliatio n  needs are too strong then they 

w ill underm ine m anagerial perform ance (M cC lelland &  Burnham , 1976) M cC lelland 

uses the Them atic Apperception Test to measure the achievem ent, power and 

affiliatio n  needs o f individuals In  the test, subjects te ll stories in  relation to pictures 

selected to determine the particular m otive being studied W hile the test generally 

produces agreement among observers in  analyses o f the same story, it produced less 

agreement m analyses o f stones produced at different tim es by the same participant 

This w ould suggest that m otivational dispositions are not constant and an in d ivid u al’ s 

prim ary m otivator may fluctuate or vary across time Despite the weaknesses o f the 

measurement instrum ent the theory itse lf has a lot to offer to our understanding o f 

work m otivation

A s we have seen, the needs based perspectives offer an insight into the interpersonal 

sources o f m otivation o f individuals There are many conceptual sim ilanties among 

the need-based theones and they have had some success in  descnbing the factors that 

m otivate human behaviour Despite this success they a ll suffer from  the same 

weakness, in  that they tell us little  about the actual process o f m otivation The next 

section exam ines research attempts to overcom e this weakness by review ing the 

process-based perspectives o f human m otivation

4 3 2 Process based perspectives of motivation

Process theories o f m otivation attempt to identify the relationships between the 

dynam ic vanables that com pnse m otivation, and by doing so they further contnbute
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to our understanding o f the com plex nature o f w ork m otivation The first theory to be 

exam ined under this heading is Equity Theory

The Equity Theory o f m otivation was put forw ard by Adam s (1963), and is derived 

from  the theories o f social com parison processes Social com parison processes are 

concerned w ith how we perceive ourselves and our situation in  relation to others in  

our social environm ent In  sim ple terms Equity Theory proposes that if  we perceive 

ourselves as bemg treated fa irly  in  relation to others then we expenence equity 

How ever if  we perceive ourselves as being treated un fairly in  relation to others then 

we experience inequity and its resulting consequences Equity is determined by 

com paring the ratio o f the in d ivid u als’ inputs and outcomes w ith the ratio o f inputs 

and outcomes o f others If  the ind ividuals ratio o f inputs and outcomes is not the same 

as the ‘ others’ ratio o f inputs and outcomes then there is inequity

The theory suggests that if  people perceive equity, they have no m otivation to change 

How ever if  they perceive inequity then they can be m otivated to behave in  several 

different ways From  an organisational perspective an individual may change their 

inputs by putting more or less effort into their w ork They may try to change their 

outcomes by trying to get a pay rise or im proving their w ork terms and conditions 

The individual may re-exam ine their situation and change their perceptions o f their 

own inputs and outcomes They may re-exam ine their situation and change their 

perceptions o f ‘others’ inputs and outcomes They may change the ‘ other’ they are 

com paring them selves w ith, or fin a lly  they may sim ply remove them selves from  the 

situation
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The equity theory has had some success in  its application, though m ainly m one

j * >
direction That is, it can predict behaviour when people perceive them selves as being 

undervalued in  the w orkplace, but generally it does not hold when people perceive 

them selves as being overvalued in the w orkplace (C osier &  Dalton, 1983) Another 

weakness o f the theory is that most supportive research is laboratory based, w hich 

results m the questionable generalisability o f the theory Its application and valid ity in  

the real w orld is  not yet verified Research also suggests that sensitivity to equity or 

inequity may vary among ind ividuals, adding weight to the im portance o f considering 

individual difference when looking at m otivation at w ork (Husem an, H atfield, &  

M iles, 1987)

The organisational application o f another m otivational theory known as the 

Expectancy Theory was put forw ard by Vroom  (1964) The basic reasoning behind 

the expectancy theory is  that m otivation depends on how much we want something 

and how lik e ly  we are to get it The theory can be broken into several stages, w hich 

are, effort, perform ance, and outcomes The two key concepts surrounding these 

stages are the ‘effort-perform ance expectancy’ and the ‘perform ance-outcom e 

expectancy5 Effort-perform ance expectancy is related to our b elie f m the likelihood 

that a given effort w ill result m a level o f perform ance S im ilarly the perform ance- 

outcome expectancy is related to our b elie f m the likelihood that our perform ance w ill 

lead to a given set o f outcomes Therefore an individual w ill be m otivated if  they 

believe that their effort w ill lead to a sufficient perform ance that w ill result in the 

desired outcomes Consequently if  an outcome is undesirable or a perform ance is
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unattainable then the individual w ill exert no effort because they w ill not be 

motivated

Porter and Law ler (1968) conducted an extension and m odification o f Vroom ’s 

original theory Though traditionally researchers had view ed satisfaction as an 

influencing factor on perform ance, Porter and Law ler argued that if  conditions were 

right then perform ance may lead to satisfaction This led to the proposition that the 

perform ance outcome o f Vroom ’ s (1964) model resulted in two kinds o f rewards, 

In trin sic and E xtrin sic The attainment o f these rewards then influenced the 

in d ivid u al’s level o f satisfaction Consequently, m future situations the level o f 

satisfaction attained would influence the value that the individual attached to future 

rewards, w hich in  turn influenced the strength o f their m otivation and perform ance in 

a cyclica l process

The expectancy theory offers a log ical fram ework from  w hich to view  human 

m otivation and it does contribute to our understanding o f behaviour in organisations 

(Fox, Scott, &  Donohue, 1993) However its com plexity has been hard to verify and 

the scientific form ulation o f some o f the concepts has proven d ifficu lt Instrum ents 

developed for m easuring many o f the variables in  the model have also lacked valid ity 

(Pinder, 1984) These problem s have stifled the developm ent o f expectancy theory 

and lim ited its acceptance as a practical and useful theory o f m otivation

A  further approach to the understanding o f work m otivation comes from  the Job 

Characteristic Theory o f Hackm an and Oldham (1976,1980) Hackman and Oldham

(1980) developed a fram ework o f job  characterisation to predict job  perform ance



under varying circum stances, and therefore be able to identify job  characteristics that 

may be altered to increase satisfaction ratmgs Hackm an and Oldham also take 

account o f individual moderators such as a person’s knowledge and s k ill, the strength 

o f the in d ivid u al’ s growth need and the level o f the in d ivid u al’ s job satisfaction 

These factors interact w ith job  characteristics and critica l psychological states to 

produce outcomes This is illustrated in  figure 4 1
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Figure 4 1 Illustration o f Job Characteristic fram ework (Hackm an &  Oldham , 1980)

The job  characteristic theory has been found to be accurate in describing how core job 

characteristics generally operate (Roberts &  G lick , 1981) Research also indicates that 

the growth-need moderator does act as the theory suggests In d ivid u als w ith strong 

growth needs are more lik e ly  to benefit from job  enrichm ent Despite these positive 

findings the theories o f job  enrichm ent and job  characteristics have fallen short o f 

there hoped for potential Perform ance has seldom been found to correlate w ith job 

characteristics (G riffin , W elsh, &  M oorhead, 1981) The valid ity and re lia b ility  o f 

some o f the instrum ents used to measure some o f the concepts contained w ithin the 

theory have also been questioned (Cordery &  Sevastos, 1993) A gain we see the
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d ifficu lty in  transferring a theoretical fram ework into a practical and usable 

m otivational model

A  further theory related to w ork m otivation, is that o f Locke (1968) Locke’s theory 

o f goal setting is based on the proposition that individuals who are assigned d ifficu lt 

and specific goals outperform  those who are given vague, non-specific assignm ents 

Locke, Shaw, Saan, and Latham (1981) proposed that the setting o f goals influenced 

an individuals behaviour in four key ways (1 ) directing attention, (2) m obilising 

effort, (3 ) encouraging task persistence, and (4) facilitating strategy developm ent 

Two attributes o f the goal itse lf were also found to be im portant, the intensity o f the 

goals and the content o f the goal The intensity o f the goal refers to the in d ivid u al’s 

perceived importance o f the goal and commitment to the goal The goal content refers 

to the features o f the goals such as its d ifficu lty, and com plexity

W hile goal theory has had success m certain work dom ains, it is not always 

appropriate In  increasingly dynam ic and changing w ork environm ents, the ab ility to 

set specific and unchanging goals can be lim ited A dditionally for very com plex tasks 

and problem s w ith unknown solutions (such as com plex scientific problem s), the 

concept o f structured goal setting is inappropriate Consequently the usefulness o f the 

goal setting theory to the understanding o f the m otivation o f scientists is lim ited

4 4 Summary of classical motivational theories

A s we can see from  this review  no one theory o f m otivation stands aloft as a truly 

accurate and reliable model o f the way m w hich m otivation influences w orkplace



behaviour Each theory suffers from  conceptual or practical weakness that makes 

them inappropriate for use m the current study What is  required at this stage is an 

integrated model o f m otivation w ith a strong theoretical basis and a basic 

propositional fram ework that allow s for fle x ib ility  in  its approach to individual 

differences and organisational characteristics Such a model is presented below

4 5 An integrated approach to motivational research

To date review s o f research in  the area o f w ork m otivation have been inconclusive in  

their attempts to identify a single reliable theory o f m otivation, or unifying the many 

conceptual theories that exist A s is evident from  the previous section the various 

m otivational theories in existence have had only lim ited success in  describing, 

explaining and predicting human behaviour in the w ork place A dditionally, this

i J
success is generally lim ited to specialised circum stance and conditions (K anfer,

1992) Barbuto and Scholl (1998) highlight the long and exhaustive arguments over 

the m erits and weaknesses o f many m otivational perspectives including psychosocial 

(Jung, 1971), expectancy (Lew in, 1938, Vroom , 1964), need-based (M aslow , 1954, 

M cC lelland, 1961), value-based (Etziom , 1961), self-concept-based (G ecas, 1982, 

Sullivan, 1989), goal setting (Locke &  Lantham, 1984), in trin sic (D eci, 1975), and 

developm ental (Kegan, 1982, Piaget, 1972) G iven the continuing disagreement over 

the strengths and weaknesses o f various theories, what is required is an attempt at 

integration o f some o f the m ajor concepts contained w ithin these theones

Recent attempts have been made to overcome the theoretical com plexities and 

practical d ifficu lties o f the many m otivational theones in existence Leonard,



Beauvais, and Scholl (1999) propose an integrated model o f m otivation, follow ing an 

extensive review  and analysis o f the relevant literature Their research is based on the 

growing realisation that the existing traditional models o f m otivation fa il in  their 

attempts to explain and predict the diversity o f human behaviour Leonard et al 

(1999) attempt to overcome current weaknesses in  m otivational theory by presenting a 

meta-theory o f work m otivation In  doing so they identify five key m otivational 

sources, the im portance o f w hich is mediated by several theoretical propositions

The five sources o f m otivation include (1 ) in trin sic process m otivation, (2) 

instrum ental m otivation, (3 ) external self-concept m otivation, (4) internal self-concept 

m otivation and (5 ) goal internalization m otivation

In trin sic process m otivation describes a person’ s m otivation to perform  certain kinds 

o f work or engage m certain kinds o f behaviour for the sheer fun o f it The w ork itse lf 

serves as the prim ary incentive to perform  because the ind ividual enjoys what they are 

doing

Instrum ental m otivation describes an in d ivid u al’ s m otivation to perform  a task or 

engage m behaviours because they perceive their efforts w ill result m a tangible 

outcome This outcome may be pay, prom otion, or some other tangible reward

External self-concept m otivation describes an in d ivid u al’ s m otivation to engage in 

certain behaviours, for the approval o f others The self-concept is inferred from  the 

role expectations o f reference groups, w ith the individual seeking affirm ation o f 

competencies and traits from  others
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Internal self-concept based m otivation describes an ind ividuals m otivation to perform  

m order to reinforce their internal standards o f traits, competencies and values This 

concept o f the ideal se lf serves to motivate the ind ividual to perform  m ways that 

reinforces this concept

F in a lly  goal internalization m otivation describes an in d ivid u al’ s m otive to perform  

because the content o f the behaviour is congruent w ith their personal value system In  

such instances individuals may believe in a cause and consequently w ork towards a 

collective goal

The propositions for the Meta theory o f w ork m otivation as outlined by Leonard et al 

(1999) are as follow s

P I There are five basic source o f m otivation (listed above)

P2 Individuals can be characterised by m otivational profiles, w hich reflect the 

relative strength o f each o f the five sources

P3 For every individual there is a dominant source o f m otivation that acts as a focus 

by w hich they make decisions and channel behaviour

P4 W hen two or more sources o f m otivation w ithin an individual co nflict the 

dominant one w ill prevail

V



P5 In d ividuals have different m otivational source profiles m different situations or 

w ith regard to different identities

P6 W hen faced w ith alternative tasks, individuals dominated by in trin sic process 

m otivation w ill choose the task w hich is more enjoyable and the behaviour w ill be 

sustained until the task is no longer enjoyable

P7 When faced w ith alternative tasks, ind ividuals dominated by instrum ental 

m otivation w ill engage m the task that provides the greatest potential for extrinsic 

rewards, and the behaviour w ill be sustained as long as the likelihood o f attaining 

those rewards rem ains

P8 When faced w ith alternative tasks, individuals dominated by external self-concept 

based m otivation w ill engage m tasks that provide them w ith affirm ative social 

feedback relative to others, concerning their traits, com petencies, and values in  their 

important identities Behaviour w ill be sustained as long as relative, positive social 

feedback is forthcom ing

P9 When faced w ith alternative tasks, ind ividuals dominated by internal se lf concept 

based m otivation w ill engage m tasks that provide them w ith affirm ative task 

feedback about their traits, com petencies and values m their im portant identities 

Behaviour w ill be sustained as long as positive task feedback is forthcom ing

P10 W hen faced w ith alternative tasks, ind ividuals dominated by goal-m tem alization 

m otivation w ill choose to engage in  tasks that have the greatest potential o f achieving
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the groups or organisations goals Behaviour w ill be sustained as long as progress 

towards those goals continues

W hile the integrated model o f source m otivation, does not conform  to any one 

m otivational theory, it is not atheoretical Its purpose is the integrative understanding 

o f a number o f m otivational theories, and by m oving away from  the specifics o f a 

particular theory, the model allow s for a better practical understanding o f the concept 

o f m otivation as a m ultidim ensional and com plex phenomenon In  particular the 

model is useful for investigating the w ork setting, as it allow s for the recogm tion o f 

m ultiple m otivational sources for influencing behaviour A dditionally it recognises 

personal differences in  the degree to w hich various m otivational sources are o f 

importance to different ind ividuals, and the com plex way in  w hich the w ork 

environm ent may influence the m otivational sources o f the individual The ten 

propositions o f the theory also present a strong theoretical fram ework from  w hich to 

view  and apply the theory

The greatest asset o f the meta-theory o f m otivational sources is its new and integrative 

approach to the area o f w ork m otivation Unfortunately this is also its greatest 

weakness Due to the relative novelty o f the theory it has not been fu lly  tested and 

verified  However in itia l research has been favourable Barbuto and Scholl (1998) 

developed an instrum ent to measure the five m otivational sources described m the 

m otivational source theory The M otivational Source Inventory developed by Barbuto 

and Scholl (1998) provides a useful measurement o f the five m otivational sources 

identified by Leonard et al (1999) The inventory is com prised o f five subscales each 

contaimng six  items relating to each o f the five m otivational sources The goodness o f



fit for the five subscales is reported at 92, w hile the alpha coefficients o f the scales 

range from  an acceptable 83 to 92 These results show support for the five 

m otivational concepts, as distinct factors that can be operationalised and measured

There are many benefits to using the Leonard et al (1999) m otivation source theory 

The theory has been developed from  a sound theoretical base, follow ing the analysis 

o f traditional m otivational theories Due to the integrated nature o f the theory it allow s 

for researchers to exam ine a w ider set o f m otivational sources The m otivational 

sources in  question are also w ell defined and structured It enables the p ro filin g  o f 

m otivational sources for a given sample and the key propositions o f the theory allow  

for a flexib le approach to the study o f ind ividual differences Im portantly, w hile 

m otivational source theory can be used to p rofile ind ividuals, it can also be used to 

profile the degree to w hich an organisation provides for or facilitates the m otivational 

sources o f its employees In  this way it allow s tlie researcher the opportunity to 

exam ine the congruence between the in d ivid u al’ s m otivational sources and the 

organisations m otivational provisions And it is in  this regard that it w ill be employed 

in the current study

In  the current study the m otivational source model w ill be used to firstly  p rofile the 

m otivational sources o f the sample o f research scientists, m an attempt to better 

understand the factors that motivate the scientist in  their w ork Secondly it w ill be 

used to p rofile the m otivational provisions o f the w ork environm ent, so as to shed 

light on the environm ental factors that influence the m otivation o f scientists F in a lly  it 

w ill be used to exam ine the relationship between both ind ividual sources o f



m otivation and organisational provisions o f m otivation, and how the interaction o f 

these two concepts relate to an outcome measure o f scien tific perform ance
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C H A P T ER  F IV E

A  FR A M EW O R K  FO R TH E STU D Y OF TH E R E LA T IO N S H IP S  B ETW EEN  

S C IE N T IS T S  M O T IV A T IO N , T H E O R G A N ISA TIO N  IN  W H IC H  T H E Y  W O RK,

A N D  R E S EA R C H  P R O D U C T IV IT Y

5 1 Introduction

Throughout the previous chapters research related to the current study has been 

review ed Literature relevant to the organisational characteristics related to scien tific 

effectiveness has been presented as w ell as existing m odels relating to scientific 

perform ance In addition, a review  o f m otivational theory and literature relevant to the 

study o f m otivation w ithin the research organisation has been presented W hile the 

previous chapters have been predom inantly descriptive m nature, the current chapter 

presents a more theoretical approach through the developm ent o f a testable model o f 

research effectiveness

5 2 Developing a model from previous research

A s is evident from  the research summarised in the previous chapters, the ‘picture’ o f 

our understanding o f the research environm ent and its relation to scientific 

perform ance is  an incom plete one V arious models have been put forw ard in  an 

attempt to explain research perform ance, each w ith its own strengths and weaknesses 

The current study seeks to advance our understanding o f scien tific effectiveness by 

incorporating many o f the strengths o f previous research through the developm ent o f
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a testable fram ework o f scientific effectiveness T his fram ework incorporates three 

key propositions from  research review ed in  the previous chapters

Proposition 1 There are a number o f identifiable and m easurable organisational 

characteristics that influence the effectiveness o f scien tific research (A s proposed by 

Tham hain and W ilem on (1987), Unesco (1979) and H urley (1997))

Proposition 2 The optim al interaction between organisational and individual 

characteristics increases the likelihood o f effective scien tific outcomes (A s proposed 

by H urley (1997))

Proposition 3 M otivation is an important concept in  our understanding o f scientific 

effectiveness (A s proposed by Baum gartel (1956), and Am abile (1988))

By bringing these propositions together it is possible to develop a testable model o f 

research effectiveness that w ill aid our understanding o f the com plex interactions that 

occur between the ind ividual scientist and the research organisation, and how these 

interactions relate to scientific effectiveness

5.3 The characteristics of the research organisation that influence scientific 

effectiveness

A s evident from  the literature presented in chapter three, studies relating to the 

organisational environm ent o f scien tific effectiveness have been'inadequate in  

explaining the relationship between the organisational environm ent and research



perform ance Though some positive steps have been taken in  the recognition o f the 

im portance o f the environm ent to scientific effectiveness (A m abile, 1988, H urley, 

1997, Tham hain &  W ilem on, 1987, Unesco, 1979) A dditionally several researchers 

have identified specific charactenstics o f the research environm ent that have been 

found to be related to scientific effectiveness (A rgyns, 1968, Baum gartel, 1956,

Bland &  R uffin , 1992, Chaw la &  Singh, 1998, M ouly &  Sankaran, 1998)

However, w hile identifying the existence o f a relationship, these researchers have 

stopped short o f explaining how these factors influence the effectiveness o f scientists 

The follow ing fram ework aim s to overcome this weakness by explaining how the 

organisational environm ent interacts w ith the ind ividual scientist to affect scien tific 

perform ance This is done by presenting a hypothetical model o f the interaction 

between the m otivational sources o f the scientist and the environm ental charactenstics 

o f the research organisation

It is beyond the scope o f this study to incorporate every organisational characteristic 

that has been shown to be related to scien tific effectiveness Therefore only a lim ited 

number o f the charactenstics can be included in  the hypothetical model developed for 

the current study The d ifficu lty  at this stage is deciding w hich charactenstics are o f 

critical importance

A s described previously in chapter three, Baum gartel’ s (1956) research on the 

attitudes and m otivations o f scientists identifies several leadership charactenstics that 

are related to scientists job satisfaction and their m otivation to engage in research 

A rgyns (1968) identifies nine basic vanables that influence the effectiveness o f the
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research organisation These include organisational structure, technology, 

adm inistrative controls, human controls, leadership styles, interpersonal relations and 

com m unication, group effectiveness, mtergroup relations, and norms o f the liv in g  

system Bland and R u ffin  (1992) identify tw elve characteristics found m productive 

research environm ents These include the existence o f clear goals that serve a co

ordinating function, a research em phasis, a distinctive organisational culture, a 

positive group clim ate, assertive participative governance, a decentralised 

organisational structure, the size age and diversity o f the group, the reward structure 

o f the organisation, frequent and open com m unication, a w ell developed recruitm ent 

and selection process, adequate resources, and fin a lly  effective leadership

Factors identified by H urley (1997) include many o f those identified by Bland and 

R u ffin  (1992) w ith the addition o f others such as team autonomy, group m orale, group

> t
membership, and supervision o f the research team U tilisin g  an ethnographic 

approach, M ouly and Sankaran (1998) identified several factors w hich characterise 

the dysfunctional research environm ent Factors such as excessive bureaucracy, 

lenient selection and recruitm ent, lack o f team identity, lack o f autonomy, poor 

interpersonal relations, and authoritarian and apathetic supervision U tilisin g  a data set 

from  a further round o f the Unesco (1979) study Chaw la and Singh (1998) identified 

several organisational characteristics related to research productivity These 

organisational characteristics were chosen for their ab ility to describe the 

effectiveness o f research organisations in  terms o f management practices and 

resources, and were used to identify five distinct types o f research organisations w ith 

varying levels o f effectiveness The characteristics them selves are leadership, w ork 

environm ent, p o licies, planning, com m unication, and resources
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Table 5 1 Summary o f organisational characteristics believed to influence scien tific 
effectiveness

ARGYRIS
(1968)

BAUMGARTEL
(1956)

GLUECK & 
THORP 
(1971)

THAMHAIN
&

WILEMON
(1987)

BLAND & 
RUFFIN 
(1992)

HURLEY
(1997)

MOULY & 
SAN KARAN 

(1998)

CHAWLA & 
SINGH 
(1998)

Organisational
structure

Leadership preparation 
and planning

Leadership Clear goals Good
selection
processes

Lenience in
recruitment
processes
professional
mediocrity

Leadership

Technology Freedom in 
decision making

organisation/
coordination

Job content Research
emphasis

High
morale

Poor self 
image

Work
environment

Administrative
controls

control/
conflict

Personal
goals

Distinctive
organisational
culture

Positive 
group 
member
ship and 
supervision

Lack of team 
identity and 
role clarity

Policies

Human controls organisation
climate

Work
environment

Adequate 
recruitment 
and selection 
process

Autonomy 
of work 
teams

Lack of 
institutional 
autonomy in 
project 
selection

Commumca
tion

Leadership
styles

evaluation Assertive
participative
governance

Supportive
organisa
tional
culture

Excessive
bureaucracy
apathetic
attitudes

Resources

Interpersonal 
relations and 
communication

Decentralised
organisational
structure

Effective
commumca
-tion

Strained
interpersonal
relationships

Planning

Group
effectiveness

Size age and 
diversity of 
the group

Effective
leadership
styles

Apathetic 
supervision 
authoritarian
ism within the 
institutes 
hierarchy

Inter group 
relations

Appropriate
reward
structure

Norms of the 
living system

Frequent and 
open
commumca
tion
Positive 
group climate
Adequate
resources
Effective
leadership

The summary o f organisational characteristics presented m table 5 1 highlights the 

need for any model o f the organisation and scien tific effectiveness to encompass as 

many o f these concepts as possible It also highlights the degree o f conceptual 

sim ilarity among many o f the factors identified across the various studies summarised 

here, and poses questions as to how to em pirically measure the concepts presented in 

table 5 1
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Several p ossib ilities presented them selves w ith regard to the identification o f 

appropriate instrum ents to measure the organisational characteristics identified in 

table 5 1 The first and most obvious approach was to incorporate the w ide range o f 

instrum ents em ployed in  existing research on the topic o f scien tific effectiveness into 

a suite o f instrum ents to be used in the current study Follow ing a detailed review  o f 

the literature it was decided not to take this approach The logic and rational for this 

decision is presented m the follow ing section

The research studies summarised m table 5 1 take a variety o f m ethodological 

approaches, w hich lim its the likelihood o f being able to adequately integrate the 

variety o f measurement approaches for use m the current study For exam ple A rgyns 

(1968) employed a prim arily reflective theoretical approach to the investigation o f 

factors that influence the effectiveness o f research organisations This approach was 

supplemented by a qualitative investigative approach, whereby he analysed 250 taped 

interview s w ith supervisors in  research organisations Consequently no actual 

quantitative measures, w hich could be incorporated into the current study, were used 

to collect and provide em pirical evidence in  support A rgyns (1968) w ork

M ouly and Sankaran’ s (1998) w ork was also o f a qualitative nature Essentially this 

study was an ethnographic exam ination o f a research and developm ent organisation in  

Indian, w ith the results presented by M ouly and Sankaran being denved from  the 

ethnographic analysis Consequently, as no quantitative measurement instrum ents 

were used in  this study it offered little  insight into the quantitative measurement o f the 

factors identified m the study
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W hile H urley (1997) took a more structured approach to the collection o f data used in 

the developm ent o f his theory o f organisation and scientific discovery, the 

methodology employed was s till essentially qualitative H urley conducted several 

structured interview s and also collected some questionnaire data However the 

questionnaires used were essentially descriptive in  nature and only collected 

inform ation on the issues o f chance, freedom, and selection practises In  addition no 

statistical re liab ilitie s are reported for the items o f the questionnaires nor were any 

investigations into the valid ity o f the instrum ents earned out This lack o f re lia b ility  

and valid ity led to their exclusion for consideration for use m the current study

S im ilarly Tham hain and W ilem on’ s (1987) w ork provided little  aid in the 

identification o f quantitative measurement instrum ents that could be suitable for use 

in the current study In  the case o f Tham hain and W ilem on, the m ajonty o f evidence 

used in the development o f their systems model o f research perform ance was based on 

data collected from unstructured interview s This inform ation was augmented by data 

collected using some short questionnaires How ever where questionnaires were used 

they were linked to specific organisational theories such as French and Raven’ s 

(1959) typology o f power In  addition to this, many o f the concepts measured in the 

questionnaires employed by Tham hain and W ilem on used only one or two 

questionnaire items to measure a concept o f the organisational environm ent This 

raises senous doubts over the valid ity and re lia b ility  o f these instrum ents and 

consequently precludes their use in the current study

G lueck and Thorp’ s (1971) annotated bibliography o f research on the management o f 

science provides a very useful summary o f histoncal exam inations o f the organisation



o f science Once again there was a lack o f reference to usable measures that could be 

incorporated into the current study, and were reference was made to quantitative 

instrum ents, such references were linked to specific organisational theories o f the 

tim e A  decision was made to seek more contem porary measures o f the organisational 

environm ent as the relative age o f the w ork, and the consequent relative ages o f the 

research referred to in  this annotated bibliography lim ited its usefulness in  relation to 

instrum ent identification

In  the case o f Bland and R u ffin  (1992), the organisational factors presented in their 

w ork were identified follow ing a review  o f literature on the organisation and scien tific 

effectiveness The nature o f the literature, much o f it theoretical or qualitative in 

nature, precluded the use o f m eta-analytic procedures, leading to what is described as 

an intellectual synthesis o f findings that offered little  aid in identifying quantitative 

measurement instrum ents suitable for use in  the current study Bland and R u ffin ’ s 

(1992) research is useful in  that it shows how factors w ith conceptual sim ilarity from  

a variety o f sources can be integrated into m eaningful categories

In  the case o f Baum gartel (1956) the measurement instrum ents employed were 

quantitative m nature Leadership characteristics and characteristics relating to 

freedom m decision m aking, and involvem ent in  decision m aking were measured 

using responses on a Likert type scale to statements conceptually related to those 

characteristics How ever, in  most cases as few  as two statements were used to 

measure the concepts exam ined In  addition to this the instrum ents them selves were 

not presented nor was inform ation relating to the valid ity or re lia b ility  o f the 

instrum ents presented



Finally Chawla and Singh’s (1998) work on the identification of typologies of 

research institutes offered some potential for instrument identification Their research 

employed data collected in a more recent round of the Unesco (1979) study into the 

effectiveness of scientific research Despite persistent attempts to contact the 

researchers and attain a copy of the instruments used in the collection of their data, no 

such information was forthcoming However, reference was made to the questionnaire 

items used m the onginal Unesco (1979) study, which are available m the appendices 

of that publication An examination of these instruments suggested that a number of 

them might be suitable for incorporation into the current study Of particular use were 

the Unesco (1979) instruments relating to supervision/leadership and participation and 

planning of research However, the possible use of these instruments still required the 

identification of additional instruments to cover a wider range of concepts identified 

in the literature review

The investigation of methods used to identify organisational characteristics of 

significance to the current study highlights the complexity of approaches and various 

methodological perspectives that can be taken when examining aspects of the work 

environment It also highlights a problem that must be addressed in the current study 

That is the identification of a quantitative measure of organisational characteristics, 

whose content adequately reflects and measures the variety of concepts contained in 

table 5 1

As discussed previously the most intuitive and logical approach to the measurement 

of those organisational characteristics believed to influence the performance of



scientists is to integrate existing measures that have shown relationships between the 

environment of science and scientific research effectiveness However as evident from 

the examination of research on the organisation of scientific research, presented in the 

previous paragraphs, the methodological disparity, and lack of easily identifiable 

quantitative instruments to operationalise many of the organisational characteristics 

identified in the literature does not facilitate this approach

An alternative perspective is to view the organisation more hohstically, and examine 

the possibility of applying existing measures of organisational characteristics to the 

study of the specific organisation of science Such approaches have been taken in the 

study of organisations, in particular such an approach is evident in the study of the 

overriding concept of organisational ‘culture’

The concept and term organisational culture m academic literature can be traced back 

to Pettigrew (1979) The concept of culture began as, what has been described as, a 

management ‘fad’ but its value was quickly recognised and it has become a primary 

area of organisational research (Hofstede, Neuijen, Ohayv, & Sanders, 1990) 

spawning many definitions, interpretations, and measurement instruments Argument 

still exists over the actual definition and conceptualisation of culture, but several 

useful definitions have been put forward in the literature Deal and Kennedy (1982), 

describe culture as ‘the way things are done around here’ Such a definition includes 

wide aspects of organisational member behaviour and organisational processes A 

more specific definition by Schem (1983), refers to the ‘pattern of basic assumptions 

that a given group has invented, discovered, or developed in learning to cope with its 

problems of external adaptation and internal integration’ An alternative definition
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provided by Koberg and Chusmir (1987) explains the concept of organisational
 ̂ *

culture as ‘a system of shared values and beliefs that produce norms of behaviour and 

establish an organisational way of life5 Recognition of the variety of, and difference 

in the definition of organisational culture is important, because subtleties within these 

definitions drive how various researchers in the area of organisational culture 

operationalise the concept of culture

Two broad components of organisational culture that exist in the literature, and can be 

identified m definitions of the concept include the examination of culture as (a) a set 

of cognitions (i e ) values and beliefs, and (b) the outcome of these values and beliefs 

in the form of observable behavioural components It is the latter aspect and 

perspective of culture that is of possible interest to the current study The examination 

of behavioural norms across various dimensions of the organisation relate directly to 

what can also be viewed as the characteristics of the research organisation Essentially 

such measures operationalise culture by examining behavioural norms across various 

dimensions of organisational functioning Such dimensions of organisational 

functioning can include factors such as leadership, communication, teamwork or other 

characteristics of the research organisation identified m this literature review

To allow comparison across various research organisations, in the current study, 

quantitative measurements of dimensions of the organisation are required Several 

quantitative measurement instruments have been designed to assess aspects of 

organisational culture across various types of organisations These instruments 

measure culture through the examination of a priori generic characteristics of typical 

organisations However their usefulness in the current study may be severally limited,



as it is important that the generic characteristics measured in any survey of 

organisational culture relate closely to those specific characteristics identified as being 

important m the organisation of scientific research

An examination of measures of organisational culture identified several potentially 

useful instruments These included the Organizational Culture Profile (O'Reilly, 

Chatman, & Caldwell, 1991), the Organizational Culture Inventory (Cooke &

Lafferty, 1983), the Organizational Culture Survey (Glaser, Zamanou, & Hacker, 

1987), the Organizational Culture Assessment Instrument (Cameron & Quinn, 1999), 

the Comparative Emphasis Scale (Ravlin & Meglino, 1987) Organizational Culture 

Instrument (van de Post, de Conmg, & Smit, 1997), Organizational Norms 

Opmionnaire (Alexander, 1978), the Organizational Culture Index (Wallach, 1983), 

the Culture-Gap Survey (Kilman & Saxton, 1983) and Hofstede’s dimensions of 

organisational culture (Hofstede et ali; 1990)

The potential usefulness of any of these instruments was bound by the necessity that 

the factors they measured exhibited strong conceptual relationships with the 

characteristics of the organisation that are believed to influence scientific 

effectiveness Preliminary examinations of these instruments found that many did not 

m fact meet this requirement In some instances the instruments in question focused 

solely on the value and belief aspects of organisational culture, not attempting to 

measure the actual behavioural experiences of the organisations members that would 

relate to specific characteristics of the research organisation This was true for 

instruments such as the Organizational Culture Profile (O’Reilly et a l, 1991), the 

Organizational Culture Inventory (Cooke & Lafferty, 1983), the Culture-Gap Survey
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(Kilman & Saxton, 1983), the Comparative Emphasis Scale (Ravlin & Meglino,

1987) and the six dimensions of organisational culture identified by Hofstede (1990) 

Other measures such as the Organisational Culture Index (Wallach, 1983) contained 

too few dimensions to offer useful conceptual explanation of the characteristics of the 

research organisation identified in the review of literature in the current study

Of the remaining measures that did offer some relationship between the factors they 

measured and the influencing factors identified in the literature review, one stood out 

quite clearly, offering conceptual similarity between its concepts and the concepts 

identified in the literature review, and offering strong evidence of its validity and 

reliability This instrument was the Organizational Culture Survey (OCS) (Glaser et 

a l, 1987), which measures six factors of organisational culture The six factors 

contained withm the OCS are labeled Teamwork, Morale, Information Flow, 

Involvement, Supervision, and Meetings An examination of the items that comprise 

each of the factors also showed that items relate to the direct experience of 

organisational members in various contexts within the organisation, rather than 

examining desired or held values and beliefs

Immediate links can be drawn between some of these concepts and the characteristics 

of the research organisation identified in the literature review For example the 

characteristic of morale referred to Hurley (1997), or the charactenstic of supervision 

referred to by Mouly and Sankaran (1998) In addition to this a detailed examination 

of the items that comprise each of the factors of the OCS show that the labeling of 

some of these factors belie their obvious conceptual relationships to many of the 

organisational characteristics identified m the literature review The exact nature of



these relationships and the level of synonymy that exists between the factors of the 

OCS and those characteristics of the research organisation identified in the literature 

review is further elaborated in chapter six ‘The development and selection of 

measurement instruments for use in the current study ’

5 4 Measurement and evaluation of effectiveness m scientific research

In order to examine any organisational variables relating to scientific effectiveness, it 

is of primary importance to have a valid measure of effectiveness The following 

section reviews the measures of research effectiveness employed m the studies 

presented m table 5 1

Argyns’ (1968) examination of the effectiveness of research and development 

orgamsations presents no objective measure of research effectiveness This work is 

essentially reflective m nature and applies general principles and theories of 

organisational functioning within the specific domain of the research organisation 

The work itself was based on the analysis of taped interviews with 250 supervisors 

working in research organisations, and it is the analysis of their opinions and 

experience on the impact of the organisational environment on the effectiveness of 

their organisation that is presented As such this offers little insight into the 

measurement of effectiveness in the research organisation

Baumgartel’s (1956) work on the relationship between leadership and organisational 

functioning similarly lacks any objective measure of effectiveness In this instance the 

primary relationships under examination are those of the link between leadership
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styles and the motivation and satisfaction of subordinates, presuming a direct link 

between motivation and performance As such this study again provides little insight 

into the possible approaches to the valid and reliable measurement of scientific 

effectiveness that might be employed m the current study

As mentioned previously, Glueck and thorp (1971) compiled an annotated 

bibliography of works examining research productivity and the effective management 

of scientific research No direct measure was described within this work, however 

several alternative measures are referred to by the many articles and books referred to 

in this study The majority of these include the use of individual or organisational 

publications counts and the use of citation counts In addition to these, esteem factors 

such as science awards are used, as well as more fiscal based evaluations that relate 

the success of an organisation m attracting research funding as a proxy for its research 

effectiveness

The systems model developed by Thamham and Wilemon (1987) followed a similar 

methodology to the work of Argyns (1968) m that the findings presented in their 

work are also primarily based on the evaluation and analysis of content from a large 

number of unstructured interviews with individuals engaged m the scientific 

endeavour Again we see no readily identifiable measure of scientific effectiveness 

used in this study Rather their model is developed from the analysis of the individual 

experience of the participants and their perception of factors that influence their 

performance and the performance of those around them While this is a valid 

methodological approach, at the stage of theory development, it provides little
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assistance in the identification of a suitable measure of effectiveness for use in the 

current study

Bland and Ruffin’s (1992) review of characteristics of the productive research 

environment summarises a large number of studies on the influence of the work 

environment on research productivity This review reflects the variety of approaches 

that have been taken m the literature to the measurement of scientific effectiveness 

The most common outcome or performance measures identified by Bland and Ruffin 

(1992) were the examination of vitas, publication counts of books and articles, peer 

esteem measures such as awards, the sizes of grants awarded to individuals and 

organisations, the identification of physical prototypes, patents and blueprints, 

reputation of the research group, and the application of research results Subjective 

measures of performance garnered from interviews and questionnaires measuring 

factors such as morale and satisfaction were also used The most commonly used 

outcome measures for performance m the literature were the number of articles 

published and the number of citations that published works received

While Bland and Ruffin’s (1992) review does not present a single, readily identifiable 

measure of research effectiveness for consideration m does highlight the variety of 

approaches that have been, and can be taken m the evaluation of research productivity 

and the measurement of scientific effectiveness It also highlights the fact that in most 

cases some aspect of publication counts and publication quality (i e citation analysis) 

are viewed as key components in the measurement of research performance



An analysis of Hurley’s (1997) work identifies a clear measure of scientific 

effectiveness In collecting data on the influence of the organisation on scientific 

discovery Hurley uses the award of the Nobel Prize as a readily identifiable symbol of 

performance in science This peer esteem measure clearly identifies scientists whose 

work has been groundbreaking in nature and whose ability as an effective researcher 

has been recognised by the scientific community While this is a useful cntenon for 

establishing that an individual is an effective scientific researcher, the attainment of a 

Nobel Prize m a science field is not an overly useful measure of effectiveness at the 

level of the organisation, and this is reflected in Hurley’s (1997) work Essentially the 

Nobel Prize was used by Hurley to aid in the selection of a number of effective 

scientists to participate in the data collection phase of his study, it was not used as an 

outcome measure of research performance, at the organisational level The nature of 

this measure of research effectiveness is useful however as it identifies the possible 

appropriateness of peer esteem factors, such as awards, as measures of effectiveness 

Such factors could be widened to include other international or national science 

awards such as the US Academy of Science awards

In the case of Mouly and Sankaran’s (1998) study a similar approach was taken to 

Hurley (1997) in that the use of information on scientific effectiveness was used to 

select research participants rather than as an objective outcome measure of scientific 

effectiveness In this case Mouly and Sankaran highlight the fact that the participants 

in their study (a research group known as Alpha) were selected for ethnographic study 

due their readily identifiable status as a dysfunctional research group That is they 

were known to be ineffective pnor to the study This evaluation of ‘ineffectiveness’ 

was based on information relating to the poor performance of the group such as not
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completing projects on time and running over budget This group essentially offer a 

polar opposite to Hurley5 s Nobel Prize winners on the contmua of scientific 

effectiveness While Mouly and Sankaran’s study offers a very useful insight into the 

organisational environment of the dysfunctional research group its usefulness in 

informing us as to the appropriate measurement of scientific effectiveness is limited to 

the identification of such factors as project completion on time and within budget 

Such factors are certainly useful measures of effectiveness but only account for a very 

narrow aspect of the potential ways m which scientific effectiveness could be 

measured

Chawla and Singh’s (1998) work offers the most useful insight into the measurement 

of scientific effectiveness m relation to the current study As mentioned previously 

Chawla and Singh’s research was conducted on a later round of the Unesco (1979) 

study, which employed a very detailed and wide ranging measure of scientific 

effectiveness

Originally 56 qualitative and quantitative measures were developed for the Unesco 

(1979) study, but following further analysis these were reduced to 10 basic 

performance measures Of these 10 measures, three of them were concerned with 

measuring the research unit’s quantitative output, while the remaining seven measured 

various qualitative aspects of performance
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1 Published written outputs represented by

number of books published in the country (4) 

number of articles published abroad (3) 

number of articles published within the country (2) 

number of published reviews and bibliographies (1)

2 Patents and prototypes represented by

number of patents abroad (4) 

number of patents withm the country (3) 

number of prototype devices, instruments, etc (2) 

number of experimental materials (1)

3 Reports and algorithms represented by

number of internal reports on original R&D work (2 5) 

number of algorithms (2 5) 

number of routine reports (1)

By combining a research units three year production of the products listed above, 

three composite output measures were constructed Given that each of the items listed 

in the three measures above are not of equal value, a weighting system was applied A 

group of investigators conducting the Unesco study acted as judges and allocated a 

predetermined number of points to each item These results were averaged and the 

items ranked in the order in which they appear above (the number beside each item 

represents the weighting which that item received)

The quantitative measures were broken down as follows



The next phase of measurement construction was the development of qualitative
*

measures of performance The composition of these qualitative measures of research 

productivity included

1 General contribution of the unit

general contribution to science and technology

2 Recognition accorded to the unit

international reputation of the unit 

demand for the units publications

3 Social effectiveness of the unit

social value of the units work 

usefulness of the units work

4 Training effectiveness of the unit

traimng effectiveness

5 Administrative effectiveness of tke unit

success in meeting schedules 

success in staying within budgets

6 R&D effectiveness of the unit

productiveness 

innovativeness 

R&D effectiveness

7 Applications effectiveness of the unit

applications of research units 

use made of development activities



For all of these factors there was at least moderate agreement among the different 

groups who rated them (1 e unit heads, staff scientists, and external evaluators) with 

regard to the relative performance of the research units Importantly, Unesco (1979) 

also reports that there was also found to be greater agreement among ratings of the 

same unit than among ratings of different units The interrelationships among the 

seven clusters were also found to be reasonably stable across different types of 

institutions, fields of science and national settings Each of the items that comprised 

the qualitative effectiveness measures were incorporated into five point Likert scales 

This effectiveness questionnaire was then administered to unit heads, staff scientists 

and external evaluators The composite rated effectiveness measures were based on a 

series of aggregations and transformations The scores of staff scientists from the 

same unit were averaged to produce a single unit level score for each unit This was 

also done for the scores of external evaluators

Answers to the individual questionnaire items were combined, again by averaging to 

produce scores on each of the seven measurements Finally the data were aggregated 

across the three types of respondents, again by averaging to produce a simple joint 

rating While it is admitted that the single questionnaire items show some level of 

imprecision, it is reported m the Unesco study that the internal validities of the 

composite qualitative measures range from 0 7 to 0 8

This complex measure of research effectiveness offers the strongest, most inclusive 

and consequently most reliable measure presented in the literature It highlights the 

complex nature of scientific productivity and the need to incorporate a wide variety of 

output measures and evaluations into a measure of scientific effectiveness
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As we can see from section 5 4 the measurement of scientific effectiveness is not a 

simple and readily identifiable task It can vary quite significantly in its nature and 

level of detail from study to study What is clear however is that in order to increase 

the validity of any measure of effectiveness it is important to incorporate as many of 

the outcomes of scientific research as possible Such outcomes can include factors 

ranging from purely quantitative publication counts and citations to more qualitatively 

subjective evaluations of observers Further attention is given to the topic of the 

measurement of scientific effectiveness in Chapter six, titled ‘The development and 

selection of measurement instruments for use in the current study’

5 5 The scientist’s motivation to perform

As we have seen from chapter three, motivation is a topic of considerable interest 

when examining organisational behaviour and this is also true in the context of the 

scientific research organisation One of the primary interests of the current study 

relates to what drives a scientist to engage in scientific research and persist in their 

work, despite the high degree of failure that is associated with much scientific 

investigation Leonard et al (1999) put forward a meta-theory of motivation through 

which it is possible to examine this Using Leonard et al’s (1999) theory it is 

theoretically possible to identify and ‘map’ the motivational profile of the scientist 

Thus enabling us to determine the degree to which scientists are motivated by 

Intrinsic processes, Instrumental, External Self-concept, Internal Self-concept and 

Goal Internalization motivation



Establishing the motivational profile of the scientist is a worthwhile pursuit in and o f 

itself However because the current study is concerned with the effectiveness of 

scientists within the research organisation, it is the goal of the current study to not 

only identify the motivational profile of research scientists, but also to identify the 

degree to which the organisation provides for, or facilitates the motivational profile of 

the scientist

Leonard et al (1999) propose that each individual has a motivational profile This 

motivational profile is characterised by the degree to which they are motivated by 

each of the five motivational sources of their theory Leonard et al also suggest that 

each individual has a dominant motivational source that serves as a primary motivator 

in determining their behaviour Let us consider for example an individual scientist 

whose primary motivational source may be the ‘intrinsic process’ motive identified by 

Leonard et al Intrinsic process motivation describes a person’s motivation to perform 

certain kinds of work or engage m certain kmds of behaviour for the sheer enjoyment 

of it Therefore our scientist will engage in scientific research because of the sheer 

sense of enjoyment of the tasks involved m such research

If the scientist in question is working in an organisation that provides them with a 

work setting from which they can extract enjoyment from the task they must perform, 

then we can say that the organisation facilitates their motivational profile We can say 

therefore that there is congruence between the ‘motivational profile’ of the individual 

and the ‘motivational provisions’ of the organisation However if the scientist is 

working in an organisation where they are constantly battling for resources, becoming 

involved m excessive administration work or working with unsatisfactory peers then



they will seek to satisfy their motivational profile elsewhere and hence not achieve 

high levels of research performance

As mentioned previously the term ‘motivation profile’ used here, refers to the 

individual scientists profile of motivational sources 1 e the sources of motivation that 

directs their behaviour These are facilitated by the ‘motivational provisions’ of the 

organisation, which refer to the degree to which the organisation can provide for the 

motivational sources of the scientists working there It is hypothesised that these 

motivational provisions are manifest m characteristics of the organisational research 

environment For example the motivational provision for the scientist’s intrinsic 

process motive may be manifest m a positive work environment, with frequent and 

open communication with peers We could then hypothesize that providing that there 

is a match between the motivational profile of the scientist and the motivational 

provisions of the organisation the scientist will be effective
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5 6 A  new model of scientific effectiveness

The models presented in the following section represent the hypothetical relationship 

between the individual scientist’s motivational profile and the organisational 

characteristics of the research organisation, and how this relationship relates to 

scientific effectiveness

The
Organisation

Organisational
Characteristics Psychologically

Such as manifested as
Communication
Decision making

Leadership
Morale

Selection procedures
etc

The direct 
influence of ‘the 

organisation’

Motivational
Provisions

Such as provision for, 
intrinsic process 
motive, instrumental 
motive, goal 
internalisation motive, 
etc

The Individual

Motivational Profile of
scientist

Describing the primary
sources of motivation,
such as intrinsic
process, instrumental,
goal internalisation, etc

The match between 
‘provisions’ and ‘sources’ 
influence

Scientific Effectiveness

Figure 5 1 Organisational-Motivational model of scientific effectiveness

The model presented m figure 5 1 provides an illustration of the relationships to be 

examined m the current study On the extreme left-hand side we have ‘The 

Organisation’ which represents the characteristics of the research organisation which 

have been shown to be related to scientific effectiveness (Andrews, 1967, Argyris, 

1968, Chawla & Singh, 1998, Hurley, 1997, Mouly & Sankaran, 1998, Pelz & 

Andrews, 1976, Thamhain & Wilemon, 1987, Unesco, 1979) The model then 

hypothesises that variation within these characteristics relates directly to the degree to



which an organisation ‘provides’ for the motivational needs of the scientists In this 

instance we can view the concept of ‘Motivational Provisions’ as the psychological 

manifestation of the influence that the research organisations characteristics have on 

the scientist (arrow A, figure 5 2a)

The concept of ‘motivational provisions’ presented here, stems primarily from the 

needs based perspectives of human motivation (Alderfer, 1972, Herzberg, 1968, 

Maslow, 1943, McClelland, 1961) This theoretical approach to motivation identifies 

the importance of the environment in facilitating or ‘providing’ for the satisfaction of 

motivational sources, and is consistent with Leonard et al’s (1999) meta-theory of 

motivation As such the model presented here suggests that the physical and 

psychological conditions of the research organisation contributes directly to the 

scientists experience of whether their motivational sources are being met or not

In addition to this relationship the model recognises the fact that ‘The Organisation’ 

influences ‘Scientific Effectiveness’ directly, and so the model also illustrates a causal 

link directly from The Organisation’ to ‘Scientific Effectiveness’ (arrow B) This is 

illustrated in figure 5 2a This proposed relationship stems directly from the 

management science perspectives of research on scientific effectiveness and the 

existing findings and propositions of researchers on the organisation of science 

(Argyns, 1968, Hurley, 1997, Mouly & Sankaran, 1998, Thamhain & Wilemon,

1987, Unesco, 1979) While not exclusively focusing on the processes of scientific 

research, much of this research highlights the bureaucratic needs of the scientific 

endeavour The scale and complexity of modem science necessitates the construction 

of bureaucracies to facilitate the action of science Scientists must be recruited,
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trained, provided with adequate resources, communicate with peers, be provided with 

direction and leadership, be allowed to meet and plan experiments, etc This element 

of the organisation represents the bureaucratic necessities of scientific research 

Essentially this role of the characteristics of the research organisation reflects what 

Taylor (1911) might refer to as the scientific management of scientific research

However to view the role of the organisation of research from a purely bureaucratic or 

technocratic perspective would be to ignore the advances in organisational 

psychology that have been made since the human relations movement and beyond 

Consequently the current model recognises the bureaucratic role of the organisation in 

facilitating scientific effectiveness (as represented by arrow B, figure 5 2a) while also 

proposing that the characteristics of the research organisation influence more abstract 

psychological dimensions of the work setting In the current study the specific 

psychological concept under examination is the scientist’s expen enee of the degree to 

which the organisation provides for their motivational needs (as represented by arrow 

A, figure 5 2a)
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Figure 5 2a Organisational-Motivational model of scientific effectiveness 
highlighting the relationship between organisational characteristics and motivational 
provisions, and organisational characteristics and scientific effectiveness

On the extreme right-hand side of the model presented here we have the motivational 

sources as identified by Leonard et al (Leonard et a l, 1999) The identification and 

measurement of these sources represents the ‘Motivational Profile’ of the scientist A 

crucial element of this model is the central interaction between the ‘motivational 

provisions’ of the research organisation and the ‘motivational profile’ of the 

individual scientist

The model hypothesises that when there is a match between the motivational sources 

of the individual, as identified by their ‘Motivational Profile’, and the ‘Motivational 

Provisions’ of the research organisation, the scientist will be effective in their research
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(arrow C) Conversely any mismatch will result in reduced levels of effectiveness 

This key relationship is illustrated in figure 5 2b

Figure 5 2b Organisational-Motivational model of scientific effectiveness 
highlighting the relationship between motivational sources and motivational 
provisions

To further clarify let us examine a hypothetical environment m which effective 

scientific research is taking place, as presented in figure 5 3 Withm this hypothetical 

environment works a research scientist whose primary motivational source is Intrinsic 

process motivation, as defined by Leonard et al (1999) When faced with alternative 

tasks, individuals dominated by intrinsic process motivation will choose the task 

which is more enjoyable and the behaviour will be sustained until the task is no longer 

enjoyable

Using a measurement instrument designed to measure the motivational concepts 

contained withm Leonard et aPs (1999) meta-theory of motivation our imaginary



scientist can be identified as being intrinsically motivated In addition to this an 

accompanying measure of the ‘motivational provisions5 of the research organisation 

also shows that intrinsic motivation is provided for by the research organisation 

Consequently there is a ‘match’ between the scientist source of motivation and the 

organisations provision for this type of motivation
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Figure 5 3 Illustration of hypothetical relationship between scientific effectiveness 
and the characteristics of the research organisation, the motivational provision of the 
research organisation for intrinsic process motivation, and the individual scientists 
level of intrinsic process motivation

Additional measures of environmental conditions within the research environment can 

also be used to identify which environmental factors relate specifically to the 

provision of the scientist motivational source In this hypothetical instance they are



‘freedom’ to choose their own research direction, positive ‘communication’ with their 

peers and colleagues, and a supportive ‘leadership’ style Figure 5 3 illustrates this 

hypothetical explanatory model of research effectiveness It explains how 

organisational characteristics such as freedom, communication, and leadership can 

influence the scientist’s experience of how the organisation provides for their 

motivational needs It also predicts how the match between a scientists motivational 

needs and the degree to which the organisation meets those needs might influence 

scientific effectiveness

Figure 5 3 represents a specific example of the more generic relationship described in 

figure 5 1 While the model presented m figure 5 1 represents an explanatory 

theoretical model of how motivational concepts and organisational characteristics 

relate to scientific effectiveness, many of its constituent elements have yet to be 

examined through the research process For example, we do not know what a likely 

motivational profile for research scientists will look like, as one has not been 

constructed before Additionally we cannot say which organisational characteristics 

will relate to which motivational provisions as, to date, these relationships have not 

been examined

Consequently while the ultimate goal of this research is to explain the hypothesised 

relationship between the organisation, motivation and scientific effectiveness, it must 

first explore and describe the unknown elements contained within the model of 

scientific effectiveness presented m figure 5 1



In order to clarify and focus the direction of the current study a number of hypotheses 

and goals must first be stated The hypotheses stated here represent specific causal 

propositions derived from the model presented in figure 5 1 that are to be empirically 

tested The goals presented here represent clear and specific research perquisites that 

must be met in order to allow for the empirical evaluation of the relevant hypotheses 

Following are the three main hypotheses in the current study, as reflected in the 

models presented m figures 5 2a and 5 2b

Hypothesis one relates to the relationship between the characteristics of the research 

environment and level of research effectiveness withm that environment This 

directional relationship suggests that the better the characteristics of the research 

environment, the more productive the research m that environment will be As 

mentioned previously this hypothesis is based on work that has examined the 

organisational charactensties that are believed to be necessary to foster and facilitate 

scientific effectiveness (Argyns, 1968, Hurley, 1997, Mouly & Sankaran, 1998, 

Thamhain & Wilemon, 1987, Unesco, 1979) These characteristics represent the 

essential bureaucracy of scientific research, the structures and processes that are 

necessary to ensure that scientific research can take place This is represented by 

arrow B in figure 5 2a

Hypothesis 1 ‘Research organisations that exhibit higher scores on measures of their 

organisational charactenstics will exhibit higher scores on measures of research 

effectiveness’
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The second hypothesis of the current study relates to the theonsed relationship
r

between the characteristics of the research environment and the motivational 

provisions of the organisation as perceived by the research scientists Figure 5 3 

presents a hypothetical illustration of the relationship between the scientists reported 

levels of the organisations provision for Intrinsic process motivation and the specific 

characteristics of the research environment (in this case freedom, leadership and 

communication) A key aspect of the current study is the identification of the 

relationship between the organisations levels of motivational provision as reported by 

the scientist, and the organisational characteristics of the research environment 

Therefore hypothesis two reflects this theoretical proposition

Hypothesis 2 ‘The measurement of organisational characteristics of the research 

environment employed in the current study will relate directly to the measures of 

scientists expenence of the organisations provision for motivational sources’

This hypothesis is illustrated by arrow A, figure 5 2a In this instance the 

characteristics of the research organisation are psychologically manifested as the 

scientist’s expenence of the degree to which the organisation provides for their 

motivational needs This hypothesis takes into account the degree to which the 

environment provides for motivational needs as proposed by the needs based 

perspectives of motivational theory (Alderfer, 1972, Herzberg, 1968, Maslow, 1943, 

McClelland, 1961)

Finally hypothesis three relates to the interaction between the scientists perceived 

provision for motivational sources by the organisation, and the actual level of



motivational sources of the scientist The model presented in Figure 5 2b theonses 

that the ‘match’ between these two concepts relates directly to the research 

effectiveness of the scientist Consequently hypothesis three reflects this theoretical 

proposition

Hypothesis 3 ‘The degree of fit between measures of the scientist’s experience of the 

motivational provisions of the research organisation and measures of the scientist’s 

motivational sources will correlate directly with measures of scientific effectiveness’

This hypothesis is represented by arrow C, figure 5 2b Essentially it describes the 

proposed relationship between the scientists’ needs (i e ‘motivational sources’) and 

the degree to which those needs are met (i e ‘motivational provisions’) This 

hypothesis is based on the underlying theoretical propositions of the meta-theory of 

motivation (Leonard et a l , 1999) Individuals will be motivated to perform tasks that 

allow them fulfil their motivational needs Consequently, provided that the activity of 

scientific research within a research organisation allows scientists to fulfil their 

motivational needs, scientists will engage m this activity and produce scientific 

outputs In essence they will be effective scientists

In addition to the three hypotheses presented above, there are a number of research 

goals that guide the current study The ability to test the hypotheses presented here 

depend on the attainment of these research goals These necessary goals can be 

categorised under the following concepts organisational characteristics, motivational 

provisions, motivational sources, and research effectiveness

102



Within the category of organisational characteristics there is a requirement for 

appropriate measurement of the organisational characteristics of the research 

environment Consequently research goal number one is

The identification and measurement of organisational characteristics of the research 

environment that are believed to have an influence on scientific research 

effectiveness ’

The concept of ‘motivational provisions’ is central to the model of research 

effectiveness presented in figure 5 2 A prerequisite for the examination of the current 

model of research effectiveness is the ability to measure the degree to which scientists 

perceive their motivational sources are being provided for, i e motivational 

provisions More specifically the motivational provisions being examined must relate 

conceptually to the Leonard et al (Leonard et a l, 1999) motivational meta-theory that 

has been integrated into the current study Consequently research goal number two is

The measurement of the degree to which scientists participating in the current study 

perceive their motivational sources are being provided for, i e their ‘motivational 

provisions”

The concept of motivation m the current study contains two dimensions, motivational 

provisions, and motivational sources While the second goal of the current study is the 

identification of the scientist’s motivational provisions, there is also an obvious need 

for the identification of the scientist’s motivational sources Using the motivational 

theory of Leonard et al (1999) it should be possible to identify a motivational profile 

for each participating scientist across the five motivational concepts contained within
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Leonard et al’s (1999) meta-theory of motivation Consequently research goal number 

three is

The measurement and construction of a motivational profile for research scientists’

The final element of the current study that requires further consideration is the 

measurement of scientific effectiveness As this is the key output of the model 

presented in figure 5 1 it is critical that appropnate measures of scientific 

effectiveness is employed m the current study Consequently research goal number 

four is

The measurement of scientific research effectiveness for all scientists participating in 

the current study’

These goals in conjunction with the research hypotheses presented previously 

represent clear guides for the structure and design of the current study What follows 

m chapter six is a description of the procedures employed in the selection and, where 

necessary, development of measurement instruments required for the 

operationalisation of key concepts contained within the model presented m figure 5 1



CHAPTER SIX

THE DEVELOPMENT AND SELECTION OF MEASUREMENT INSTRUMENTS

FOR USE IN THE CURRENT STUDY

6 1 Introduction

The hypotheses and goals presented in chapter five require the operationalisation of 

several key concepts contained within the model presented in figure 5 1 These 

concepts include the organisational environment m which scientists’ work, a scientists 

sources of motivation, a measure of the scientist’s experience of how their 

motivations are met by the work environment, and finally the concept of scientific 

effectiveness The following chapter describes the selection of measurement 

instruments used to operationalise the concepts mentioned above It also describes the 

development of new instruments where suitable pre-existing instruments could not be 

found

6.2 Measuring motivations

The meta-theory of motivation proposed by Leonard, Beauvais and Scholl (1999) 

provides a contemporary integration of classical motivational theories with recent 

research on the ‘self-concept’ As such it offers a useful insight into the role of 

motivation m influencing behaviour The main drawback of incorporating this meta

theory of motivation into the current study is the lack of existing measurement 

instruments that adequately operationalise the concepts contained within the theory



In order to utilise the meta-theory of motivation developed by Leonard, Beauvais and 

Scholl (1999) it was necessary to identify a suitable measurement instrument that 

operationalised the motivational concepts within the theory At the time when the 

current research study was conducted only one measurement instrument was in 

existence The instrument in question, the Motivational Source Inventory (MSI), was 

developed by Barbuto and Scholl (1998) The authors of the MSI generated a list of 

78 potential items for their measurement scales based on the theoretical definitions of 

the factors within Leonard et al’s meta-theory of motivation These definitions are 

presented below

Intrinsic process motivation

W h e n  f a c e d  w i t h  a l te r n a t iv e  ta s k s , i n d iv id u a ls  d o m in a te d  b y  in t r i n s ic  p r o c e s s  

m o t iv a t io n  w i l l  c h o o s e  th e  ta s k  w h ic h  is  m o r e  e n jo y a b le  a n d  th e  b e h a v io u r  w i l l  b e  

s u s ta in e d  u n t i l  th e  ta s k  is  n o  lo n g e r  e n jo y a b le

Instrumental motivation

W h e n  f a c e d  w i t h  a l te r n a t iv e  ta s k s , in d iv id u a ls  d o m in a te d  b y  in s t r u m e n ta l  m o t iv a t io n  

w i l l  e n g a g e  in  th e  ta s k  t h a t  p r o v id e s  th e  g r e a te s t  p o t e n t ia l  f o r  e x t r in s ic  r e w a r d s , a n d  '  

th e  b e h a v io u r  w i l l  be  s u s ta in e d  a s  lo n g  a s  th e  l i k e l i h o o d  o f  a t t a in in g  th o s e  r e w a r d s  

r e m a in s

External Self-concept motivation

W h e n  f a c e d  w i t h  a l te r n a t iv e  ta s k s , in d iv id u a ls  d o m in a te d  b y  e x te r n a l  s e l f - c o n c e p t  

b a s e d  m o t iv a t io n  w i l l  e n g a g e  in  ta s k s  t h a t  p r o v id e  th e m  w i t h  a f f i r m a t iv e  s o c ia l

6.2 1 The motivational source inventory (MSI)



f e e d b a c k  r e la t iv e  to  o th e rs ,  c o n c e r n in g  t h e i r  t r a i t s , c o m p e te n c ie s ,  a n d  v a lu e s  in  t h e i r  

im p o r t a n t  id e n t i t ie s  B e h a v io u r  w i l l  b e  s u s ta in e d  a s  lo n g  a s  r e la t iv e , p o s i t iv e  s o c ia l  

f e e d b a c k  is  f o r t h c o m in g

Internal Self-concept motivation

W h e n  f a c e d  w i t h  a l te r n a t iv e  ta s k s , i n d iv id u a ls  d o m in a te d  b y  in t e r n a l  s e l f  c o n c e p t  

b a s e d  m o t iv a t io n  w i l l  e n g a g e  in  ta s k s  t h a t  p r o v id e  th e m  w i t h  a f f i r m a t iv e  ta s k  f e e d b a c k  

a b o u t  t h e i r  t r a i t s , c o m p e te n c ie s  a n d  v a lu e s  in  t h e i r  im p o r t a n t  id e n t i t ie s  B e h a v io u r  

w i l l  b e  s u s ta in e d  a s  lo n g  a s  p o s i t iv e  ta s k  f e e d b a c k  is  f o r t h c o m in g

Goal Internalization motivation

W h e n  f a c e d  w i t h  a l te r n a t iv e  ta s k s , in d iv id u a ls  d o m in a te d  b y  g o a l - in t e r n a h z a t io n  

m o t iv a t io n  w i l l  c h o o s e  to  e n g a g e  in  ta s k s  t h a t  h a v e  th e  g r e a te s t  p o t e n t ia l  o f  a c h ie v in g  

th e  g r o u p s  o r  o r g a n is a t io n s  g o a ls  B e h a v io u r  w i l l  b e  s u s ta in e d  a s  lo n g  a s  p r o g r e s s  

t o w a r d s  th o s e  g o a ls  c o n t in u e s

The 78 statements, relating to the definitions above, generated by Barbuto and Scholl 

(1998) were then evaluated by experts familiar with the constructs for conformity to 

the theoretical definitions and for redundancy 74 items were retained for assessment 

The content validity of the MSI was assessed by subjecting the 74 items of the 

instrument to the examination by two independent panels of judges (N=32 and N=

37) Barbuto and Scholl (1998) then presented the judges (all students in 

organisational behaviour) with the construct definitions and asked them to classify the 

randomly ordered items into one or more sources of motivation Items that were 

assigned to the proper a  p r i o r i  category more that 60% of the time were retained
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The 60 retained items were then administered to a sample of 156 undergraduate 

students, who were asked to indicate the extent of their agreement with each statement
i

on a 7 point Likert scale These results were then factor analysed Barbuto and Scholl 

(1998) report that the vanmax-rotated component pattern for the five subscales 

showed five factors with at least six unique items per subscale A confirmatory factor 

analysis was then performed on the 30 remaining items A LISREL maximum 

likelihood confirmatory factor analysis revealed a goodness of fit of the factor 

structure to be 92 The general characteristics of the subscales as reported by Barbuto 

and Scholl (1998) are listed in table 6 2 1

Table 6 21 General characteristics of MSI subscales
SUBSCALE M SD COEFFICIENT a
Intrinsic Process 23 8 69 92
Instrumental 26 8 85 83
External Self-concept 26 9 56 85
Internal Self-concept 30 9 73 90
Goal Internalization 25 8 79 88

Despite the apparent statistical strength of the MSI as reported by Barbuto and Scholl

(1998) a cursory investigation of the face validity of the instrument suggested some 

potential difficulties In addition to this the author of the current study was concerned 

about the sample of participants that were employed by Barbuto and Scholl (1998) to 

validate the instrument, and the relation of those participants to the participants of the 

current study
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In order to alleviate any concerns about the instrument and identify any potential 

problems with the instrument in advance, it was decided that a reliability analysis 

should be earned out

6 2 2 Reliability analysis of the MSI

A hard copy of the MSI was sent to 76 research academics m the Dublin City 

University Business School, Physics Department and Biotechnology Department, via 

the internal mail system These participants were chosen to take part in the reliability 

analysis because of their similanty to the group of research scientists who would take 

part in the mam data collection phase of the current study 43 research academics 

completed and returned the questionnaire Giving a response rate of 56 58% A 

Cronbach alpha reliability analysis was conducted on each of the five factors of the 

MSI Results are presented in table 6 2 2 below

Table 6 2 2 General charactenstics of MSI subscales denved from reliability analysis
SUBSCALE M SD COEFFICIENT a
Intnnsic Process 23 4 49 4563
Instrumental 24 2 48 4924
External Self-concept 26 7 57 6876
Internal Self-concept 37 3 6177
Goal Internalization 28 6 56 7053

As can be seen from table 6 2 2 the Cronbach alpha reliabilities reported m the 

analysis were considerably weaker than those reported by Barbuto and Scholl (1998) 

which have been presented in table 6 2 1 Only one subscale, Goal Internalization, 

was above the recommended Cronbach alpha value of 0 7 for reliability of 

instruments for use m research In addition to these results the author of the current 

study also conducted a re-evaluation of raw MSI data collected by Evans (2001) The



results of this analysis also confirmed the weak scale reliabilities of the MSI These 

finding in addition to initial concerns over the face validity of the MSI suggested that 

it would not be suitable for use in the current study

Though the MSI was judged to be unsuitable for use in the current study a 

measurement instrument for the concepts contained within Leonard et aPs (1999) 

meta-theory of motivation was required Consequently further analysis was conducted 

on the MSI to facilitate the construction of a modified and revised measurement 

instrument for the motivational factors of Leonard et aPs (1999) meta-theory

The following section presents analyses and modifications for each of the individual 

subscales in Barbuto and Scholl’s (1998) MSI In order to identify the exact 

components that were contributing to the weak reliability scores of the MSI an mter- 

ltem correlation matrix, and scale if item deleted statistic were conducted for each of 

the subscales

6 3 The analysis and modification of the MSI

Following is a description of the steps taken m analysing and modifying the MSI 

This was done to facilitate the development of a more suitable measurement 

instrument, capable of operationalising the concepts contained within Leonard et aPs

(1999) meta-theory of motivation In addition to the statistical analyses conducted on 

the MSI, research was also conducted on the construction and identification of scale 

items that would be suitable for use in a new measurement instrument This new 

measurement instrument is hitherto referred to as the Measure of Motivational
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Sources beta (MMS BETA) The term ‘BETA5 is used in this context to highlight the 

fact that the MMS exists in a developmental stage It is a term commonly used in 

computer programming to denote a software programme that has not been completely 

debugged or whose mtegnty has not been confirmed The use of this term also allows 

the reader to distinguish between the instrument developed for use in the current study 

in its initial stages of development (MMS BETA) and a more finalised version 

employed in the mam data collection phase of the current study which is simply 

referred to as the MMS

Several approaches were taken in the construction and identification of new items for 

use in the MMS BETA For example, a questionnaire was sent to a meeting of senior 

work and organisational psychologists from the European Network of Work and 

Organisational Psychologists (ENWOP) in Pans The ENWOP group is a network of 

Professors of organisational psychology from European universities and research 

institutes Their understanding and interpretation of the concepts contained within the 

meta-theory of motivation was valuable due to their position as recognised experts in 

the area of organisational psychology

The ENWOP participants were asked to write in their own words what they 

understood by Leonard et al5 (1999) five descnptors of the motivational sources 

contained within the meta-theory This information was then used to examine the 

level of consistency of understanding of the concepts, and also to determine what 

words and phrases might be conceptually related to the motivational constructs This 

questionnaire and the data gathered from it are presented in appendix Al and 

appendix A2 respectively

I l l
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Additionally, several other measures of work motivation were examined to determine 

if suitable scale items or terms could be incorporated from them These measurement 

instruments included the Internal Work Motivation Scale (Cammann, Fichman, 

Jenkins, & Klesh, 1983, Mossholder, Kemery, Hams, & Armenakis, 1994), the 

Achievability of Future Goals Scale (Savickas & Jagoura, 1991), the Achievement 

Motivation Scale (Mathieu, 1991, Steers & Braunstein, 1976), the Affinity-Seeking 

Scale (McCroskey & McCroskey, 1986, Pnsbell, 1994), the Goal Commitment Scale 

(Bamck, Mount, & Strauss, 1993, Hollenbeck, Klein, O'Leary, & Wnght, 1989), the 

Job Desirability Exercise (Butler & Stahl, 1993), and the Pay Valance Scale (Fox, 

Geyer, & Donohue, 1994)

Where appropnate modifications were also made to existing Motivational Source 

Inventory items to improve their suitability These modified items where then retained 

for used in the Measure of Motivational Sources BETA

6 3 1 Analysis and modification of the intrinsic process motivation subscale

The Intrinsic process motivation subscale was designed to measure the degree to 

which an individual is motivated by a sense of enjoyment in what they do According 

to proposition six of Leonard et al (1999) meta-theory of motivation, When faced with 

alternative tasks, individuals dominated by intrinsic process motivation will choose 

the task which is more enjoyable and the behaviour will be sustained until the task is 

no longer enjoyable Presented in table 6 3 1 is a list of the scale items that make up 

the subscale of Intrinsic Process Motivation



Table 6 3  1 MSI scale items for Intrinsic process motivation (Barbuto & Scholl,
1998)_______________________ s___________________________________________
ITEM NO STATEMENT
06 I only like to do things that are fun
11 If I didn’t enjoy doing my job at work I would leave
16 I often put off work so that I can do something else that is more fun
18 If choosing between two jobs, the most important criterion is ‘which is 

more fun7’
21 When choosing jobs I usually choose the one that sounds like the most 

fun
27 The people I choose to spend my time with are the most fun to be with

As shown in table 6 2 2 The Cronbach alpha reliability of this subscale was found to 

be 0 4563, which is considerably lower than the 0 92 reported by Barbuto and Scholl 

(1998), and suggests that this particular subscale would be unsuitable for use in the 

current study A cursory examination of the ‘scale if item deleted’ statistic presented 

m table 6 3 2 indicates that the removal of items 11, and 16 would lead to a significant 

improvement in the Cronbach alpha score for this subscale Though it would still fall 

below the 0 7 minimum recommended for research purposes

Table 6 3 2 Alpha if item deleted statistic for
ITEM NO ALPHA IF ITEM DELETED
06 2789
11 5827
16 5566
18 3224
21 2278
27 3848

ntnnsic process motivation subscale

A further examination of the correlation matnx for the Intrinsic Process Motivation 

subscale clearly shows that items 11 and 16 do not correlate well with the other items 

of the subscale (see table 6 3 3 ) In fact the inter-correlation of nearly all items within



this subscale are at such a low level that it would seem the subscale as a whole was 

unsuitable and in need of significant modification
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Table 6 3 3 Correlation matnx for Intrinsic process motivation subscale
ITEM 06 11 16 18 21 27
06 1 0000
11 2296 1 0000
16 0730 - 3532 1 0000
18 2596 -2188 1586 1 0000
21 3256 -1189 3365 5982 1 0000
27 3086 2127 -2521 2436 2597 1 000

An examination of the content of the items presented in table 6 3 1 highlights some of 

the potential reasons for the weakness of the subscale For example item 11 ‘If I 

didn’t enjoy doing my job at work I would leave ’ While a person who is intrinsically 

process motivated may well consider such an act, they may not always engage in it A 

lack of alternative employment opportunities may force an individual to stay in an 

employment position they are not happy with Financial commitments and economic 

concerns could be strong mediating factors against a person leaving a job despite their 

unhappiness

Item 16, ‘I often put off work so that I can do something else that is more fun’, may 

also be ambiguous to some respondents For example, this statement suggests that 

work is not fun Yet many people get great enjoyment from their work and might 

consequently have great difficulty answering such a question An individual who 

finds nothing more enjoyable than their work would strongly disagree with the 

statement in item 16 This response would then be interpreted as a lack of intrinsic 

motivation when in fact the opposite would be true



A further potential problem with the items of the intrinsically process motivated 

subscale is the use of the word ‘fun’ in all but one of the items. It is possible that the 

word ‘fun’ used within an American context may not have the same meaning in a 

Northern European context. For example a research scientist may gain great 

enjoyment from conducting their research. Overcoming difficult problems, 

developing new and innovative research techniques, and analysing unexpected results 

may all contribute to a thoroughly enjoyable experience for the researcher. However 

the use of the word ‘fun’ in this context, may bring with it connotations of 

carelessness and frivolity that may seem inappropriate in the research laboratory. 

Consequently ‘enjoyable’ may be a more suitable word than ‘fun’. In fact it is 

‘enjoyable’ that is used by Leonard et al (2000) in their proposition to describe an 

individual who is motivated by intrinsic processes.

Presented in table 6.3.4 are the revised items for inclusion in the MMS BETA 

subscale of Intrinsic process motivation. As mentioned previously these items were 

developed from modifications to existing MSI items, analysis of information gathered 

from the ENWOP group, and analysis of scale items from other motivation measures.

Table 6.3 .4 Items for Intrinsic process motivation subscale of the MMS BETA.
MMS1 It is important that the work I do gives me a sense of enjoyment.
MMS2 If choosing between two jobs, the most important criterion is ‘which would 

be more enjoyable?’
MMS3 I would rate ‘enjoyment’ very highly among reasons why someone should 

do a job.
MMS4 I would rather enjoy life than worry about the consequences of my 

behaviour.
MMS5 If a job were not enjoyable then I’d rather not do it.
MMS6 If something is not enjoyable then it is not worth doing.
MMS7 I think being able to enjoy your work is more important than anything else.
MMS8 I would only do a job if I found it enjoyable.



The Instrumental motivation subscale was designed to measure the degree to which an 

individual is motivated by the potential for extrinsic rewards According to 

proposition seven of Leonard et al (1999) meta-theory of motivation, When faced 

with alternative tasks, individuals dominated by instrumental motivation will engage 

in the task that provides the greatest potential for extrinsic rewards, and the behaviour 

will be sustained as long as the likelihood of attaining those rewards remains 

Presented m table 6 3 5 is a list of the scale items that make up the subscale of 

Instrumental motivation

116

6 3 2 Analysis and modification of the Instrumental motivation subscale

Table 6 3 5 MSI scale items for Instrumental motivation (Barbuto & Scholl, 1998)
ITEM NO STATEMENT
01 People should always keep their eyes and ears open for better job 

opportunities
07 Job requirements dictate how much effort I exert during work
12 A day’s work for a day’s pay
17 I would work harder if I knew that my effort would lead to higher pay
22 When choosing jobs I usually choose the one that pays the most
30 At work, my favourite day of the week is ‘payday’

As shown in table 6 2 2 The Cronbach alpha reliability of this subscale was found to 

be 0 4924, which is considerably lower than the 0 83 reported by Barbuto and Scholl 

(1998), and suggests that this particular subscale would be unsuitable for use in the 

current study A cursory examination of the ‘scale if item deleted5 statistic presented 

m table 6 3 6 does not provide any clear indication of particularly poor items, though 

the removal of items one and seven would increase the reliability of the subscale 

somewhat



I i
¡4

Table 6 3 6 Alpha if item deleted statistic for Instrumental motivation subscale
ITEM NO ALPHA IF ITEM DELETED
01 5500
07 5432
12 4384
17 4204
22 3619
30 3014

A further examination of the correlation matrix for the Instrumental Motivation 

subscale highlights the clear statistical weaknesses of this subscale (see table 6 3 7) 

In fact the inter-correlation of nearly all items within this subscale are at such a low 

level that it would appear that the items of this scale are predominantly unrelated

Table 6 3 7 Correlation matrix for Instrumental motivation subscale
ITEM 01 07 12 17 22 30
01 1 0000
07 -2752 1 0000
12 0033 3133 1 0000
17 0624 -1239 1671 1 0000
22 1005 0442 0599 4071 1 0000
30 0874 1916 1331 3331 5028 1 000

An examination of the content of the items of this subscale presented in table 6 3 5 

highlight some of the potential weakness of the subscale For example in item one the 

concept of extrinsic motivation seems unclear Perhaps if the phrase ‘better job 

opportunities’ was more specific it may be more relevant A ‘better job opportunity’ 

does not directly imply a better-paid job Depending on the individuals perception it 

may mean a job that gives them more stability or greater flexibility, is more enjoyable 

or gives them more free time The relationship between better job opportunities and 

greater financial reward and promotional prospects is by no means implicit
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Similarly, the relationship between extrinsic motivation and item seven of this scale is 

unclear There may be a vicarious link between extrinsic reward, job requirements and 

motivation, but based on the statistical analysis, this item does not seem to be related 

to the concept of extrinsic reward

Again in item 12 we are presented with another ambiguous statement Responses to a 

statement such as ‘A day’s work for a day’s pay’ would seem to be related more to 

concepts of social justice or employment equality than to the concept of extrinsic 

motivation

As a consequence of these weaknesses the current MSI subscale for Instrumental 

motivation was deemed to be unsuitable for use in the current study An alternative 

subscale for measuring the concept of Instrumental motivation was constructed as part 

of the MMS BETA The items of this subscale were developed with reference to the 

information gathered from the ENWOP group referred to previously, and following 

reference to alternative motivational measurement instruments referred to in section 

6 3 Where possible, the original MSI items were retained The items that make up the 

subscale of Instrumental motivation for the MMS BETA are presented in table 6 3 8
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Table 6 3 8 Items for Instrumental motivation subscale of the MMS BETA
MMS9 People should always be on the lookout for better-paid jobs
MMS 10 If choosing betweenjobs the most important criterion is ‘which one pays 

the most’7
MMS 11 I would only work harder if I knew my effort would lead to greater 

financial reward
MMS 12 The best aspects of any job are the financial rewards and associated 

financial benefits
MMS 13 I only work for the financial reward that it provides me
MMS 14 I would readily leave any job if I were offered an alternative that pays 

more
MMS 15 The day I look forward to most m my job is ‘pay-day’
MMS 16 I really only work for the money

6 6 3 Analysis and modification of the External Self-concept motivation subscale

The External Self-concept motivation subscale was designed to measure the degree to 

which an individual is motivated by tasks that provide them with affirmative social 

feedback relative to others, concerning their traits, competencies, and values in their 

important identities According to proposition eight of Leonard et al’s (1999) meta

theory of motivation, When faced with alternative tasks, individuals dominated by 

external self-concept based motivation will engage m tasks that provide them with 

affirmative social feedback relative to others, concerning their traits, competencies, 

and values in their important identities Behaviour will be sustained as long as 

relative, positive social feedback is forthcoming Presented m table 6 3 9 is a list of 

the scale items that make up the subscale of External Self-concept Motivation

As shown in table 6 2 2 the Cronbach alpha reliability of this subscale was found to be 

0 6876, which is considerably lower than the 0 85 reported by Barbuto and Scholl 

(1998)
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Table 6 3 9 MSI scale items for External Self-concept motivation (Barbuto & Scholl, 
1998)_________________________________________________________________
ITEM NO STATEMENT
03 It is important to me that others approve of my behaviour
08 I often make decisions based on what others will think
19 I work harder on a project if public recognition is attached to it
23 If choosing jobs I want one that allows me to be recogmsed for 

successes
25 Those people who make the most friends have lived the fullest lives
29 I give my best effort when I know that it will be seen by the most 

influential people in an organisation

Although the reliability of this scale was found to be lower than originally reported by 

the developers it is only marginally lower than the Cronbach alpha score of 0 7 which 

is generally agreed as an acceptable level of reliability for scales used for research 

purposes However to ensure its suitability, further analysis of the subscale was 

conducted to determine if improvements could be made A cursory examination of the 

‘scale if item deleted’ statistic presented m table 6 3 10 indicates that the removal of 

item 25 would significantly increase the reliability of the subscale It also indicates 

that item 23 may be contributing to the poor reliability of the instrument

Table 6 3 10 Alpha if item deleted statistic for External Self-concept motivation 
subscale
ITEM NO ALPHA IF ITEM DELETED
03 3120
08 6076
19 6199
23 6989
25 7567
29 5246

A further examination of the correlation matnx for the External Self-concept 

Motivation subscale highlights the poor relationship between item 25 and the other



items of the scale and also the weak relationship between item 23 and the remaining 

items of the subscale (see table 6 3 11)

Table 6 311 Correlation matrix for External Self-concept motivation subscale
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ITEM 03 08 19 23 25 29
03 1 0000
08 6094 1 0000
19 2826 4681 1 0000
23 0987 -1107 2496 1 0000
25 0177 -0974 0215 2766 1 0000
29 5490 6333 5221 2127 1889 1 000

In order to understand and explain the potential causes of the weaknesses in the 

External Self-concept subscale the content of items of the subscale were examined As 

we can see from table 6 3 9 item 25, (Those people who make the most friends have 

lived the fullest lives’), looks somewhat out of place among the other statements 

relating to external self-concept In this instance the relationship between quantity of 

friendships and the need for affirmative social feedback is not obvious or indeed 

strong Certainly being motivated by external self-concept processes may affect the 

nature of friendships or indeed the types of friends an individual may choose but its 

relation to the quantity of friendships is dubious

As mentioned previously some doubt was expressed over the suitability of item 23 (‘If 

choosing jobs I want one that allows me to be recogmsed for successes’) The idea of 

receiving recognition for achievements is strongly related to the external self-concept 

Such recognition relates strongly to affirmative social feedback However, it is 

possible that respondents interpreted this statement as relating to attention seeking
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rather than simply recognition, which may have influenced their scoring of the item 

The item may therefore be suitable for use with some modification

In addition to this it was also felt that item three ‘It is important to me that others 

approve of my behaviour5 should be modified to concentrate more specifically on 

‘work behaviour’ This would strengthen the focus of the instrument on the 

organisational setting

As we have seen several of the items of the subscale for External Self-concept 

motivation correlate well and require no modification However due to overall 

weakness of the scale and its poor reliability coefficient some modifications and 

additions were made in an attempt to provide improvement A modified subscale for 

measunng the External Self-concept motivation was constructed as part of the MMS 

BETA The items of this subscale were developed with reference to the information 

gathered from the ENWOP group and several alternative motivational measurement 

instruments referred to previously Where prudent the original MSI items were 

retained The items that make up the subscale of Instrumental motivation for the 

MMS BETA are presented in table 6 3 12
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Table 6 3 12 Items for External Self-concept motivation subscale of the MMS BETA
MMS 17 It is important to me that my colleagues should approve of my work 

behaviour
MMS 18 The recognition of ones colleagues is the most important reward for a job 

well done
MMS 19 I work harder on a project if public recognition is attached to it
MMS20 People should work hard for the respect and admiration of their peers
MMS21 I often make decisions based on what others will think
MMS22 I work harder when I know others are evaluating my work
MMS23 I give my best effort when I know that it will be seen by the most 

influential people in an organisation
MMS24 When I have done a good job it is important to me that my contribution is 

recognised by others

6 3 4 Analysis and modification of the Internal Self-concept motivation subscale

The Internal Self-concept motivation subscale was designed to measure the degree to 

which an individual is motivated by affirmative task feedback about their traits, 

competencies and values in their important identities According to proposition mne 

of Leonard et al (1999) meta-theory of motivation, When faced with alternative tasks, 

individuals dominated by internal self concept based motivation will engage in tasks 

that provide them with affirmative task feedback about their traits, competencies and 

values m their important identities Behaviour will be sustained as long as positive 

task feedback is forthcoming Presented in table 6 3 13 is a list of the scale items that 

make up the subscale of Internal Self-concept motivation

As shown m table 6 2 2 The Cronbach alpha reliability of this subscale was found to 

be 0 6177, which is considerably lower than the 0 9 reported by Barbuto and Scholl

(1998)
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Table 6 3 13 MSI scale items for Internal Self-concept motivation (Barbuto & Scholl, 
1998)_______________________ j_________________________________________
ITEM NO STATEMENT
02 I need to know that my skills and values are impacting organisation’s 

success
04 Decisions I make will reflect high standards that I’ve set for myself
09 It is important that I work for a company that allows me to use my 

skills and talents
13 I try to make sure that my decisions are consistent with my personal 

standards of behaviour
15 I like to do things which give me a sense of personal achievement
28 I consider myself a self-motivated person

As a result of this disparity and low Cronbach alpha score it was decided that the 

subscale for Internal Self-concept motivation would require some modification if it 

was to be used in the current study In order to identify specific items that may have 

contributed to the poor alpha score of the scale an examination of the alpha if item 

deleted statistic was undertaken for the subscale (see table 6 3 14)

Table 6 314 Alpha if item deleted statistic for Internal Self-concept motivation 
subscale
ITEM NO ALPHA IF ITEM DELETED
02 6642
04 5615
09 5559
13 5211
15 5717
28 5688

As can be seen from table 6 3 14 the only item, which, if deleted, improves the 

reliability of the scale, is item 02 ‘I need to know that my skills and values are 

impacting organisation’s success’ A further examination of the correlation matrix for 

the Internal Self-concept motivation subscale was undertaken to determine other
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potential weaknesses that may have contributed to the subscales poor reliability (See 

table 6 3 15)

Table 6 3 15 Correlation matrix for Internal Self-concept motivation subscale
ITEM 02 04 09 13 15 28
02 1 0000
04 0300 1 0000
09 2937 2404 1 0000
13 2243 4968 2296 1 0000
15 1941 1348 4421 2095 1 0000
28 0211 3441 2476 3811 3061 1 000

As can be seen from table 6 3 15 item 02 correlates quite poorly with the other items 

in the scale However the removal of this item alone does not sufficiently improve the 

reliability of the subscale In addition to the weakness of item 02 within the subscale 

we can also see weak inter-correlation’s between other items For example items 04 

and 15 are poorly correlated, as well as items 15 and 13

Based on the statistical analysis of the reliability study for the MSI it became clear 

that significant modification of the instrument would be required pnor to its use in the 

current study A modified subscale for measuring the Internal Self-concept motivation 

was constructed as part of the MMS BETA The items of this subscale were 

developed with reference to the information gathered from the ENWOP group and 

alternative motivational measurement instruments referred to previously Where 

possible the original MSI items were retained The items that make up the subscale of 

Instrumental motivation for the MMS BETA are presented in table 6 3 16



126

Table 6 3 16 Items for Internal Self-concept motivation subscale of the MMS BETA

MMS25
It is important that I work in a job that allows me to use my skills and 
talents

MMS26 When choosing between jobs the most important criterion is ‘which will 
provide me with a greater sense of personal achievement59

MMS27 I consider myself a self-motivated person
MMS28 It is important that I work in a job that allows me to realise my potential
MMS29 Decisions I make reflect the high standards that I set for myself
MMS30 I get great personal satisfaction from doing a job well
MMS31 I try to make sure that my decisions are consistent with my personal beliefs 

and standards of behaviour
MMS32 I like to do work that challenges me and gives me a sense of personal 

achievement

6 3 5 Analysis and modification of the goal internalization motivation subscale

The Goal Internalization motivation subscale was designed to measure the degree to 

which an individual is motivated by tasks that have the greatest potential of achieving 

the groups or organisations goals According to proposition ten of Leonard et al’s

(1999) meta-theory of motivation, When faced with alternative tasks, individuals 

dominated by goal-intemahzation motivation will choose to engage in tasks that have 

the greatest potential of achieving the groups or organisations goals Behaviour will 

be sustained as long as progress towards those goals continues Presented m table 

6 3 17 is a list of the scale items that make up the MSI subscale of Goal 

Internalization Motivation

As shown in table 6 2 2 The Cronbach alpha reliability of this subscale was found to 

be 0 7053, which is somewhat lower than the 0 88 reported by Barbuto and Scholl 

(1998)



127

Table 6 3 17 MSI Scale Items for Goal Internalization Motivation
ITEM NO STATEMENT
05 I would not work for a company if I didn’t agree with its mission
10 I have to believe in a cause before I will work hard at achieving its 

ends
14 Unless I believe in a cause, I will not work hard
20 When choosing an organisation to work for, I look for one that supports 

my beliefs and values
24 An organisation’s mission needs to be m agreement with my values for 

me to work hard
26 If an organisation is accomplishing missions that I agree with, it 

doesn’t matter whether I was responsible for its success

Although the Cronbach alpha reported here is at an acceptable level the disparity 

between this score and the original scale reliability reported by Barbuto and Scholl 

(1998) suggested that an examination of the items of the scale may be beneficial to 

determine if any improvements could be made In order to identify specific items, 

which may have contributed to the lower alpha score of the scale an examination of 

the alpha if item deleted statistic, was undertaken for the subscale (see table 6 3 18)

Table 6 318 Alpha if item deleted statistic for Goal Internalization motivation 
subscale
ITEM NO ALPHA IF ITEM DELETED
05 6637
10 6517
14 6396
20 7029
24 5985
26 7171

As can be seen from table 6 3 18 the only item, which, if deleted, improves the 

reliability of the scale, is item 26 ‘If an organisation is accomplishing missions that I 

agree with, it doesn’t matter whether I was responsible for its success’ A further 

examination of the correlation matrix for the Goal Internalization motivation subscale



was undertaken to determine other potential weaknesses that may be have contnbuted 

to the subscales reduced reliability (see table 6 3 19)

Table 6 3 19 Correlation matrix for Goal Internalization motivation subscale
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ITEM 05 10 14 20 24 26
05 1 0000
10 1461 1 0000
14 3408 2404 1 0000
20 4813 0924 0473 1 0000
24 3111 5860 4989 2493 1 0000
26 2392 1059 1089 1961 2418 1 000

Of all the items m the subscale item 26 correlates quite poorly with the other items in 

the scale However the removal of this item alone does not sufficiently improve the 

reliability of the subscale In addition to the weakness of item 26 within the subscale 

we can also see weak mter-correlations between other items For example items five 

and ten are poorly correlated, as are items ten and 20 and ten and 26 as well as items 

14 and 20

Based on the statistical analysis of the reliability study for the MSI it was decided that 

some modification of the instrument would be required prior to its use in the current 

study A modified subscale for measuring the concept of Goal Internalization 

motivation was constructed as part of the MMS BETA The items of this subscale 

were developed with reference to the information gathered from the ENWOP group 

and several alternative motivational measurement instruments referred to previously 

Where prudent the original MSI items were retained The items that make up the 

subscale of Instrumental motivation for the MMS BETA are presented m table 6 3 20
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Table 6 3 20 Items for Goal Internalization motivation subscale of the MMS BETA

MMS33
I would find it very difficult to work for an organisation if I didn’t agree 
with its missions and goals

MMS34 I have to believe m a cause before I will work hard at achieving its ends
MMS35 Unless I believe in a cause, I will not work hard for it

MMS36 When choosing an organisation to work for, I look for one that supports my 
beliefs and values

MMS37 An organisation’s mission needs to be in agreement with my values for me 
to work hard

MMS38 I would work harder on a project if I believed m its mission and goals
MMS39 It is important to me that the goals of the organisation I work for are 

congruent with my personal goals
MMS40 I am unconcerned with personal recognition once the goals of the group I 

work with are achieved

6 4 The Measure of Motivational Sources and Measure of Motivational 

Provisions

As mentioned at the beginning of this chapter several instruments were required to 

operationalise and measure the concepts contained within the theory of research 

effectiveness developed during this study Two separate and conceptually distinct 

motivational measures were required The first instrument was needed to measure the 

profile of motivational sources of participants, i e to identify what motivates 

scientists in their work The development of this instrument (The Measure of 

Motivational Sources BETA) has been described m the previous section

The other motivational measure required for the current study relates to scientists 

experience of how the motivational concepts of Leonard et al’s (1999) meta-theory 

are provided for by their work environment While the MMS BETA asks scientists to 

reflect on their personal beliefs and behaviours m relation to the various motivational



concepts of the meta-theory, the Measure of Motivational Provisions (MMP) requires 

scientists to reflect and report on their concrete experience of their work environment 

In recognition of the initial stage of development of the measurement instrument 

discussed in this section the term ‘beta’ will again be used in the naming of the 

instrument

The Measure of Motivational Provisions Beta (MMP BETA) is essentially a measure 

of the degree to which the work setting provides participants with the conditions 

necessary for the satisfaction of the motivational sources contamed within Leonard et 

al’s (1999) meta-theory of motivation

Therefore m order to construct the necessary measure, close attention was paid to the 

original statements of the MMS BETA Where possible, concrete statements linked 

directly to MMS BETA statements, but also relating to the specific nature of the 

scientists work environment were constructed In some instances it was not possible to 

construct a MMP BETA statement that related directly to an MMS BETA statement 

In these instances alternative MMP BETA statements were constructed which 

reflected the motivational concept in question and related that concept to an aspect of 

the concrete work environment

The 40 original items of the MMS BETA and the newly developed items of the MMP 

BETA are presented in the following tables Original MMS BETA items are presented 

m these tables to illustrate how the newly developed MMP BETA items relate to the 

motivational constructs of Leonard et al’s (1999) meta-theory of motivation

130
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Table 6 4 1 Items for Intrinsic process motivation subscale of the MMS BETA and
MMP BETA

MMS1
It is important that the work I 
do gives me a sense of 
enjoyment

MMP1 The work I do m my current 
job gives me a sense of 
enjoyment

MMS2 If choosing between two jobs, 
the most important criterion is 
‘which would be more 
enjoyable7’

MMP2 I do this job because I enjoy 
the work

MMS3 I would rate ‘enjoyment’ very 
highly among reasons why 
someone should do a job

MMP3 I get a sense of enjoyment 
from the activities I engage 
in, m this job

MMS4 I would rather enjoy life than 
worry about the consequences 
of my behaviour

MMP4 I find the work I do m this 
organisation enjoyable

MMS5 If a job were not enjoyable 
then I’d rather not do it

MMP5 I enjoy the work I do here

MMS6 If something is not enjoyable 
then it is not worth doing

MMP6 The work I do here is 
enjoyable

MMS7 I think being able to enjoy 
your work is more important 
than anything else

MMP7 The job I do here allows me 
to enjoy my work

MMS 8 I would only do a job if I 
found it enjoyable

MMP8 I find the work I do here 
enjoyable

An examination of the content of MMP items m table 6 4 1 highlights the nature of 

their relationship to the concrete experience of the individual in their work 

environment Rather than addressing the conceptual significance of the type of 

motivation to the respondent, as done with MMS items, the MMP items relate to the 

actual experience of the respondents
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Table 6 4 2 Items for Instrumental motivation subscale of the MMS BETA and MMP
BETA ^
MMS9 People should always be 

on the lookout for better- 
paid jobs

MMP9 This salary I receive here is 
comparable to other jobs of 
this type

MMS 10 If choosing between jobs 
the most important 
criterion is ‘which one 
pays the most’7

MMP 10 This job pays well for the 
work I do

MMS 11 I would only work harder 
if I knew my effort would 
lead to greater financial 
reward

MMP 11 This job rewards people 
fairly for the work that they 
do

MMS 12 The best aspects of any 
job are the financial 
rewards and associated 
financial benefits

MMP 12 I am satisfied with the 
financial rewards of this 
position

MMS 13 I only work for the 
financial reward that it 
provides me

MMP13 This job provides me with 
adequate financial reward

MMS 14 I would readily leave any 
job if I were offered an 
alternative that pays more

MMP 14 I am satisfied with my salary 
and am not currently looking 
for abetter paid job

MMS 15 The day I look forward to 
most in my job is ‘pay- 
day’ i

MMP 15 The salary I receive is a fair 
reflection of the work I do

MMS16 I really only work for the 
money

MMP 16 The salary I receive m this 
job is sufficient to meet my 
needs

Again in table 6 4 2 we see the difference between the degrees of importance that a 

respondent might place on the scale items relating to the source of motivation of the 

MMS BETA, and how they might respond to MMP BETA items that address the 

actual reality of their employment situation
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Table 6 4 3 Items for External Self-concept motivation subscale of the MMS BETA
and MMP BETA , ^
MMS 17 It is important to me that my 

colleagues should approve 
of my work behaviour

MMP 17 I feel my colleagues 
approve of my work 
behaviour

MMS 18 The recognition of ones 
colleagues is the most 
important reward for a job 
well done

MMP 18 My colleagues recogmse 
when I have done a good 
job

MMS 19 I work harder on a project if 
public recognition is 
attached to it

MMP 19 This job allows me to be 
recognised for my 
contribution to a project

MMS20 People should work hard for 
the respect and admiration 
of their peers

MMP20 I believe I have the respect 
and admiration of my 
peers

MMS21 I often make decisions 
based on what others will 
think

MMP21 I believe my work 
colleagues think highly of 
me

MMS22 I work harder when I know 
others are evaluating my 
work

MMP22 The hard work I do here is 
recognised by my work 
colleagues

MMS23 I give my best effort when I 
know that it will be seen by 
the most influential people 
in an organisation

MMP23 I know my best efforts are 
recognised by my work 
colleagues

MMS24 When I have done a good 
job it is important to me that 
my contribution is 
recognised by others

MMP24 I feel I am recognised for 
contributions I make to 
this organisation

In table 6 4 3 we see how the personal nature of the motivational source of External 

Self-concept is linked with the actual experience or provision of this motivation
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Table 6 4 4 Items for Internal Self-concept motivation subscale of the MMS BETA
and MMP BETA
MMS25 It is important that I work m a 

job that allows me to use my 
skills and talents

MMP25 This job allows me to use my 
skills and talents

MMS26 When choosing between jobs 
the most important criterion is 
‘which will provide me with a 
greater sense of personal 
achievement’7

MMP26 This job gives me a great 
sense of personal 
achievement

MMS27 I consider myself a self- 
motivated person

MMP27 This job allows me the 
autonomy to work towards 
personal achievements

MMS28 It is important that I work in a 
job that allows me to realise 
my potential

MMP28 This job allows me the 
freedom to realise my 
potential

MMS29 Decisions I make reflect the 
high standards that I set for 
myself

MMP29 This organisation allows me 
to maintain my own high 
standards at work

MMS30 I get great personal 
satisfaction from doing a job 
well

MMP30 The work I do here gives me 
a sense of personal 
satisfaction

MMS31 I try to make sure that my 
decisions are consistent with 
my personal beliefs and 
standards of behaviour

MMP31 This job allows me to make 
decisions based on my own 
standards and values

MMS32 I like to do work that 
challenges me and gives me a 
sense of personal 
achievement

MMP32 I find this job challenging and 
personally satisfying

Again table 6 4 4 highlights the parallel nature of the scales of the MMS BETA and 

MMP BETA, linking the scientist’s responses to motivational sources with their 

expenence of how that motivational source is provided for by their work environment



Table 6 4 5 Items for Goal Internalization motivation subscale of the MMS BETA
and MMP BETA
MMS33 I would find it very difficult to 

work for a company if I didn’t 
agree with its missions and 
goals

MM
P33

I agree with the goals and 
missions of this organisation

MMS34 I have to believe in a cause 
before I will work hard at 
achieving its ends

MM
P34

I believe in the goals of this 
organisation

MMS35 Unless I believe in a cause, I 
will not work hard for it

MM
P35

I believe in what this 
organisation is trying to achieve

MMS36 When choosing an 
organisation to work for, I 
look for one that supports my 
beliefs and values

MM
P36

I feel this organisation supports 
my values and beliefs

MMS37 An organisation’s mission 
needs to be in agreement with 
my values for me to work 
hard

MM
P37

The values of this organisation 
are m line with my personal 
values

MMS38 I would work harder on a 
project if I believed in its 
mission and goals

MM
P38

I believe in the mission and goals 
of this organisation and work 
hard to help realise them

MMS39 It is important to me that the 
goals of the organisation I 
work for are congruent with 
my personal goals

MM
P39

The goals of this organisation are 
reflected in my personal goals

MMS40 I am unconcerned with 
personal recognition once the 
goals of the group I work with 
are achieved

MM
P40

This job allows me to work 
towards the goals of this 
organisation

As evident from the MMP BETA items presented in the previous tables, the MMP 

BETA relates to specific circumstances of the work environment It is primarily a 

measure a respondent’s experience of their external work conditions, as opposed to 

the MMS BETA, which measures respondent’s internal motivational sources

Following the development of scale items for the MMP BETA, two measurement 

instruments existed Each instrument contained eight statements relating to each of the 

five subscales of motivation identified m Leonard et al’s (1999) meta-theory of



motivation At this stage a pilot study of both instruments was conducted to determine 

the scale reliabilities of the scales of the MMS BETA and MMP BETA This was 

conducted to ensure the scale reliability of each of the measures and also to determine 

if the total number of items in each scale could be reduced The initial reasoning 

behind the construction of eight items in each subscale was to allow for the later 

removal of potentially weak items, while still being able to maintain a reasonable 

number of items m each of the scale

An examination of the scale items of the MMS BETA and MMP BETA, presented 

previously, shows an element of repetition and possible redundancy in some of the 

items It was felt that this might lead to some frustration among respondents 

Consequently the pilot study of the MMS BETA and MMP BETA was also used to 

aid in ‘trimming’ the instruments down to a size that potential respondents would be
j

more likely to complete, while retaimng the integrity of the instruments

6 5 Evaluation and refinement of the measure of Measure of Motivational 
Sources Beta

The list of items, which compnse the MMS BETA, were taken from the MMS BETA 

subscale items presented m tables 6 3 4, 6 3 8, 6 3 12, 6 3 16, and 6 3 20 As evident 

from these tables each item was allocated a number from 1 to 40 A random ordenng 

of these items was then conducted using a random number generator The final listing 

of these items is presented in table 6 5 1

136
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Table 6.5.1 Scale Items for the Measure of Motivational Sources BETA (MMS 
BETA)____________________________ __________
ITEM NO. SCALE ITEMS
MMS3 I would rate ‘enjoyment’ very highly among reasons why someone should do a job.
MMS19 I work harder on a project if public recognition is attached to it.
MMS31 I try to make sure that my decisions are consistent with my personal beliefs and 

standards of behaviour.
MMS21 I often make decisions based on what others will think.
MMS26 When choosing between jobs the most important criterion is ‘which will provide me 

with a greater sense of personal achievement’?
MMS36 When choosing an organisation to work for, I look for one that supports my beliefs 

and values.
MMS5 If a job were not enjoyable then I’d rather not do it.
MMS11 I would only work harder if I knew my effort would lead to greater financial reward.
MMS29 Decisions I make reflect the high standards that I set for myself
MMS2 If choosing between two jobs, the most important criterion is ‘which would be more 

enjoyable?’
MMS8 I would only do a job if I found it enjoyable.
MMS 17 It is important to me that my colleagues should approve of my work behaviour.
MM S3 3 I would find it very difficult to work for an organisation if I didn’t agree with its 

missions and goals.
MMS22 I work harder when I know others are evaluating my work.
MMS30 I get great personal satisfaction from doing a job well.
MMS 12 The best aspects of any job are the financial rewards and associated financial benefits.
MMS 18 The recognition of ones colleagues is the most important reward for a job well done.
MMS6 If something is not enjoyable then it is not worth doing.
MMS32 I like to do work that challenges me and gives me a sense of personal achievement.
MMS34 I have to believe in a cause before I will work hard at achieving its ends.
MMS 10 If choosing between jobs the most important criterion is ‘which one pays the most’?
MMS27 I consider myself a self-motivated person.
MMS23 I give my best effort when I know that it will be seen by the most influential people in 

an organisation.
MMS7 I think being able to enjoy your work is more important than anything else.
MMS1 It is important that the work I do gives me a sense of enjoyment.
MMS25 It is important that I work in a job that allows me to use my skills and talents.
MMS16 I really only work for the money.
MMS14 I would readily leave any job if I were offered an alternative that pays more.
MMS35 Unless I believe in a cause, I will not work hard for it.

MMS38 I would work harder on a project if I believed in its mission and goals
MMS9 People should always be on the lookout for better-paid jobs.
MMS4 I would rather enjoy life than worry about the consequences of my behaviour.
MMS40 I am unconcerned with personal recognition once the goals of the group I work with 

are achieved.
MMS13 I only work for the financial reward that it provides me.
MMS24 When I have done a good job it is important to me that my contribution is recognised 

by others.
MMS37 An organisation’s mission needs to be in agreement with my values for me to work 

hard.
MMS39 It is important to me that the goals of the organisation I work for are congruent with 

my personal goals.
MMS20 People should work hard for the respect and admiration of their peers.
MMS28 It is important that I work in a job that allows me to realise my potential.
MMS 15 The day I look forward to most in my job is ‘pay-day’.
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These statements were then presented as a measurement instrument A 7 point Likert- 

type scale was positioned beside each statement The Likert-type scale represented 

responses from Strongly Disagree, to Disagree, Weakly Disagree, Undecided, Weakly 

Agree, Agree, and finally Strongly Agree

The MMS BETA (appendix B2) together with a copy of the MMP BETA and a letter 

of introduction (Appendix Bl) was sent via internal mail to 72 academics and 

researchers in the DCU Business School 60 completed instruments were returned 

Giving a response rate of 83 33% A reliability analysis of the items in each scale was 

then conducted Results are presented in the following tables

Table 6 5 2 Reliability analysis of MMS BETA Intrinsic process motivation subscale
Scale Mean 
if Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
Multiple
Correlation

Alpha if
Item
Deleted

MMS1 25 30 7833 52 8167 5249 3849 7584
MMS2 10 31 8667 42 6260 7299 6717 7121
MMS3 1 30 4667 57 0667 3351 1833 7807
MMS4 32 33 8000 53 9254 2776 2234 7912
MMS5 7 31 3333 48 2599 4254 3671 7722
MMS6 18 33 6500 48 8415 5289 4598 7520
MMS7 24 31 6167 48 1387 5091 4023 7550
MMS 8 11 32 5667 43 5718 6141 5762 7350

The Cronbach alpha reliability analysis for this scale yielded an alpha of 7826, which 

suggests that there is an acceptable level of reliability for this scale of the MMS 

BETA However as mentioned previously, one of the primary purposes of the 

reliability analysis conducted on the eight original items of the Intrinsic process 

motivation subscale was to identify the possibility of reducing the number of items to
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remove unnecessary repetition and redundancy among items m each subscale 

Consequently an examination o f the items o f this subscale o f the M M S B E T A  (table 

6 5 3) was undertaken

Table 6 5 3 Original Items for Intrinsic Process M otivation Subscale o f the M M S
B ET A

MMS1 It is important that the work I do gives me a sense o f enjoyment
M M S2 If  choosing between two jobs, the most important criterion is ‘which 

would be more enjoyable7 ’
M M S3 I would rate ‘enjoyment’ very highly among reasons why someone 

should do a job
M M S4 I would rather enjoy life than worry about the consequences o f my 

behaviour
M M S 5 If  ajob were not enjoyable then I ’ d rather not do it
M M S6 If  something is not enjoyable then it is not worth doing
M M S7 I think being able to enjoy your work is more important than anything 

else
M M S8 I would only do a job if  I found it enjoyable

A s a result o f the pilot study and the desire to design a measure that was both reliable 

and compact it was decided that two items from each o f the five subscales could be 

removed without significantly reducing the reliability o f the scales o f the instrument 

In the case o f the Intrinsic process motivation subscale, it was decided that items four 

and five could be removed W hile this did not offer any real mcrease to the statistical 

reliability o f the scale, it did serve to reduce the degree o f repetition o f statements 

within the scale This left the remaining six items o f the scale with a Cronbach alpha 

reliability o f 7843

Follow ing the removal o f these items the remaimng items were relabelled from one to 

six for inclusion in the final version o f the M M S These items represent the final set of 

items that constitute the modified version o f the M M S used in the mam data 

collection phase o f the study Consequently the term ‘beta’ is no longer used m the



title o f the instrument The final version o f this instrument is sim ply referred to as the 

Measure o f Motivational Sources (M M S)

Table 6 5 4 Final item set for M M S Intrinsic process motivation subscale

M M S1 It is important that the work I  do gives me a sense o f enjoyment
M M S2 If  choosing between two jobs, the most important criterion is ‘which 

would be more enjoyable7’
M M S3 I would rate ‘ enjoyment’ very highly among reasons why someone 

should do a job
M M S4 If  something is not enjoyable then it is not worth doing
M M S5 I think being able to enjoy your work is more important than anything 

else
M M S6 I would only do a job if  I  found it enjoyable

The results o f the scale reliability analysis for M M S B E T A  Instrumental motivation 

subscale are presented in table 6 5 5 These results suggest a reliable scale with good 

inter-item correlations The Cronbach alpha reliability analysis for this scale yielded 

an alpha o f 8746

Table 6 5 5 R eliability analysis o f M M S B E T A  Instrumental motivation subscale
Scale 
Mean if  
Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M S9 31 18 0500 49 0314 6069 4660 8621
M M S 10 21 18 5500 49 4042 5892 4938 8640
M M S11 8 18 6167 47 2912 5750 4392 8686
M M S 12 16 18 3000 47 9424 7084 5959 8512
M M S 13 34 19 1667 50 6158 6907 6589 8553
M M S 14 28 19 0167 48 7963 7183 6517 8510
M M S 15 40 19 1833 48 2201 5824 4289 8660
M M S 16 27 19 5000 51 2712 6920 6972 8562

However as mentioned previously, one o f the prim ary goals o f the reliability analysis 

was to examine the possibility o f reducing the size o f the instrument while 

maintaining its reliability Given the positive reliability o f the items in this scale,



which are presented in table 6 5 6 It was decided that two items could be removed 

without compromising the integrity o f the scale

Table 6 5,6 Original items for Instrumental motivation subscale o f the M M S B E T A

M M S9 People should always be on the lookout for better-paid jobs
M M S 10 If  choosing between jobs the most important cntenon is ‘which one 

pays the most’ 7
M M S 11 I would only work harder i f  I knew my effort would lead to greater 

financial reward
M M S 12 The best aspects o f any job are the financial rewards and associated 

financial benefits
M M S 13 I only work for the financial reward that it provides me
M M S 14 I would readily leave any job if  I  were offered an alternative that 

pays more
M M S15 The day I  look forward to most in  my job is ‘pay-day’

[ M M S 16 I really only work for the money

A s there were no obviously weak items w ithin the scale the decision on which items 

to delete was made prim arily on the basis o f the desire to reduce the level o f repetition 

among statements in the scale This rational led to items 11 and 15 o f the Instrumental 

subscale being removed, leaving the final six items below These items were then 

relabelled from seven to 12 for inclusion m the finalised version o f the M M S The 

remaining six items o f the scale yielded a Cronbach alpha reliability o f 8580

Table 6 5 7 Final Item Set for M M S Instrumental M otivation Subscale
M M S7 People should always be on the lookout for better-paid jobs
M M S8 If  choosing between jobs the most important criterion is ‘which one 

pays the most’ 7
M M S9 The best aspects o f any job are the financial rewards and associated 

financial benefits
M M S 10 I only work for the financial reward that it provides me
M M S 11 I  would readily leave any job if  I were offered an alternative that 

pays more
M M S 12 I really only work for the money



The results o f the scale reliability analysis for M M S B E T A  External Self-concept 

motivation subscale are presented in table 6 5 8 These results suggest a reliable scale 

with good inter-item correlations The Cronbach alpha reliability analysis for this 

scale yielded an alpha o f 8041

Table 6 5 8 R eliability analysis o f M M S B E T A  External Self-concept motivation 
subscale

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M S 17 12 30 4833 53 1014 5006 3560 7845
M M S 18 17 30 5333 56 6938 3880 3010 8000
M M S 19 2 29 8500 52 2653 5273 3975 7805
M M S20 38 30 4333 56 4531 4341 2620 7935
M MS21 4 31 2667 49 3175 6330 4809 7629
M M S22 14 30 2833 51 9353 5247 3884 7810
M M S23 23 31 1000 51 2441 5786 4182 7723
M M S24 35 29 8833 55 2573 5451 3236 7798

Again, given the positive reliability o f the items m this scale, which are presented m

table 6 5 9 It was decided that two o f these items could be removed without 

compromising the integrity o f the scale

Table 6 5 9 Original items for External Self-concept motivation subscale o f the M M S
B E T A
M M S 17 It is important to me that my colleagues should approve o f my work 

behaviour
M M S 18 The recognition o f ones colleagues is the most important reward for 

a job w ell done
M M S 19 I work harder on a project if  public recogmtion is attached to it
M M S20 People should work hard for the respect and admiration o f their 

peers
M M S21 I often make decisions based on what others w ill think
M M S22 I work harder when I know others are evaluating my work
M M S23 I give my best effort when I know that it w ill be seen by the most 

influential people in an organisation
M M S24 When I have done a good job it is important to me that my 

contribution is recognised by others



Follow ing an examination o f the items o f the scale, it was decided that Items 18 and 

20 o f the external self-concept subscale could be removed, leaving the final six items 

below These items were then relabelled from 13 to 18, and are presented m table 

6 5 10 The remaimng 6 items o f the scale yielded a Cronbach alpha reliability of 

7975

Table 6.5 10 Final item set for M M S External Self-concept motivation subscale

M M S 13 It is important to me that my colleagues should approve o f my work 
behaviour

M M S 14 I work harder on a project if  public recognition is attached to it
M M S 15 I often make decisions based on what others w ill think
M M S 16 I work harder when I know others are evaluating my work
M M S 17 I give my best effort when I know that it w ill be seen by the most 

influential people in an organisation
M M S 18 When I have done a good job it is important to me that my 

contribution is recognised by others

The results o f the scale reliability analysis for M M S B E T A  Internal Self-concept 

motivation subscale are presented m table 6 5 11 These results suggest a moderately 

reliable scale with some weaknesses The Cronbach alpha reliability analysis for this 

scale yielded an alpha o f 6957, fractionally lower than the recommended alpha score 

o f 7 for research instruments
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Table 6.5.11 Reliability analysis of MMS BETA Internal Self-concept motivation
subscale

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M S25 26 42 8833 15 3929 4143 3468 6705
M M S26 5 44 1500 12 0280 2679 1851 7481
M M S27 22 43 2000 13 3153 3816 2576 6695
M M S28 39 42 9667 14 5073 5176 4587 6497
M M S29 9 43 3167 12 3218 6245 4822 6067
M M S30 15 42 6500 15 5873 4211 3928 6724
M M S31 3 43 0500 15 0992 2902 2958 6858
M M S32 19 43 0000 13 8644 5842 4589 6333

An analysis o f the alpha if  item deleted statistics shows that the removal o f item 26 

would increase the scale reliability to an acceptable level A  re-examination o f the 

items presented m table 6 5 12 also led to the removal o f item 27

Table 6 5 12 Original items for Internal Self-concept motivation subscale o f the M M S
B E T A

M M S25 It is important that I work m a job that allows me to use my skills and 
talents

M M S26 When choosing between jobs the most important criterion is ‘which w ill 
provide me with a greater sense o f personal achievement’ 9

M M S27 I consider m yself a self-motivated person
M M S28 It is important that I work in a job that allows me to realise my potential
M M S29 Decisions I make reflect the high standards that I set for m yself
M M S30 I get great personal satisfaction from doing a job w ell
M M S31 I try to make sure that my decisions are consistent with my personal 

beliefs and standards o f behaviour
M M S32 I like to do work that challenges me and gives me a sense o f personal 

achievement

Follow ing the removal o f items 26 and 27 o f the M M S B E T A  external self-concept 

subscale the remaining six  items were then relabelled from 19 to 24
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Table 6 5 13 Final item set for MMS Internal Self-concept subscale
M M S 19 It is important that I work in a job that allows me to use my skills and 

talents
M M S20 It is important that I work m a job that allows me to realise my potential
M M S21 Decisions I  make reflect the high standards that I set for m yself
M M S22 I get great personal satisfaction from doing a job w ell
M M S23 I try to make sure that my decisions are consistent with my personal 

beliefs and standards o f behaviour
M M S24 I like to do work that challenges me and gives me a sense o f personal 

achievement

The Cronbach alpha for the remaimng six items to be included in the M M S was found 

to be a more acceptable 7537

The results o f the scale reliability analysis for M M S B E T A  Goal Internalization 

motivation subscale are presented in table 6 5 14 These results suggest a moderately 

reliable scale with reasonable inter-item correlations The Cronbach alpha reliability 

analysis for this scale yielded an alpha o f 7369

Table 6 5.14 R eliability analysis o f M M S B E T A  Goal Internalization motivation 
subscale

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M S33 13 32 9167 33 1963 5534 4401 6882
M M S34 20 33 4667 31 8463 5391 4993 6872
M M S35 29 34 2333 29 2328 6024 6437 6699
M M S36 6 32 8333 38 1073 2141 2960 7461
M M S37 36 33 8167 31 9489 5807 6378 6800
M M S38 30 32 7667 32 8938 5726 4634 6844
M M S39 37 33 3500 34 5364 5086 5973 6986
M M S40 33 34 6000 39 7017 0189 1920 7980

An analysis o f the alpha if  item deleted statistics shows that the removal o f item 40 

would significantly increase the scale reliability to a more acceptable level A  re

examination o f the content o f the items presented in table 6 5 15 also led to the



removal o f item 34 This item was removed to reduce the level o f repetition among 

item statements m this scale

Table 6 5 1 5  O riginal items for Goal Internalization motivation subscale o f the M M S
B E T A

M M S33 I would find it very difficult to work for a company if  I  didn’t agree with 
its missions and goals

M M S34 I have to believe m a cause before I w ill work hard at achieving its ends
M M S35 Unless I believe m a cause, I w ill not work hard for it
M M S36 When choosing an organisation to work for, I  look for one that supports 

my beliefs and values
M M S37 An organisation’ s m ission needs to be in  agreement with my values for 

me to work hard
M M S38 I would work harder on a project if  I  believed in its m ission and goals
M M S39 It is important to me that the goals o f the organisation I work for are 

congruent with my personal goals
M M S40 I am unconcerned with personal recognition once the goals o f the group I 

work with are achieved

Follow ing the removal o f items 34 and 40 a Cronbach alpha scale reliability statistics 

was computed for the remaining six items This yielded a Cronbach alpha o f 7768 

The 6 items were then relabelled from 25 to 30, to be included in the final version of 

the M M S These items are presented in table 6 5 16

Table 6 5 16 Final item set for M M S Goals Internalization motivation subscale

M M S25 I  would find it very difficult to work for a company if  I  didn’t agree with 
its m issions and goals

M M S26 Unless I believe in a cause, I w ill not work hard for it

M M S27 When choosing an organisation to work for, I look for one that supports 
my beliefs and values

MM S28 A n organisation’ s m ission needs to be in agreement with my values for 
me to work hard

M M S29 I would work harder on a project if  I  believed m its m ission and goals
M M S30 It is important to me that the goals o f the organisation I work for are 

congruent with my personal goals



The complete set o f finalised items o f the M M S is presented in table 6.5.17. These 

items were randomised, using a random number generator. The statements were then 

presented as a measurement instrument. A  7 point Likert-type scale was positioned 

beside each statement. The Likert-type scale represented responses from Strongly 

Disagree, to Disagree, W eakly Disagree, Undecided, W eakly Agree, Agree, and 

finally Strongly Agree. The finalised version o f the M M S, used in the main data 

collection phase of the study, is presented in appendix B3.
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Table 6.5.17 Final item set for the M M S
MMS1 It is important that the work 1 do gives me a sense of enjoyment.
MMS2 If choosing between two jobs, the most important criterion is ‘which would be more 

enjoyable?’
MMS3 I often engage in activities just for the sense of enjoyment I get from them.
MMS4 If something is not enjoyable then it is not worth doing.
MMS5 I think being able to enjoy your work is more important than anything else.
MMS6 I would only do a job if I found it enjoyable.
MMS7 People should always be on the lookout for better-paid jobs.
MMS8 If choosing between jobs the most important criterion is ‘which one pays the most’?
MMS9 The best aspects of any job are the financial rewards and associated financial benefits.
MMS 10 I only work for the financial reward that it provides me.
MMS 11 I would readily leave any job if I were offered an alternative that pays more.
MMS12 I really only work for the money.
MMS13 It is important to me that my colleagues should approve of my work behaviour.
MMS14 I work harder on a project if public recognition is attached to it.
MMS 15 I often make decisions based on what others will think.
MMS 16 I work harder when I know others are evaluating my work.
MMS 17 I give my best effort when 1 know that it will be seen by the most influential people in an 

organisation.
MMS18 When I have done a good job it is important to me that my contribution is recognised by 

others.
MMS 19 It is important that I work in a job that allows me to use my skills and talents.
MMS20 It is important that I work in a job that allows me to realise my potential.
MMS21 Decisions I make reflect the high standards that I set for myself.
MMS22 I get great personal satisfaction from doing a job well.
MMS23 I try to make sure that my decisions are consistent with my personal beliefs and standards 

of behaviour.
MMS24 I like to do work that challenges me and gives me a sense of personal achievement.
MMS25 I would find it very difficult to work for a company if I didn’t agree with its missions and 

goals.
MMS26 ' Unless I believe in a cause, I will not work hard for it.

MMS27 When choosing an organisation to work for, I look for one that supports my beliefs and 
values.

MMS28 An organisation’s mission needs to be in agreement with my values for me to work hard.
MMS29 I would work harder on a project if I believed in its mission and goals.
MMS30 It is important to me that the goals of the organisation I work for are congruent with my 

personal goals.
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Following the revision o f the M M S B E T A  to yield the final version o f the M M S used 

in the main data collection phase o f the current study, a sim ilar exercise was 

conducted on the M M P Beta The lists o f items, which comprise the M M P B ETA , 

were taken from the M M P B E T A  subscale items presented m tables 6 4 1 ,6 4 2 ,

6 4 3 ,6 4 4 , and 6 4 5 A s evident from these tables each item was allocated a number 

from one to 40 A  random ordering o f these items was then conducted using a random 

number generator These statements were then presented as a measurement instrument 

(see appendix C l)  A  7 point Likert-type scale was positioned beside each statement 

The Likert-type scale represented responses from Strongly Disagree, to Disagree, 

W eakly Disagree, Undecided, W eakly Agree, Agree, and finally Strongly Agree

This instrument together with a copy o f the M M S B E T A  (discussed previously) and a 

letter o f mtroduction (see Appendix B l)  was sent via internal mail to 72 academics 

and researchers in the D C U  Business School 60 completed instruments were 

returned G iving a response rate o f 83 33%  A  reliability analysis o f the items in each 

scale was then conducted Results o f which are presented in the follow ing tables

As a result o f the pilot study and the desire to design a measure that was both reliable 

and compact it was decided that two items from each o f the five subscales could be 

removed without significantly reducing the reliability o f the instruments In  addition 

to this, retaining six items in each o f the five subscales allows for easy comparison 

between total scores o f subscales on the M M S and M M P

6 6 Evaluation and refinement of the Measure of Motivational Provisions Beta
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Table 6 61  Original items for Intrinsic process motivational provisions subscale of
the M M P B ET A

MMP1 The work I do in my current job gives me a sense o f enjoyment
M M P2 I do this job because I enjoy the work
MM P3 I get a sense o f enjoyment from the activities I engage m, in this job
MM P4 I find the work I do in this organisation enjoyable
MMP5 I enjoy the work I  do here
M M P6 The work I do here is enjoyable
M M P 71 The job I do here allows me to enjoy my work
M M P8 I find the work I do here enjoyable

The reliability analysis o f this subscale o f the M M P B E T A  confirmed the reliability o f 

the items o f this subscale The Cronbach alpha coefficient for the subscale was found 

to be 9352

Table 6.6 2 Reliability analysis o f M M P B E T A  Intrinsic process motivational
provisions su )scale

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

MMP1 3 41 9500 19 0653 8123 7141 9237
M M P2 4 42 1000 18 9390 6858 5813 9364
M M P3 36 42 0500 18 9636 7704 6418 9274
M M P4 22 42 0833 20 3828 8246 7345 9246
M M P5 39 42 0000 19 2881 8370 7460 9219
M M P6 10 42 1333 20 2531 8345 7365 9238
M M P7 14 42 1000 19 8881 7604 6384 9275
M MP8 18 42 0500 20 3534 7552 6473 J 9282

Considenng the high reliability scores for all items o f the scale it was felt that 

reducing the number o f the items o f the scale would not compromise the reliability o f 

the scale Items six and eight o f the Intrinsic subscale were removed, to reduce the 

occurrence o f conceptual repetition in the items The final items o f the Intrinsic 

subscale are presented in table 6 6 3 These items were then relabelled from one to six



for inclusion in the final M M P The Cronbach alpha coefficient for the remaining six 

items was found to be 9145
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Table 6 6 3 Final item set for M M P Intrinsic process motivational provisions subscale

MMP1 The work I  do in my current job gives me a sense o f enjoyment
I do this job because I enjoy the work___________________________
I get a sense o f enjoyment from the activities I engage m, in this job 
I find the work I do m this organisation enjoyable________________

M M P2
M M P3
M M P4
M M P5 I  enjoy the work I  do here
M M P6 The job I do here allows me to enjoy my work

The reliability analysis o f the Instrumental motivational provision subscale o f the 

M M P B E T A  confirmed the reliability o f the items o f this subscale The results o f this 

analysis are presented in table 6 6 5 The Cronbach alpha coefficient for the subscale 

was found to be 9315 The original items o f the M M P B E T A  for this subscale are 

presented in table 6 6 4

Table 6 6 4 Original items for Instrumental motivational provisions Subscale o f the 
M M P B E T A

M M P9 This salary I receive here is comparable to other jobs o f this type
M M P 10 This job pays w ell for the work I do
M M P 11 This job rewards people fairly for the w ork that they do
M M P 12 I am satisfied with the financial rewards o f this position
M M P 13 This job provides me with adequate financial reward
M M P 14 I am satisfied with my salary and am not currently looking for a 

better paid job
M M P 15 The salary I receive is a fair reflection o f the work I do
M M P 16 The salary I  receive in this job is sufficient to meet my needs

In order to reduce the degree o f repetition and possible redundancy o f items in this 

subscale, the original items o f the M M P B E T A , presented m table 6 6 4, were re

examined This examination led to the removal o f items 11 and 14
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Table 6 6 5 Reliability analysis of MMP BETA Instrumental motivational provisions
subscale * •>,

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

MM P9 15 32 8167 102 8980 4932 4763 9414
M M P10 7 33 4333 90 6904 8570 7929 9151
M M P 11 40 33 5000 103 1695 5327 3420 9379
M M P12 23 33 3500 90 2314 9255 8871 9103
M M P 13 13 32 9500 92 2517 8378 8101 9168
M M P 14 26 32 8833 93 7658 7515 6289 9234
M M P15 31 33 4167 88 6879 9218 8799 9099
M M P16 21 33 1833 92 6268 7892 7100 9205

The remaining items were then relabelled from seven to 12 for inclusion in the final 

version o f the M M P, and are presented in table 6 6 6 A  reliability analysis o f the 

remaining six items yielded a Cronbach alpha coefficient o f 9330

Table 6 6 6 Final item set for M M P Instrumental motivational provisions subscale

M M P7 This salary I receive here is comparable to other jobs o f this type
MMP8 This job pays w ell for the work I  do
M M P9 I am satisfied with the financial rewards o f this position
M M P 10 This job provides me with adequate financial reward
M M P 11 The salary I receive is a fair reflection o f the work I do
M M P 12 The salary I receive m this job is sufficient to meet my needs

A  reliability analysis o f the M M P B E T A  items o f the External Self-concept presented 

in table 6 6 7 yielded positive results The figures presented in table 6 6 8 highlight 

the strong reliability o f the subscale The Cronbach alpha coefficient for the External 

Self-concept subscale o f the M M P B E T A  was found to be 8975
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Table 6 6 7 Original items for External Self concept motivational provisions subscale
oftheMMPBETA ,
M M P 17 I feel my colleagues approve o f my work behaviour
M M P18 M y colleagues recognise when I have done a good job
M M P 19 This job allows me to be recognised for my contribution to a project
M M P20 I believe I have the respect and admiration o f my peers
MMP21 I believe my work colleagues think highly o f me
M M P22 The hard work I do here is recognised by my work colleagues
M M P23 I know my best efforts are recogmsed by my work colleagues
M M P24 I feel I am recognised for contributions I make to this organisation

Considering the strength o f this scale, it was felt that items 21 and 23 o f the external 

self-concept subscale could be removed, to reduce the level o f conceptual repetition 

among statements without compromising the integrity o f the subscale

Table 6 6 8 R eliability analysis o f M M P B E T A  External Self-concept motivational 
provisions subscale_________________________________________________________

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M P17 38 34 2333 41 8090 5992 5930 8918
M M P18 30 34 7000 34 9593 8675 8146 8648
M M P 19 17 34 7333 37 4531 7550 7010 8772
M M P20 9 34 2333 44 6904 4792 5262 9007
M M P21 32 34 3167 44 0845 4927 5409 8997
M M P22 16 34 6500 36 6720 8252 7751 8701
M M P23 5 34 9500 37 1669 6672 6475 8877
M M P24 6 35 1500 36 5025 7643 6816 8763

The six remaining items, presented m table 6 6 9, were than relabelled from 13 to 18 

These items were retained for inclusion the final version o f the M M P The Cronbach 

alpha reliability for the six remaining items o f this subscale was found to be 8884
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Table 6 6 9 Final Item Set for MMP External Self-concept motivational provisions
subscale
M M P 13 I  feel my colleagues approve o f my work behaviour
M M P 14 M y colleagues recognise when I have done a good job
M M P 15 This job allows me to be recognised for my contribution to a project
M M P 16 I believe I have the respect and admiration o f my peers
M M P 17 The hard work I do here is recognised by my work colleagues
M M P18 I feel I am recognised for contributions I make to this organisation

The items o f the Internal Self-concept subscale o f the M M P B E T A , presented in table 

6 6 10, were also subjected to a reliability analysis The results o f this analysis are 

presented m table 6 6 11

Table 6 6 10 Original items for Internal Self-concept motivational provisions subscale
o f the MM]P Beta

M M P25 This job allows me to use my skills and talents
MMP26 This job gives me a great sense o f personal achievement
M M P27 This job allows me the autonomy to work towards personal 

achievements
MMP28 This job allows me the freedom to realise my potential
M MP29 This orgamsation allows me to maintain my own high standards at work
M M P30 The work I do here gives me a sense o f personal satisfaction
M M P31 This job allows me to make decisions based on my own standards and 

values
M M P32 I find this job challenging and personally satisfying

The Cronbach alpha for this subscale was found to be 8680 This confirmed the 

statistical reliability o f the subscale and also showed that items o f the subscale could 

be removed without compromising the reliability o f the subscale

Follow ing an examination of the items presented in table 6 6 10, items 27 and 31 of 

the external self-concept subscale were removed As mentioned previously this was 

done to reduce the degree o f repetition and redundancy o f items within the M M P 

B E T A
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Table 6 6 11 Reliability analysis of MMP BETA Internal Self-concept motivational
provisions subscale______________________________________________________

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M P25 28 41 2833 22 4099 7267 6667 8432
M M P26 35 41 3500 20 6720 8247 7413 8290
M M P27 25 41 2500 22 5975 6130 7007 8529
M M P28 20 41 5833 20 1116 6969 6107 8436
M M P29 19 41 6167 23 3251 3454 4705 8886
M M P30 12 41 1167 21 5963 8170 7881 8334
M M P31 34 41 4833 24 4234 3918 2609 8741
M M P32 2 41 1833 21 4743 6956 7236 8434

The remaining six items o f the subscale were then relabelled from 19 to 24 for their 

inclusion in the final version o f the M M P (see table 6 6 12) The Cronbach alpha 

coefficient o f the six remaining items o f this subscale o f the M M P was found to be 

8621

Table 6 6 12 Final Item Set for M M P Internal Self-concept motivational provisions 
subscale

M M P 19 This job allows me to use my skills and talents
M M P20 This job gives me a great sense o f personal achievement
M M P21 This job allows me the freedom to realise my potential
M M P22 This orgamsation allows me to maintain my own high standards at work
M M P23 The work I do here gives me a sense o f personal satisfaction
M M P24 I find this job challenging and personally satisfying

{
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The eight original items o f the M M P B E T A  scale for goal internalization motivation 

(see table 6.6.13) were also subjected to a reliability analysis.

Table 6.6.13 Original items for Goal Internalization motivational provision subscale
o f the M M P Beta.

M M P33 I agree with the goals and missions o f this organisation.
M M P34 I believe in the goals o f this organisation
M M P35 I believe in what this organisation is trying to achieve.
M M P36 I feel this organisation supports my values and beliefs.
M M P37 The values o f this organisation are in line with my personal values.
M M P38 I believe in the mission and goals o f this organisation and work hard to 

help realise them.
M M P39 The goals o f this organisation are reflected in iny personal goals.
M M P40 This job allows me to work towards the goals o f this organisation.

The results o f this analysis, presented in table 6.6.14, highlight the high degree o f 

inter-item correlation between the items o f this scale. The Cronbach alpha for the 

eight items o f the scale was found to be .9480. In  order to reduce the degree of 

repetition contained within the item statements, it was decided that two items could be 

removed without compromising the integrity o f the scale. This decision led to the 

removal o f items 34 and 40 o f the goal internalization subscale.

Table 6.6.14 R eliability analysis o f M M P B ET A  Goal Internalization motivational 
provision subscale. _

Scale Mean 
if  Item 
Deleted

Scale
Variance if
Item
Deleted

Corrected 
Item total 
Correlation

Squared
M ultiple
Correlation

Alpha if
Item
Deleted

M M P 33.11 35.4333 44.9616 .7413 .5940 .9453
M M P34.29 35.4833 42.2879 .9123 .8769 .9343
M M P35.24 35.5333 40.9989 .8849 .8573 .9358
M M P36.27 35.8333 42.5480 .8547 .7845 .9379
M M P37.33 35.6333 42.2362 .9042 .8506 .9347
M M P38.37 35.7000 42.7220 .9107 .8707 .9347
M M P39.8 36.0333 42.2701 .7315 .6346 .9478

MMP40.1 35.2500 47.3771 .5651 .4118 .9554



The remaining six items, presented in table 6 6 15 were then relabelled from 25 to 30

s

for inclusion in the final version o f the M M P An analysis o f the Cronbach alpha for 

the final six items yielded a highly respectable score o f 9431

Table 6 6 15 Final Item Set for M M P Goal Internalization M otivational Provisions 
Subscale 1

M M P25 I agree with the goals and m issions o f this organisation
M MP26 I  believe m what this organisation is trying to achieve
M M P27 I feel this organisation supports my values and beliefs
MM P28 The values o f this organisation are in  line with my personal values
MMP29 I believe m the m ission and goals o f this organisation and work hard to 

help realise them
M M P30 The goals o f this organisation are reflected m my personal goals

A  complete list o f items included in the final version o f the M M P is presented in table 

6 6 16 This list represents the final items presented to participants during the mam 

data collection phase o f the current study The order o f the items was randomised and 

a 7 point Likert-type scale was positioned beside each statement The Likert-type 

scale represented responses from Strongly Disagree, to Disagree, W eakly Disagree, 

Undecided, W eakly Agree, Agree, and finally Strongly Agree This final version of 

the M M P is presented in Appendix C2
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Table 6 616 Final Item Set for the MMP
MMP1 The work I do in my current job gives me a sense of enjoyment
MMP2 1 do this job because 1 enjoy the work
MMP3 I get a sense of enjoyment from the activities I engage in, in this job
MMP4 1 find the work I do in this organisation enjoyable
MMP5 I enjoy the work I do here
MMP6 The job I do here allows me to enjoy my work
MMP7 This salary I receive here is comparable to other jobs of this type
MMP8 This job pays well for the work I do
MMP9 I am satisfied with the financial rewards of this position
MMP 10 This job provides me with adequate financial reward
MMP11 The salary 1 receive is a fair reflection of the work I do
MMP12 The salary I receive in this job is sufficient to meet my needs
MMP 13 I feel my colleagues approve of my work behaviour
MMP 14 My colleagues recognise when I have done a good job
MMP 15 This job allows me to be recognised for my contribution to a project
MMP16 I believe I have the respect and admiration of my peers
MMP17 The hard work I do here is recognised by my work colleagues
MMP 18 J feel I am recognised for contributions I make to this organisation
MMP 19 This job allows me to use my skills and talents
MMP20 This job gives me a great sense of personal achievement
MMP21 This job allows me the freedom to realise my potential
MMP22 This organisation allows me to maintain my own high standards at work
MMP23 The work I do here gives me a sense of personal satisfaction
MMP24 I find this job challenging and personally satisfying
MMP25 I agree with the goals and missions of this organisation
MMP26 I believe m what this organisation is trying to achieve
MMP27 I feel this organisation supports my values and beliefs
MMP28 The values of this organisation are in line with my personal values
MMP29 I believe m the mission and goals of this organisation and work hard to help realise them
MMP30 The goals of this organisation are reflected in my personal goals

6 7 The identification and development of the measures of scientific effectiveness

The prim ary output or dependent variable in the current study is that o f scientific 

effectiveness Consequently a measure o f scientific effectiveness was required for use 

with the sample o f scientists participating in the current study The measurement and 

evaluation o f scientific effectiveness is a complex and sensitive area How we define 

effectiveness, evaluate quality over quantity, and quantify the potential value of 

scientific outputs all add to the complexity o f this issue Essentially the measurement 

o f scientific productivity is a measurement o f knowledge generation However
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knowledge generation cannot be measured directly, rather it is assessed indirectly by 

examining research outputs such as books, journal articles, reviews, patents, 

prototypes, etc The complexity o f such a task is illustrated by the detailed 

measurement o f scientific productivity employed by the Unesco study (Unesco,

1979), which in itially identified 56 potential measures o f what they termed research 

productivity

W ithin the academic domain common research performance measures include 

publication counts, citation indexing, the more complex bibliom etric mapping (Van 

Raan, 1996) and multi-objective measurement (Nagpaul &  Santanu, 2003) In 

addition to these approaches many individual countries employ government-initiated 

performance based measures to inform funding decisions New Zealand’ s 

Performance Based Research Fund (P B R F) and the U K ’ s Research Assessment 

Exercise (R A E ) are examples o f such measures

Prior to a final decision being made on the selection o f a measure o f scientific 

effectiveness for use m the current study, an analysis o f the requirements o f the 

measure was conducted The needs o f the current study required a measure o f 

research performance that (a) was non-contentious to the participants taking part in 

the study, (b) easy to admimster and score, (c) would not be resource intensive, (d) 

would allow  for comparison o f performance levels across scientific disciplines and (e) 

would have verifiable reliability

An evaluation o f existing performance measures such as the bibliom etric mapping, 

publication counts, and citation indexing found them to be unsuitable for use, as none 

o f these measures met the requirements o f the study listed above Consequently an
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alternative measure o f research performance evaluation was required This need for an 

alternative measure o f research effectiveness led to the development o f the Self- 

evaluation o f Research Profile and Performance (SERPP)

6 71 SERPP measurement construction

The first stage o f measurement construction involved the interviewing o f research 

scientists to determine their perception o f how research productivity and performance 

could be assessed, meeting the needs o f the study outlined above

A  senes o f unstructured interviews were scheduled with several research active 

scientists (N = 7) in an Irish  U niversity The scientists themselves were from various 

disciplinary backgrounds (2 physicists, 2 chemists, 1 mathematician, and 2 

biotechnologists) The interviews were held in an informal setting, with the general 

theme o f the interview being ‘the measurement o f research effectiveness’ In some 

cases interviewees were contacted on more than one occasion to discuss advances and 

variations to the measurement instrument developed

A n analysis o f notes taken during the interviews yielded two consistent findings 

Firstly it was generally reported by the scientists that no existing measure o f research 

performance was viewed as universally satisfactory or acceptable Secondly, given the 

continuing evaluation o f a scientists research outputs that takes place throughout their 

career, at organisational, national and international levels, individual scientists believe 

they have a reasonably accurate perception o f their ‘place’ w ithin the scientific 

community This perception o f their ‘place’ reflects their research
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performance/productivity, the recognition they have received for their work from 

peers, and their success in attaining funding for their research

This first finding confirmed the need for the development o f a new measure o f 

research performance W hile the second finding suggested that this new measure 

could be a self-evaluation measure

Several possible structures and formats were presented to the participating scientists 

The results o f feedback and comments from the interviewees led to the instrument 

presented in  appendix D, known as the ‘ Self-evaluation o f Research Profile and 

Performance’ (SERPP) The instrument is based on the premise that in the process o f 

a scientific career a research scientist constructs a research profile, which is a function 

o f the quality and quantity o f their work, and how it is received in the scientific 

community During the process o f évaluation that occur within the scientific 

community the scientists gam a clear understanding o f how their profile reflects on 

them as a researcher and their ‘place’ within the larger scientific community

The basic structure of the SERPP contains three sections, each with a Likert type 5- 

point scale The three sections relate to the respondents institutional profile, national 

profile, and international profile The institutional profile relates to the respondents 

view  o f where their ‘place’ is withm the research hierarchy o f their institution 

The national profile relates to the respondents sense o f ‘place’ at a national level, 

w hile the international profile relates to the scientists view  o f their ‘place’ withm their 

research domain at an international level



A s the scientific community is essentially an international community, it is this
r

international level that was o f prim ary significance, as this more clearly allows for the 

comparison o f scientists across disciplines For example, we might imagine a situation 

whereby an average researcher working in a very narrow or novel field o f research 

may quite reasonably assess themselves very highly on an institutional and national 

level o f performance, sim ply due to the scarcity o f other researchers in their field at 

the institutional and national levels However such a researcher would rate his/herself 

much lower on the international level, when comparing their research with that o f 

international peers (given an accurate self-evaluation)

Consequently it is the international level that is o f prim ary interest as a measure o f 

research performance here The decision to include the other levels o f performance 

(institutional and national) was made follow ing discussion with the scientists 

participating in the development o f the instrument It was felt that the inclusion o f the 

first two levels would help focus the respondent’s attention and required a more 

reflective analysis o f their position as researchers, which would in  turn lead to more 

accurate self-evaluations o f their research profile at the international level A s 

mentioned previously a final version o f the Self-evaluation o f Research Profile and 

Performance (SERPP) used m the mam data collection phase o f the current study is 

presented in appendix D

6 7.2 The RAE as a measure of scientific effectiveness

In addition to the individual measure o f scientific effectiveness constructed for used m 

the current study, a measure o f research effectiveness at the level o f the organisation



was also required Several measures o f research effectiveness are discussed in chapter 

five, the most comprehensive o f which is that employed in the Unesco (1979) study 

W hile this instrument is extremely detailed and inclusive o f a large number of 

performance criteria it is also extremely cumbersome, and requires evaluations from 

relevant experts in specific research fields, as w ell as detailed information relating to 

scientific outputs from participating organisations These requirements preclude its 

use in the current study

A s an alternative to the Unesco (1979) method o f measurement o f scientific 

effectiveness, the United Kingdoms, Higher Education &  Research Opportunities 

(H ERO ), Research Assessment Exercise (R A E ) was examined

The R A E  is a U K  government initiated research performance measure that is designed 

to enable higher education authorities to distribute public research funds selectively to 

research departments in tertiary institutions on the bases o f their research quality The 

assessment, which takes place every four to five years, provides research quality 

ratings for academic departments across all academic disciplines, and on the bases of 

these ratings distributes approximately U K£1 b illion a year (H ERO , 2002a)

The quality ratings themselves, which range from 1 to 5*, are based on detailed 

submissions from the participating departments Relevant experts evaluate 

submissions through a peer review process These experts are usually academic 

professionals but in some instances, members o f the industrial and commercial 

community are involved These panels usually compnse from nine to eighteen 

members In  all there were 68 units o f assessment m the 2001 R A E , with each unit
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comprising a broad academic discipline such as Electrical and Electronic Engineering, 

Environmental Sciences, Pharmacology, B iological Sciences, or Psychology

University research departments, or units, identify the assessment unit under which 

their research falls and make a submission that encompasses several categories to the 

R A E  The categories under w hich information is provided include staff information, 

research outputs, textual description, and related data W ithin the category o f staff 

information research units are expected to present information that includes 

summaries o f a ll academic staff, details of research active staff and details o f research 

support staff and research assistants Under the research outputs category up to four 

items o f research output for each researcher is permitted Textual descnptions include 

information about the research environment, its structure and policies, strategies for 

research development, and qualitative information on research performance and 

esteem Finally under the category o f related data, research units include such 

information as the amount and sources o f research funding, numbers o f research 

students, numbers and sources o f research studentships, numbers o f research degrees 

awarded, and indicators o f peer esteem (H ERO , 2002a)

The assessment panels that make the evaluative judgments on submissions across the 

various units o f assessment each draw up a statement describing their working 

methods, highlighting the aspects o f the submission that they view  as most important 

This information is published in advance o f submissions to assist m fair and 

consistent evaluations across the various units o f assessment (H ERO , 2002a) Each 

submission is evaluated by the panel o f experts and rated accordingly
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W hile the R A E  is certainly not a perfect or flaw less evaluation procedure, it does

!
provide relatively thorough, and detailed evaluation o f the quality o f research across a 

large number o f research departments in U K  universities, based on the information 

contained w ithin each submission This information, as described earlier, is sim ilar in 

nature to that employed in the evaluation o f research performance m the Unesco 

(1979) study m includes a variety o f dimensions in the analysis o f performance As 

such the R A E  offers the most readily available and comprehensive evaluation of 

research effectiveness suitable for use in the current study it also offers the additional 

benefit o f allow ing for the stratified sampling o f scientists from research departments 

o f varying levels o f research effectiveness

6 8 The measurement of the organisational environment

The final measurement instrument required for the operationalisation of all variables 

contained within the model o f research effectiveness developed m the current study 

was that of the measurement o f characteristics o f the organisational environment The 

first step in the search for a measure o f the orgamsational environment that would be 

suitable for use in the current study required an examination o f characteristics o f the 

orgamsational environment that have been previously identified as important in 

influencing scientific effectiveness A  summary o f these characteristics, which was 

identified in the course o f the literature review, is presented in table 5 1 and is 

repeated again here for the reader’ s convemence

The information presented m table 5 1 highlights the variety o f orgamsational 

characteristics that have been identified by different researchers as important m
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influencing scientific effectiveness A review of this material in chapter five also 

highlights the varied and complex way in which many of these characteristics were 

identified and measured and the degree of overlap, where similar organisational 

characteristics have been identified by different researchers

Table 5 1 (Repeated) Summary of organisational characteristics believed to influence 
scientific effectiveness

ARGYRJS
(1968)

BAUMGARTEL
(1956)

GLUECK
&

THORP
(1971)

THAMHAI 
N & 

WILEMO 
N (1987)

BLAND & 
RUFFIN 
(1992)

HURLEY
(1997)

MOULY & 
SANKARA 

N (1998)

CHAWLA 
& SINGH 

(1998)

Organisational
structure

Leadership preparation
and

planning

Leadership Clear goals Good
selection
processes

Lenience in 
recruitment 
processes 

professional 
mediocrity

Leadership

technology Freedom in decision 
making

organisation/
coordination

Job content Research
emphasis

High morale Poor self-image Work
environment

Administrative
controls

control/
conflict

Personal goals Distinctive
organisational

culture

Positive
group

membership
and

supervision

Lack of team 
identity and role 

clarity

Policies

Human
controls

organisation
climate

Work
environment

Adequate 
recruitment 

and selection 
process

Autonomy of 
work teams

Lack of 
institutional 
autonomy in 

project selection

Communica
tion

Leadership
styles

evaluation Assertive
participative
governance

Supportive
organisational

culture

Excessive
bureaucracy

apathetic
attitudes

Resources

Interpersonal 
relations and 

communication

Decentralised
organisational

structure

Effective
communica

tion

Strained
interpersonal
relationships

Planning

Group
effectiveness

Size age and 
diversity of 
the group

Effective
leadership

styles

Apathetic 
supervision 

authoritarian
ism within the 

institutes 
hierarchy

Inter-group
relations

Appropriate
reward

structure
Norms of the 
living system

Frequent and 
open 

commun icati 
on

Positive 
group climate

Adequate
resources
Effective
leadership
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One of the key difficulties in examining conceptual similarities across research 

projects is the difficulty in assigning equivalence to concepts, due to variation in the 

instruments used to measure them For example the concept of leadership is identified 

repeatedly in table 5 1 However due to the large degree of variation in leadership 

theories and conceptual definitions of leadership, understanding the role and 

importance of this concept to scientific effectiveness is not a simple task

As stated in chapter five, several possibilities presented themselves with regard to the 

identification of appropriate instruments to measure the organisational characteristics 

identified m table 5 1 Due to the varying methodologies employed, and the number 

of concepts involved, the ready identification of an existing instrument that has been 

used in the study of the characteristics of the research organisation was not possible

Due to the limitations of existing instruments and the methodological variations that 

exist among historical research projects on the topic of scientific effectiveness, it was 

decided that the construction of a measure of organisational characteristics based on a 

conglomeration of existing instruments would not be appropriate as the items being 

measured may not be conceptually sound It was also feared that any such 

conglomeration would lead to an instrument that was excessively large and might 

affect participants’ willingness to complete the instrument Consequently a search for 

a suitable existing instrument was undertaken The conditions of this search were that 

the instrument must reasonably measure as many organisational characteristics that 

are conceptually similar to those identified m the literature review, as possible In 

addition its validity and reliability must be well documented
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A review of instruments designed to measure aspect of the organisational environment 

identified the Organizational Culture Survey (OCS) (Glaser et a l, 1987) as the most 

appropriate instrument for use in the current study The OCS was designed to 

operationalise organisational culture within the confines of a standardized 

questionnaire While this is not a universally acceptable approach to the study of 

organisational culture (Rubin, Palmgreen, & Sypher, 1994), the instrument itself 

measures six dimensions of the organisational environment These six factors 

represent sufficient conceptual similarity to ensure their suitability for use in the 

current study The six factors contained within the OCS include Teamwork, Morale, 

Information Flow, Involvement, Supervision, and Meetings

An examination of the items of the OCS highlights the relationship between the 

concepts measured by the instrument and many of the concepts contained within table 

5 1 A more detailed examination of the concepts of the OCS and a detailed 

examination of the concepts presented in table 5 1 is presented here as a rational for 

the use of the OCS, and to highlight the conceptual similarity between the factors of 

the OCS and many of the factors identified m the literature review Essentially the 

similarities and overlap between factors with comparable conceptual meaning that is 

presented here is similar to the review, analysis and integration of characteristics of 

the effective research organisation carried out by Bland and Ruffin (1992)

The first factor of the OCS examined m relation to the concepts contained in table 5 1 

is that of Teamwork The OCS items used in the measurement of the concept of 

teamwork (see appendix G) relate to the degree to which members of a team are able 

to communicate effectively, resolve disagreement, and constructively confront



problems An examination of the concepts contained in table 5 1 shows that the 

concept of teamwork as measured by the items of the OCS can be reasonably related 

to several of the concept contained within this table For example good interpersonal 

relations and communication are identified by Argyns (1968) as organisational factors 

that influence the effectiveness of research organisations These concepts relate 

directly to the concept of teamwork as measured by the OCS There is also conceptual 

overlap between the OCS concept of teamwork, and Argyns’ concept of mtergroup 

relations Similarly the positive group climate referred to by Bland and Ruffin (1992) 

is also directly related to the OCS concept of teamwork Hurley’s (1997) 

identification of positive group membership also shows considerable overlap with the 

OCS concept of teamwork, as does the concept of strained interpersonal relationships 

identified by Mouly and Sankaran (1998) The concept of the work environment as 

identified m the Unesco (1979) study, and by Thamhain and Wilemon (1987) 

similarly shows considerable conceptual overlap with the OCS concept of teamwork 

Teamwork, as operationalised by the OCS is also related to the concept of 

control/conflict, as identified by Glueck and Thorp (1971)

The next OCS factor examined is that of Morale This factor relates to the degree of 

harmony that exists between employees and management, and the degree to which 

employees are motivated to perform Clearly this OCS concept incorporates the 

concept of high morale identified by Hurley (1997) It is also strongly related to the 

concept of poor self-image as identified by Mouly and Sankaran (1998)

The next OCS factor examined is that of Information Flow The items that compnse 

this factor relate to the degree to which the relevant information is available to
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organisation members to allow them to do their job adequately, and the degree to 

which they are kept abreast of larger organisational issues This concept is related to 

several of the factors listed in table 5 1 For example the concept of organisational 

structure as identified by Argyris (1968) relates to the classical perspectives of 

organisational theory and the nature and degree to which information flows through 

an organisation Similarly Bland and Ruffin’s (1992) concept of decentralized 

organisational structure also exhibits considerable conceptual overlap with the OCS 

factor of information flow, and is even more clearly related to their concept of 

frequent and open communication We can also see the conceptual similarity between 

what Glueck and Thorp refer to as coordination, and the OCS factor of information 

flow Obvious overlap exists between the concept of communication as identified by 

Hurley (1997), and Chawla and Singh (1998), and the OCS factor of information 

flow Additionally an examination of Mouly and Sankaran’s (1998) concept of team 

identity and role clarity shows that this aspect of the work environment stems 

primarily from poor communication and inadequate information flow within the 

organisation

The next OCS factor examined here is that of Involvement This factor relates to the 

degree to which organisational members are involved in decision-making and the 

degree to which they have influence over the organisation and the work that they do 

This factor is quite clearly related to several of the factors contained withm table 5 1 

The most obvious links can be seen between Baumgartels (1956) factor of freedom m 

decision making, and Hurley’s (1997) factor of autonomy of work teams The OCS 

concept of Involvement is also related to Argyns’ (1968) concept of administrative 

controls, as tight administrative control limits organisational members ability to



influence their work environment and how it is organised This concept is also related 

to Thamham and Wilemon’s (1987) concept of personal goals Where organisational 

members have no involvement in the organisation and selection of their work, it is 

less likely that they will be meeting their personal goals within the work environment

The OCS factor of Supervision has obvious conceptual overlap with several of the 

factors identified m table 5 1 Supervision as measured by the OCS relates to the 

ability and effectiveness of supervisors in the organisational context This factor is 

directly related to concepts of leadership identified by Argyns (1968), Baumgartel 

(1956), Thamham and Wilemon (1987), Bland and Ruffin (1992), Hurley (1997), and 

Chawla and Singh (1998), it is also related to Glueck and Thorp’s (1971) concept of 

evaluation, which relates to the degree to which supervisors provide effective 

evaluation and feedback to subordinates Supervision as measure by the OCS is also 

related to Bland and Ruffin’ (1992) concept of clear goals, and assertive participative 

governance Mouly and Sankaran’s (1998) concept of apathetic supervision and 

authoritarianism within the institute’s hierarchy is also conceptually related to the 

OCS concept of Supervision

The final OCS factor labeled Meetings is related to the degree to which meetings are 

productive, participatory and lead to positive outcomes This factor is conceptually 

related to several of the concepts identified m table 5 1 Specifically we can see the 

conceptual similarity between meetings as measured by the OCS and Argyns’ (1968) 

concept of group effectiveness There is also considerable overlap between this 

concept and Glueck and Thorp’s (1971) concept of preparation and planning, Mouly 

and Sankaran’s (1998) concept of excessive bureaucracy and apathetic attitudes and
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In addition to the conceptual similarity and relationships identified between individual 

factors of the OCS and factors presented in table 5 1 we can also see conceptual 

similarity between the OCS as a whole and more general organisational concepts such 

as Glueck and Thorp’s (1971) factor, organisation climate, and Bland and Ruffin’s 

(1992), and Hurley’s (1997) concepts of organisational culture The ongmal purpose 

of the OCS was to act as a measure of organisational culture It is reasonable then to 

view the instrument as conceptually related to alternative concepts of organisational 

culture and climate

As we can see there is considerable conceptual overlap between the factors contained 

within table 5 1 and the factors measured m the OCS Indeed a detailed examination 

of the factors presented m table 5 1 show that a large number of them are conceptually 

synonymous with each other, and exhibit considerable conceptual synonymy with the 

factors of the OCS

This analysis of the OCS and the factors presented in table 5 1 suggested that the OCS 

would be a suitable instrument for use in the current study The conceptual similarity 

between the concepts measured by the OCS and those concepts presented m table 5 1 

provides for the measurement of a sufficient range of organisational characteristics, 

using a relatively compact measurement instrument The individual items that make 

up the OCS are presented in table 6 8 1

Chawla and Singh’s (1998) concept of planning
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Table 6 81 The 36 items for the PCS (Glaser et a l , 1987)
OCS1 People 1 work with are direct and honest with each other
OCS2 People I work with accept criticism without becoming defensive
OCS3 People I work with resolve disagreements co-operatively
OCS4 People I work with function as a team
OCS5 People 1 work with are co-operative and considerate
OCS6 People 1 work with constructively confront problems
OCS7 People 1 work with are good listeners
OCS8 People I work with are concerned about each other
OCS9 Labour and management have a productive working relationship
OCS 10 This organisation motivates me to put out my best efforts
OCS 11 This organisation respects its workers
OCS 12 This organisation treats people m a consistent and fair manner
OCS 13 Working here feels like being part of a family
OCS 14 There is an atmosphere of trust in this organisation
OCS 15 This organisation motivates people to be efficient and productive
OCS 16 I get enough information to understand the big picture here
OCS 17 When changes are made the reasons why are made clear
OCS 18 I know what’s happening m work sections outside my own
OCS 19 I get the information I need to do my job well
OCS20 1 have a say m decisions that affect my work
OCS21 1 am asked to make suggestions about how to do my job better
OCS22 This organisation values the ideas of workers at every level
OCS23 My opinions count in this organisation
OCS24 Job requirements are made clear by my supervisor
OCS25 When 1 do a good job my supervisor tells me
OCS26 My supervisor takes criticism well
OCS27 My supervisor delegates responsibility
OCS28 My supervisor is approachable
OCS29 My supervisor gives me criticism m a positive manner
OCS30 My supervisor is a good listener
OCS31 My supervisor tells me how I’m domg
OCS32 Decisions made at meetings get put into action
OCS33 Everyone takes part m discussions at meetings
OCS34 Our discussions m meetmgs stay on track
OCS35 Time in meetmgs is time well spent
OCS36 Meetmgs tap the creative potential of the people present

Despite the degree of conceptual overlap between the OCS and the factors identified 

m table 5 1 it was felt that the concept of recruitment and selection referred to by 

Bland and Ruffin (1992), Hurley (1997), and Mouly and Sankaran (1998) was not 

sufficiently addressed by the items of the OCS Consequently a number of additional 

items were added to the OCS to measure this concept These items were incorporated 

from a study by Conway (2003) The items developed by Conway were designed to 

measure an organisations selection practices
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The items presented in table 6 8 2 are those incorporated from Conway (2003) and 

were added to the existing 36 items of the OCS to complete the measure of 

organizational characteristics used in the main data collection phase of the current 

study This measurement instrument is referred to as the OCS Revised

Table 6 8 2 Additional five items relating to organisational selection from Conway
(2003)
37 The company makes every effort to attract and hire the most highly 

skilled people m the industry
38 Job seekers are more attracted to work for this Organisation than similar 

ones in the industry
39 The selection procedures used here (e g psychological tests, interviews) 

are effective in selecting the “right” people
40 The people who join this company “fit in” well with those already 

employed here
41 The company takes sufficient steps to ensure that new employees are 

aware of “how things are done around here”

A total of 41 items are contained within the OCS Revised These items were 

randomized and each item was presented with a corresponding, 1 to 5 Likert type 

scale (see appendix E) This instrument was then employed m the main data 

collection phase of the current study as the measure of organisational characteristics

To further illustrate the relationship between the factors measured by the OCS 

Revised and the factors presented in table 5 1, table 5 1a lists the original factors 

presented in table 5 1 but also lists the OCS factor that they are conceptually related 

to This highlights the breath of organisational factors that are conceptually bound 

within the OCS Revised It should be noted that the author does not claim that the 

OCS Revised accurately measures each of the concepts contained within table 5 1 as



intended by the original authors of the studies included in this table. Rather the author 

attests to the conceptual similarity of many of the concepts contained within table 5.1, 

and the strength of the conceptual relationships between many of these factors and the 

factors measured by the OCS Revised.

Table 5.1a Summary of organisational characteristics believed to influence scientific 
effectiveness related to OCS Revised factors

ARGYRIS
(1968)

BAUMGARTEL
(1956)

GLUECK 
& THORP 
(1971)

THAMHAI 
N & 

WILEMON 
(1987)

BLAND & 
RUFFIN 
(1992)

HURLEY
(1997)

MOULY & 
SANKARAN 

(1998)
CHAWLA 
& SINGH 
(1998)

Organisational
structure
InfoJIow

Leadership
Supervision

preparation 
and planning

Meetings

Leadership
supervision

Clear goals 
Supervision

Good
selection
processes
Selection

Lenience in 
recruitment 
processes, 

professional 
mediocrity 
Selection

Leadership
Supervision

technology Freedom in decision 
making 

Involvement

organisation/ 
coordination 

Info flow

Job content Research
emphasis

High morale 
Morale

Poor self-image 
Morale

Work
environment

Teamwork
Administrative

controls
Involvement

control/
conflict

Teamwork

Personal goals 
Involvement

Distinctive
organisational

culture
AU

Positive
group

membership
and

supervision
Teamwork

Lack of team 
identity and role 

clarity 
Info flow

Policies
Selection

Human
controls

Selection

organisation
climate

All

Work
environment
Teamwork

Adequate 
recruitment 

and selection 
process 

Selection

Autonomy of 
work teams 
Involvement

Lack of 
institutional 
autonomy in 

project selection 
Involvement

Communica
tion 

Info flow

Leadership
styles

Supervision

Evaluation
Supervision

Assertive
participative
governance
Supervision

Supportive
organisational

culture
All

Excessive
bureaucracy,

apathetic
attitudes
Meetings

Resources

Interpersonal 
relations and 

communication 
Teamwork

Decentralised
organisational

structure
Involvement

Effective 
communica

tion 
Info flow

Strained
interpersonal
relationships
Teamwork

Planning
Meetings

Group
effectiveness

Meetings

Size age and 
diversity of 
the group

Effective
leadership

styles
Supervision

Apathetic 
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As we can see from table 5 la, of the 52 concepts contained with the table, 44 can be 

seen to be conceptually synonymous with factors of the OCS Revised, and of the 

remaining eight, three refer to physical or financial aspects of the work environment 

that are not addressed m this research study Indeed it is likely that an informed expert 

m the area of organisational theory could well identify even more conceptual overlap 

between OCS Revised factors and the factors presented m table 5 1, but for the 

purposes of this research, sufficient conceptual overlap has been established to 

validate the selection of the OCS Revised as an appropriate measure of organisational 

characteristics for use in the current study

6 9 Conclusion

The preceding chapter presented a description of the processes of instrument 

construction and selection In all, four key measurement instruments were required, 

the Measure of Motivational Sources, the Measure of Motivational Provisions, the 

Self evaluation of Research Profile and Performance, and the Organizational Culture 

Survey Revised What follows in chapter seven is a description of the methods 

employed in using these measurement instruments to collect the necessary data to 

examine the research goals and hypotheses of the current study



CHAPTER SEVEN 
METHODOLOGY

Thus far this study has reviewed literature on the organisational factors related to 

scientific effectiveness and on motivational theory, with the aim of providing and 

testing an integrated model of scientists motivation and scientific effectiveness within 

the research organisation

Evidence from previous research has hypothesised that to maximise the probability of 

scientific effectiveness requires a combination of suitable characteristics of the 

scientist and suitable characteristics of the organisational research environment 

(Hurley, 1997) In addition to this research has also highlighted the importance of 

motivation and the influence the environment can have on the scientist’s ability to 

think creatively (Amabile, 1988) These separate avenues of research have led to the 

development of the organisational/motivational model of scientific research 

effectiveness to be examined m this study, the explicit research objectives of which 

are identified m chapter five as a number of key research goals to be met and 

hypotheses to be tested

Following is a description of the methodology employed m the current study, 

including the sample population who participated m the study, the tools used to 

measure the many variables deemed to be important m the study, and the manner in 

which the study was conducted

7 1 Introduction
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This study draws on data from 330 scientists working m 27 research departments in 

20 UK Universities A list of potential participants was constructed using the 

Research Assessment Exercise (RAE) scores for UK university departments In order 

to adequately test the model developed during the course of the current study 

participants of varying levels of scientific effectiveness were required to take part 

The RAE scores for UK university departments, descnbed in chapter six, facilitated 

the identification of these individuals The logic of participant selection was based on 

the concept that there is a relationship between the scientific effectiveness of the 

individuals that make up a university research department and the RAE score of that 

department This is a logical and reasonable assumption to make as the RAE scores 

awarded to UK university departments is strongly determined by the submission of 

the research profiles of the individual scientists that make up that department, to the 

RAE exercise

The first stage of sample selection was the identification of a population of scientists 

from which to draw a participant sample In the current study the population of 

scientists was limited to research active scientists working m UK university 

departments who had taken part in the UK’s RAE, and were working m research 

departments in the fields of biological and/or chemical research A list of such 

departments and their RAE scores was collected from data available from the website 

of the Higher Education and Research Opportunities in the United Kingdom (HERO, 

2002b)

7 2 Sample selection



Departments were then separated by RAE grade from 5* to 3b Though the actual 

grades of the RAE run from 5* to 1, the number of possible participants departments 

that were awarded a grade of 2 or 1 were so few that it was believed an insufficient 

number of participants could be collected from these groups Consequently these 

departments were excluded

The lists of departments m each grade of the RAE from 5* through to 5,4, 3a, and 3b 

were then randomised Contact was then made with the heads of department in each 

list starting at the top of each list The heads of departments were contacted via email 

and phone and the nature of the study was explained to them, while access to their 

staff was requested This step was repeated down the lists of departments until 

sufficient sample size was procured 897 research scientists were requested to 

participate in the study, 330 responded, giving a response rate of 36 8% Participation 

in the study at both the departmental and individual levels was voluntary, and 

confidentiality was assured

7.3 The participants

As stated previously an initial sample of 897 scientists working m biological/ and or 

chemical science departments were issued with a questionnaire booklet containing the 

measurement instruments utilised in the current study A total of 330 scientists 

responded, yielding a response rate of 36 8%
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Of the total of 330 respondents 272 (82 4%) were male, 58 (17 6%) were female 

7 3 2 Age

Data presented in figure 7 1 identifies the age distribution of participants m the 

current study

7.3 1 Gender
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Figure 7 1 Bar chart of numbers of participants in specified age ranges 
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Displayed m figure 7 2 is a histogram outlining the distribution of years of post-PhD 

research experience among participants in the current study
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7 2 Histogram of post PhD research experience of participants

The Mean post-PhD experience of the participants was 17 58yrs The Median was 

16yrs while the Mode was 12yrs The standard deviation was reported as 10 63

7 4 Materials and apparatus used for data collection and analysis

The materials used for data collection in the current study, included a booklet of paper 

and pencil measurement instruments This booklet contained (a) a letter of 

introduction, (b) a copy of the Measure of Motivational Sources, MMS, (c) a copy of 

the Measure of Motivational Provisions, MMP, (d) a copy of the Self-evaluation of 

Research Profile and Performance, SERPP and (e) a copy of the scientists 

biographical questionnaire (appendix H)



Results from the analyses of the reliability and validity of these instruments is 

presented in chapter eight

Data analyses was conducted using SPSS, version 110 0 (SPSS, 2001), and Microsoft 

Excel, version 9 6 6926 (Microsoft, 1999)

7 5 Procedure

The procedure employed for the mam data collection phase of the current study was 

as follows Data was collected from individual scientists whose departments agreed to 

participate in the current study in one of two ways In the first instance, where 

possible the researcher visited the department at an agreed date and time During this 

visit the booklet of questionnaires was distributed in person to potential participants 

Participants were requested to complete the booklet and return it to the researcher by 

the end of the day or mail the completed booklet to the researcher at a time suitable to 

the participant

In the second instance, where an onsite visit to the department was not favoured by 

the participating department or was not feasible for the researcher, a copy of the 

booklet of questionnaires was mailed to the work addresses of all research active staff 

in the participating department Included with the questionnaire booklet was a self- 

addressed envelope to assist participants m returning the completed questionnaire to 

the researcher
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Data from the completed questionnaires was then inputted into an SPSS file for 

analysis The data from a haphazard selection of 30 completed questionnaires were 

then rechecked to ensure accuracy in data entry

7 6 Conclusion

The preceding sections describe the participants and the methods employed in the 

main data collection phase of the current study Following from this, and prior to the 

presentation of results relating to the goals and hypotheses of the current study, an 

examination of the validity and reliability of instruments from the data collected in the 

main data collection phase is presented m chapter eight
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CHAPTER EIGHT 
ANALYSES OF MEASURES AND INSTRUMENTS

Many of the theoretical concepts included in this study required the construction of 

new and as such untested measures Chapter eight examines the validity and reliability 

of the measures used m the current study This was done to ensure that the analyses of 

data collected using these measures, and presented later in chapter eight, are valid and 

meaningful In the cases of the Measure of Motivational Sources (MMS) a factor 

analysis incorporating all responses to this instrument was earned out Where 

necessary items were removed until several clear factors could be identified Once 

these factors had been identified, the Cronbach alpha coefficient of reliability for the 

scale items of which a factor was comprised was computed Similarly a factor 

analysis was conducted on the items of the MMP Again the factors identified with 

this procedure were examined using the Cronbach alpha coefficient of reliability

In the case of the OCS Revised a factor analysis was not deemed necessary as this 

instrument has been widely used and validated (Rubm et a l , 1994, Zamanou &

Glaser, 1989) However to determine the reliability of the scales of the OCS for the 

current sample of research scientists a Cronbach alpha reliability coefficient was 

computed for each scale of the OCS Revised Additionally participant scores on the 

Self-evaluation of Research Profile and Performance (SERPP) were examined in 

relation to a known measure of research performance, namely the REA scores for 

departments m which the scientists work

8.1 Introduction
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As described in chapter six the MMS was constructed to measure an individual’s level 

of motivation across a number of motivational constructs Specifically the sources of 

motivation defined in Leonard et al’s (1999) meta-theory of motivation The 

construction of the instrument involved the subtle alteration and incorporation of scale 

items from an existing measure, the MSI (Barbuto & Scholl, 1998), the construction 

of new items based on data collected from the 'ENWOP Group' (Appendix A l) and an 

examination and incorporation of items from existing motivation measures

During the construction of the MMS and MMP every care was taken to ensure that the 

items chosen for inclusion were conceptually sound A pilot study to test the 

reliability of the scales was conducted and following some revision, described in 

chapter five, the instrument was deemed suitable for use in the current study While it 

would have been useful to conduct a factor analysis of the scale items pnor to the 

main data collection phase this was not possible A pilot sample of at least 150 

participants would be required to run a reasonably accurate factor analysis for the 

MMS and MMP (Comrey & Lee, 1992, Gorsuch, 1983) The large number of 

participants required to provide a sufficiently large data set for a useful factor analysis 

at the pilot stage was beyond the temporal and financial limits of the study In 

addition to this every participation of a research scientist at the pilot stage was a dram 

on the overall sample available for the mam study Consequently to ensure that 

sufficient numbers of participants existed for the mam study, the use of these 

participants during the pilot stage was limited The factor analyses following were 

conducted on raw scores for all participant responses on the MMS (n=330)

8 2 Construct validity of the Measure of Motivational Sources (MMS)
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To ensure that objectivity was maintained throughout the factor analysis a priori 

evaluation criteria were established Firstly, components would only be retamed 

whose eigenvalues were greater than 1 (Kaiser, 1960) Secondly for any item to be 

accepted as belonging to a factor, and to be able to inform us as to the conceptual 

meaning of that factor, it would have to present a rotated component matrix 

coefficient m excess of 0 4 m one and only one factor (Stevens, 2002) A factor 

loading m excess of ± 30 is generally accepted as a moderate to high loading for 

factor analytic evaluations (Charlton, 2002) However in this instance, given the 

novelty of the instruments under investigation and the desire to adhere to high 

standards of instrument construction it was decided to seek a factor loading equal to 

or m excess of ± 40 as used by Christensen and Piper-Terry (2004) and Swinkels, 

Kuyk, van Dyck and Spmhoven (2004) Finally for a factor to be recognised, it must 

contain at least two scale items, i e single item factors would be discarded This final 

condition was introduced to ensure that reasonable attempts could be made to 

understand the ‘conceptual meaning’ of a factor

To test the factorial relationship between the individual items which make up the 

MMS a vanmax rotated factor analysis was conducted (Kaiser, 1960) This rotation 

method allows for greater ease of interpretation of the final factors The results of this 

initial factor analysis are displayed m table 8 2  1 overleaf
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Table 8 2 Initial rotated component matrix for all items of the MMS
Component

MMS10 13 78 17 -0 0 01 -06 00 -14 35
MMS9 5 77 02 -01 15 01 13 09 - 06
MMS8 19 76 17 -09 00 03 -03 06 - 10
MMS12 14 71 13 -10 -10 -1 2 -02 -21 34
MMS11 25 71 04 09 -07 01 -17 18 -21
MMS7 29 67 20 08 -01 -06 -10 -08 14
MMS17 17 20 79 08 05 04 -01 04 04
MMS14 27 15 77 13 04 11 07 -00 -08
MMS1611 13 74 07 16 15 01 06 01
MMS15 28 10 64 -  12 03 04 12 24 07
MMS6 21 02 08 74 05 06 13 04 07
MMS2 16 -10 11 70 11 12 -11 02 17
MMS4 2 32 -09 67 06 -07 -04 -09 -07
MMS5 26 -15 10 57 09 -07 07 05 36
MMS1 24 -02 -02 55 08 09 32 22 20
MMS26 30 07 30 41 27 09 11 -38 -28
MMS30 6 06 -06 ■02 82 07 -01 22 -01
MMS25 7 -04 02 07 82 10 02 02 10
MMS28 10 08 20 24 69 01 11 -06 -12
MMS27 12 -08 18 23 68 13 07 -08 03
MMS29.3 09 13 04 28 25 15 13 25
MMS22 22 05 03 10 -02 76 04 22 03
MMS21 18 -08 01 06 04 73 21 05 14
MMS23 23 -01 -06 01 17 72 11 -20 06
MMS24 8 -14 01 04 19 50 33 10 08
MMS20 20 -01 06 09 02 22 80 10 -01
MMS19 1 -08 04 08 10 13 75 04 03
MMS18 4 23 25 12 05 08 24 63 01
MMS1315 -02 44 07 10 09 -07 56 -11
MWIS33 09 06 38 01 03 02 03 68

Extraction Method Principal Component Analysis Rotation Method Vanmaxwith 
Kaiser Normalization (Rotation converged in 15 iterations)

As we can see from table 8 2 1, eight factors emerged from the data set However the 

eighth factor contains only one item (MMS3 9) As this item stands in isolation, and 

contravenes the a priori evaluation criteria for this factor analysis it was deleted from 

the MMS data set In addition we can also see item MMS29 3 standing in isolation 

This item does not relate sufficiently well (> 4) to any factor to warrant its continued 

inclusion in the analysis Consequently this item was also removed and the remaining 

MMS items were reanalysed, using the varimax rotated factor analysis The results of
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this reanalysis are presented in table 8 2 2

Table 8 2 2 Rotated component matrix for MMS items (Items MMS 29 3 & MMS3 9 
removed)_______________________________________________________________

Components

MMS10 13 79 18 04 00 -10 07 -22
MMS9 5 77 02 -02 16 02 12 11
MMS8 19 76 16 11 01 04 - 05 09
MMS12 14 73 14 04 11 -16 06 -28
MMS 11 25 70 03 04 06 04 23 25
MMS7 29 67 19 05 03 -03 14 14
MMS17 17 20 79 08 05 05 01 05
MMS14 27 15 76 15 05 12 04 04
MMS16 11 14 74 09 16 15 02 05
MMS15 28 10 65 -11 03 05 -09 22
MMS6 21 -01 05 73 06 09 09 09
MMS216 -10 11 72 10 11 07 -04
MMS4 2 32 -13 64 07 -05 11 02
MMS5 26 14 09 64 07 11 13 -01
MMS1 24 -01 -02 57 07 08 35 19
MMS26 30 07 27 39 29 13 03 24,
MMS30 6 05 -05 -02 82 07 08 21
WIMS25 7 03 02 02 81 08 06 -01
MMS28 10 08 19 23 70 02 07 00
MMS27 12 -07 19 22 69 14 08 -09
MMS22 22 04 04 10 02 75 01 19
MMS21 18 08 00 04 05 74 18 08
MMS23 23 -06 - 05 01 18 71 13 -24
MMS24 8 -13 -04 -03 20 49 35 08
MA/IS20 20 -01 05 09 03 23 78 10
MMS19 1 -07 -09 09 10 14 74 04
MMS18 4 21 23 12 04 07 24 66
MMS13 15 04 43 05 <-10 08 58
Extraction Method Principal Component Analysis Rotation Method Vanmax with 
Kaiser Normalization (Rotation converged in 6 iterations)

The factors analysis of the remaining MMS items shows seven factors An 

examination of the component matrix highlights some inconsistencies m the data 

Firstly item MMS26 30 no longer correlates sufficiently well with any of the 

remaining factors to warrant its inclusion Secondly an examination of items 

MMS 18 4 and MMS 13 15 show them forming a separate factor (Factor 7) Further 

examination of these items also show item MMS 13 15 to be moderately related to



factor two It appears that item MMS13 15 is sufficiently related to factors two to 

warrant inclusion m this factor However its relation to item MMS18 4 appears to be 

pulling it out of factor two According to the a priori evaluation criteria for the factor 

analysis an item should only be included in a factor if it loads in excess of 4 in one 

and only one factor Clearly this is not the case for item MMS13 15 Two possible 

methods of dealing with this incongruity were identified Firstly item MMS13 15 

could be removed from the data set This would leave item MMS18 4 in isolation and

to its consequent removal Alternatively, considering the recognised correlation
/

between item MMS13 15 and factor two, item MMS 18 4 could be removed, allowing 

for the reintegration of item MMS 13 15 into factor two This latter method was 

chosen and as can be seen from table 8 2 3, upon reanalysis, item MMS 13 15 does 

correlate well with factor two

188
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Table 8 2 3 Rotated component matrix for MMS items (Item MMS3 9, MMS18 4, 
MMS29 3 & MMS26 30 removed)________________________________________

Component
1 2 3 4 5 6

MMS10 13 80 09 03 04 -16 10
MMS9 5 76 03 16 -02 05 08
MMS8 19 76 19 -00 -12 06 -06
MMS1214 74 03 -09 -05 -24 10
MMS11 25 ,69 11 -08 04 11 -26
MMS7 29 66 21 -09 04 i o CD -15
MMS17 17 22 78 06 09 -00 04
MMS1611 15 73 16 09 -18 06
MMS 14 27 17 73 05 14 06 09
MMS15 28 11 ,69 02 -11 -05 -08
MMS13 15 -0 5 i  ̂ 58 07 06 21 -14
MMS25 7 1 g 01 .82 02 07 05
MMS30 6 04 02 81 -02 13 -04
MMS27 12 -0 6 15 .70 22 10 10
MMS28 10 09 19 69 22 02 08
MMS6 21 -01 07 06 74 10 06
MMS2 16 -0 9 10 12 73 09 -07
MMS5 26 - 13 09 08 65 - 12 13
MMS4 2 32 -12 07 63 -03 -13
MMS1 24 -01 04 06 59 14 30
MMS22 22 04 10 -02 11 .76 -03
MMS21 18 -08 03 05 04 * .74 19
MMS23 23 00 -11 20 02 63 * 18
MMS24 8 -13 01 19

s
i 51 34

MMS20 20 -00 06 02 10 27
MMS19 1 -06 -10 10 11 16 t - t  ,74
Extraction Method Principal Component Analysis Rotation Method Vanmax with 
Kaiser Normalization (Rotation converged m 6 iterations)

Following the identification of four items for removal from the data set, the factor 

analysis of the remaining items indicates that there are six consistent factors contained 

within participants responses on the MMS These factors account for 57 56% of the 

variance for this data set The Cronbach scale reliabilities of these factors are 

presented m table 8 2 4
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t_______________________________ * t*

Table 8 2 4 Cronbach scale reliabilities for MMS factors

Factor Cronbach alpha
Factor 1 8370
Factor 2 7717
Factor 3 7816
Factor 4 6977
Factor 5 6726
Factor 6 6009

Having identified the items relating to each factor, further examination of the content 

of each factor was conducted to identify the conceptual meaning of each factor

8 3 MMS factor content and scale reliability

In order to clearly identify the conceptual meaning of each factor, an examination of 

the content of each of the items contained in each factor was carried out The 

following section examines the content of each of the items remaining m the factor 

analysis and explores how the conceptual relationships between items inform us of the 

conceptual meaning of each factor

Factor 1 Instrumental Motivation

The content of the items relating to factor one are presented m table 8 3 1 A cursory 

examination of these items suggests that the underlying concept relates to the 

importance a respondent would place on external rewards The continuing references 

to ‘financial rewards’, ‘pay’ and ‘money’ are consistent with the concept of 

Instrumental motivation as defined by (Leonard et a l , 1999), and as intended by the
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initial construction of the MMS

Table 8 3 1 MMS scale items for Factor 1 Instrumental motivation
MMS10/13 I only work for the financial reward that it provides me
MMS9/5 The best aspects of any job are the financial rewards and associated 

financial benefits
MMS8/19 If choosing between jobs the most important criterion is ‘which one 

pays the most’9
MMS12/14 I really only work for the money
MMS11/25 I would readily leave any job if I were offered an alternative that pays 

more
MMS7/29 People should always be on the lookout for better-paid jobs

Hitherto the results reported on respondent’s scores on the Instrumental motivation 

subscale refer to their responses to the six items listed in table 8 3 1 In order to 

determine the internal consistency of the scale a Cronbach reliability analysis was 

conducted The alpha coefficient for these six items was found to be 0 8370

Factor 2 External Self-Concept Motivation

Table 8 3 2 shows the scale items identified under factor two An examination of 

these items shows them to be originally designed to measure the concept of External 

Self-Concept Motivation, with one omission The original MMS construction of this 

scale included item MMS 18/4 However, as described earlier and seen m table 8 2 3 

this item was removed from the analysis The remaimng five items are clearly related 

to the motivational meta-theory’s concept of External Self-concept motivation 

(Leonard et a l , 1999) Repeated reference to the importance of external evaluation 

and approval are integrally related to this concept, as intended by the initial
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construction of this MMS scale

Table 8.3 2 MMS scale items for Factor 2 External Self-concept motivation
MMS17/17 I give my best effort when I know that it will be seen by the most 

influential people in an organisation
MMS 16/11 I work harder when I know others are evaluating my work
MMS 14/2 7 I work harder on a project if public recogmtion is attached to it
MMS 15/28 I often make decisions based on what others will think
MMS13/15 It is important to me that my colleagues should approve of my work 

behaviour

The internal consistency of these five scale items was also examined This 

examination yielded a Cronbach alpha coefficient of 0 7717 Hitherto any reference to 

participant’s scores on External Self-Concept Motivation will relate specifically to 

their responses to the five statements listed in table 8 3 2

Factor 3 Goal Internalization Motivation

The items presented in table 8 3 3 identify this factor as being conceptually related to 

Goal Internalization motivation (Leonard et a l , 1999) as intended by the onginal 

construction of items for the MMS Continuing reference to the importance of 

congruence between organisational and individual goals are consistent with the 

conceptual meaning of this motivational construct The onginal construction of this 

scale included items MMS29 3 and MMS26 30 However their poor relation to any 

factor identified in the factor analysis led to their deletion All future references to 

participant’s scores for Goal Internalization motivation are based solely on their 

responses to the four statements presented m table 8 3 3 An examination of the
r "

internal consistency of these items yielded a Cronbach alpha of 0 7816
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Table 8 3.3 MMS scale items for Factor 3 Goal Internalization motivation
MMS25/7 I would find it very difficult to work for a company if I didn’t agree 

with its missions and goals
MMS30/6 It is important to me that the goals of the organisation I work for are 

congruent with my personal goals
MMS27/12 When choosing an organisation to work for, I look for one that 

supports my beliefs and values
MMS28/10 An organisation’s mission needs to be m agreement with my values for 

me to work hard

Factor 4 Intrinsic Motivation

The scale items relating to factor four are presented m table 8 3 4 A cursory 

examination of these items shows them to relate to the concept of Intrinsic process 

motivation as defined by Leonard et al (1999) The continuing references to 

‘enjoyment’ are conceptually linked to the idea of intrinsic motivation, engaging m a 

task for the enjoyment of the task itself Only one item from the onginal construction 

of the MMS was removed during the factor analysis item MMS3 9 This item did not 

meet the a p rio n  conditions of the factor analysis and was consequently removed

Table 8.3 4 MMS scale items for Factor 4 Intrinsic process motivation
MMS6/21 I would only do a job if I found it enjoyable
MMS2/16 If choosing between two jobs, the most important criterion is ‘which 

would be more enjoyable9’
MMS5/26 I think being able to enjoy your work is more important than anything 

else
MMS4/2 If something is not enjoyable then it is not worth doing
MMS1/24 It is important that the work I do gives me a sense of enjoyment

An examination of the internal consistency of this scale revealed a Cronbach alpha of 

0 6977

Factors 5 Internal Self-concept Motivation
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An examination of the items displayed in table 8 3 5 show them to be conceptually 

related to the concept of Internal Self-concept motivation as defined by Leonard et al 

(1999) The ‘personal’ nature and relation of the work to the individual, and their 

ability to identify their work with their own standards, reflects the core concepts of 

this motivational construct The importance of personal values and standards, rather 

than the expectation of others are central to the idea of the internal self-concept

Table 8.3 5 MMS scale items for Factor 5 Internal Self-concept motivation
MMS22/22 I get great personal satisfaction from doing a job well
MMS21/18 Decisions I make reflect the high standards that I set for myself
MMS23/23 I try to make sure that my decisions are consistent with my personal 

beliefs and standards of behaviour
MMS24/8 I like to do work that challenges me and gives me a sense of personal 

achievement

An examination of the internal consistency of this scale revealed a moderate 

Cronbach alpha of 0 6726

Factor 6 Achievement Need Motivation

The identification of six factors from the factors analysis conducted on the MMS data 

set does not correspond with the onginal aim of MMS construction, which was to 

construct an instrument to measure the five factors identified m the meta-theory of 

motivation (Leonard et a l , 1999) However this factor meets the a priori conditions 

for factor retention and clearly warrants further examination Table 8 3 6 shows the 

two items that make up this factor During the original construction of the MMS these 

items were included due to their supposed conceptual relation to Leonard et al’s 

(1999) Internal Self-concept motivation However the factor analysis clearly shows



these two items to be forming an individual factor m isolation of Internal Self-concept 

motivation In order for factor six to be of any practical use in informing us of the 

nature of scientists motivations it is important that some conceptual meaning be 

derived from the two items of the factor To do this a re-examination of the concepts 

of the meta-theory of motivation was conducted

Within their explanation of Internal Self-concept motivation Leonard et al (1999) 

describe a duality withm the construct

T he individual tends to use fixed rather than ordinal standards o f se lf  

measurement as he/she attempts to first reinforce perceptions o f  competency, and 

later achieve higher levels o f  competency This need for achieving higher levels o f  

competency is similar to what McClelland (McClelland, 1961) refers to as a high 

need for achievement ” Leonard et al (1999) p 984

The first aspect of this concept is the reinforcement of perceptions of competency in 

the individual, by repeatedly meeting their own standards of behaviour and 

performance, while the second aspect, the later achievement of higher levels of 

competency, sees the individual strive for greater levels of achievement based on their 

personal standards

This duality can reasonably account for the identification of two factors relating to the 

general concept of Internal self-concept motivation The first, factor five, relating 

more strictly to Leonard et al’s (1999) concept of Internal Self-concept motivation, 

the second, factor 6, relating more clearly to McClelland’s need for achievement
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While the items presented m table 8 3 5 relate more clearly to the idea of motivation 

through the attainment and reinforcement of internal standards and notions of the 

ideal self, those presented in table 8 3 6 might be more readily associated with the 

latter aspect of Leonard et al’s (Leonard et a l , 1999) internal-self concept construct, 

that of the achievement need It is the importance of future facilitation, the work 

environment ‘allowing’ for higher levels of achievement, facilitating the potential for 

growth of the ideal self, that separates factors five and six

Table 8 3.6 MMS scale items for Factor 6 Achievement Need motivation
MMS20/20 It is important that I work in a job that allows me to realise my 

potential
MMS19/1 It is important that I work m a job that allows me to use my skills and 

talents

Hitherto factor six is referred to as Achievement Need motivation Consequently any 

future reference to participant’s levels of Achievement Need motivation will relate 

directly to their scores on the two items of factor six, items MMS20 20 and 

MMS 19 1

An examination of the internal consistency of this scale revealed a Cronbach alpha of 

6009 While this is only a moderate coefficient for these items, it was deemed 

adequate for discussion at least, considering the factor only consists of two items

8 4 Construct validity of the Measure of Motivational Provisions (MMP)

The Measure of Motivational Provisions (MMP) was designed as a complimentary 

measure to assist in examining the relationship between a scientists sources of work 

motivation and the degree to which their place of work facilitates those sources of 

motivation Initial MMP construction attempted to measure the degree to which the



workplace met the motivational sources described in the meta-theory of motivation 

(Leonard et a l , 1999) To test the validity of this construction a factor analysis of the 

raw scores for all participant responses to the MMP from the mam data collection 

phase of the study was conducted (N=330)

To ensure that objectivity was maintained throughout the factor analysis the same a 

priori evaluation criteria that were established for the analysis of the MMS were set 

for the MMP analysis Firstly, components would only be retained whose eigenvalues 

were greater than 1 (Kaiser, 1960) Secondly for any item to be accepted as belonging 

to a factor, and to be able to inform us as to the conceptual meaning of that factor, it 

would have to present a rotated component matrix coefficient in excess of 0 4 in one 

and only one factor (Stevens, 2002) Finally for a factor to be recognised it must 

contain at least two scale items, i e single item factors would be discarded This final 

condition was introduced to ensure that reasonable attempts could be made to 

understand the ‘conceptual meaning’ of a factor

Once again a vanmax rotated factor analysis was conducted (Kaiser, 1960) to test the 

factorial relationship between the individual items which make up the MMP The 

results of this initial factor analysis are displayed m table 8 4 1
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Table 8 41 Initial rotated component matrix for MMP
Component

1 2 3 4 5
MMP23 26 87 16 02 16 07
MMP1 19 87 14 05 17 05
MMP4 28 85 14 03 15 05
MMP3 15 85 14 -0 6 14 05
MMP24 20 85 22 03 20 08
MMP5 5 83 21 07 17 05
MMP20 23 80 21 04 17 00
MMP6 11 79 20 12 18 02
MMP2 21 77 05 00 09

ooi

MMP21 2 62 38 18 09 09
MMP25 14 14 91 00 10 -03
MMP28 3 20 89 07 10 14
MMP29 22 15 87 00 11 -0 5
WIWIP26 29 20 87 00 14 06
MMP30 7 21 86 02 15 -0 4
WIMP27 12 25 82 07 25 00
MMP22 4 * .46 -  55"! -  s, > 09 . 1 9  ̂  ̂ 20
MMP9 24 06 02 93 04 00
MMP1017 07 -0 2 89 10 08
MMP8 16 03 06 88 09

^
r

oi

NIN1P11 1 00 04 85 12 -05
MMP12 18 09 01 70 09 -0 3
MMP7 9 03 11 48 05 39
MMP17 27 29 22 17 78 05
W1MP13 10 11 03 00 77 09
MMP14 8 23 23 15 76 07
MMP16 30 23 16 11 74 -04
MMP18.25 > 28 43 29 54 v, 05

JWMP15 13 « -  ,  32 S * 43 j % " .„MO &s. \  18
MMP19 6 * 20 o o

COoIi
-oS COo

^ 89
Extraction Method Principal Component Analysis Rotation Method Vanmax with 
Kaiser Normalization (Rotation converged m 5 iterations)

The initial factor analysis shows five factors emerging from the raw data However, 

further examination of the factor analysis reveals that several items do not meet the 

evaluation criteria set down for the factor analysis The first of these irregularities can 

be seen m item MMP22 4 The second evaluation criteria for the factor analysis states 

that for any item to be accepted as belonging to a factor, and to be able to inform us as 

to the conceptual meaning of that factor, it would have to present a rotated component 

matrix coefficient in excess of 0 4 in one and only one factor As we can see from



table 8 4 1 item MMP22 4 presents a coefficient m excess of 0 4 in two factors And 

as such cannot offer sufficiently clear conceptual meaning to either of the factors 

Consequently it was removed Similarly items MMP18 25 and MMP15 13 show 

correlation coefficients in excess of 0 4 in more than one factor and were 

subsequently removed

Finally factor five can be identified as having only one item contained within it This 

contravenes the third, and final, evaluation criteria for the MMP factor analysis, that 

no single item factors are to be retained Item MMP 19 6 was consequently removed 

Following the removal of the four items mentioned above, the remaining items were 

re-analysed The results of this analysis are presented m table 8 4 2

Table 8 4 2 shows four factors emerging from the factor analysis for the MMP These 

four factors account for 73 14% of the variance for this data set Having identified the 

items relating to each factor, the next step was to identify the conceptual meaning of 

each factor
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Table 8 4.2 Rotated component matrix for MMP (Less items MMP22 4, MMP18 25, 
MMP15 13 and MMP19 6)_________________________________________________

Component
1 2 3 4

MMP23 26 88 15 03 14
MMP1 19 , 87 14 06 17
MMP4 28 86 13 04 14
MMP24 20 86 21 04 18
MMP3 15 85 14 05 14
MMP5 5 .83 20 08 15
MMP20 23 81 20 05 16
MMP611 79 19 13 16
MMP2 21 77 05 04 10
MMP21 2 64" 36 19 04
MMP2514 15 92 02 09
MMP28 3 22 89 09 08
MMP29 22 16 88 02 11
MMP26 29 21 87 02 14
MMP30 7 22 86 03 14
MMP27 12 27 82 08 22
MMP9 24 06 00 93 02
MMP10 17 08 -02 89 I 08
MMP8 16 03 05 f 00 00 08
MMP11 1 00 03 85 11
MMP 12 18 09 00 „ 70 07
MMP7 9 06 10 49 04
MMP1310 12 05 03

00V>

MMP17 27 31 23 19 76
MMP 16 30 24 17 12 > 75
MMP14 8 25 24 17 w*"" 75
Extraction Method Principal Component Analysis Rotation Method Vanmax with 
Kaiser Normalization (Rotation converged m 5 iterations)

8 5 MMP factor content and scale reliability

In order to clearly identify the conceptual meaning of each factor, an examination of 

the content of each of the items contained m each factor was earned out The 

following section examines the content of each of the items remaining m the factor 

analysis and explores how the conceptual relationships between items inform us of the 

conceptual meaning of each factor



2 0 1

Factor 1 Intrinsic and Internal Self-concept motivation provision

Factor one sees the integration o f the intrinsic motivation provision with the internal 

self-concept motivation provision A s motivators these can be distinguished m the 

M M S However as provisions they are indistinguishable, at least among the cohort 

under examination m the current study The statements contained in factor one are 

presented m table 8 5 1

Table 8.5 1 M M P scale items for Factor 1 Intrinsic and Internal Self-concept 
motivation provision___________________________________________________

MMP1/19 The work I do in my current job gives me a sense o f enjoyment
MMP2/21 I do this job because I enjoy the work
MMP3/15 I get a sense o f enjoyment from the activities I  engage in, in this job
MMP4/28 I find the work I do m this organisation enjoyable
MMP5/5 I enjoy the work I do here
MMP6/11 The job I  do here allows me to enjoy my work
MMP20/23 This job gives me a great sense o f personal achievement
MMP21/2 This job allows me the freedom to realise my potential
MMP23/26 The work I do here gives me a sense o f personal satisfaction
MMP24/20 I  find this job challenging and personally satisfying

It is important to note that the statements that make up the M M S are ‘ idealized5 or 

‘hypothetical’ m nature, requiring participants to make personal values judgments 

about their motivational drivers In contrast the M M P requires respondents to make 

value judgments on statements o f ‘fact’ relating to their work environment and the 

work that they do It may be that enjoyment (or intrinsic motivation) is a natural by

product o f the provision for internal self-concept based motivation Consequently 

while an individual may not seek or be motivated by the provision for intrinsic based 

motivation, this provision may be a naturally occurring byproduct o f the satisfaction 

o f internally self-concept based motivation This is merely a hypothetical explanation



o f this finding What is clear is that the current cohort does not distinguish between 

the intrinsic enjoyment that may be gamed from engaging m a particular task and the 

sense o f satisfaction and achievement that is got from task completion Despite the 

incongruity between these findings and the clear delineation of motivational sources 

but forward by the meta-theory o f motivation (Leonard et a l , 1999), these results 

offer important insight into the satisfaction o f motivational needs for research 

scientists Hitherto any reference to the Intrinsic and Internal Self-Concept motivation 

provision w ill relate directly to participants responses to the 10 items listed in table 

8 5 1 A n examination o f the internal consistency o f this scale revealed a Cronbach 

alpha of 0 9507 highlighting the extremely high correlation between items in this 

factor

Factor 2 Goal Internalization motivation provision

A s intended in the in itial construction o f the M M P in chapter five the items contained 

in factor two relate to the provision o f Goal Internalization motivation These scale 

items are presented m table 8 5 2
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Table 8 5 2 M M P scale items for Factor 2 Goal Internalization motivation provision

MMP25/14 I  agree with the goals and m issions o f this organisation
MMP26/29 I  believe m what this organisation is trying to achieve
MMP27/12 I  feel this organisation supports my values and beliefs
MMP28/3 The values o f this organisation are in line with my personal values
MMP29/22 I  believe in the m ission and goals o f this organisation and work hard to 

help realise them
MMP30/7 The goals o f this organisation are reflected in my personal goals

The items presented in table 8 5 2 show a clear relationship to the concept o f goal 

internalization The importance o f the congruence between organizational and



individual goals and the drive to attain those goals are central to Leonard et al’ s 

(1999) description o f the goal internalization motive Future references to the Goal 

Internalization motivation provision w ill relate specifically to participant’s responses 

to the 6 items listed in table 8 5 2 A n examination o f the internal consistency o f this 

scale revealed a Cronbach alpha o f 0 9577

Factor 3 Instrumental motivation provision

The scale items that compnse factor three relate to the motivational provision o f 

Instrumental motivation, as intended by the initial construction o f the M M P The six 

items that emerged under this factor are presented m table 8 5 3 A  respondent’ s 

satisfaction with the financial rewards and salary associated with their employment 

position relates directly to the concept o f instrumental motivation as described by 

Leonard et al (1999) The internal consistency o f this scale is also quite high yielding 

a Cronbach alpha o f 0 8867

203

Table 8 5 3 M M P scale items for Factor 3 Instrumental motivation provision

M M P7/9 This salary I receive here is comparable to other jobs o f this type
M M P8/16 This job pays w ell for the work I do
M M P9/24 I am satisfied with the financial rewards o f this position
M M P 10/17 This job provides me with adequate financial reward
M M P 11/1 The salary I receive is a fair reflection o f the work I do
M M P12/18 The salary I receive in this job is sufficient to meet my needs

Factor 4 External Self-Concept Motivation

Finally factor four contains four scale items w hich are conceptually related to the



provision o f Leonard at a l’s (1999) External Self-concept motivation These items 

together with items M M P15 13 and M M P18 25 represent the original scale items 

devised during initial M M P construction However w hile items M M P15 13 &

M M P18 25 did relate sufficiently strongly to factor 4 they also related reasonably w ell 

with factor 2 (Goal Internalization M otivation Provision) Consequently, to aid in 

identifying and ensuring the conceptual clarity o f the factors, they were removed

Table 8 5 4 M M P scale items for Factor 4 External Self-concept motivation

MMP 13/10 I  feel my colleagues approve o f my work behaviour
MMP 14/8 M y colleagues recognise when I have done a good job
MMP 16/30 I  believe I have the respect and admiration o f my peers
MMP 17/27 The hard work I do here is recognised by my work colleagues

An examination o f the internal consistency o f the items m this scale revealed a 

Cronbach alpha o f 0 8573

8 6 Organisational Culture Survey scale reliability

The Organizational Culture Survey (Glaser et a l, 1987) was designed to 

operationalise culture within the confines o f a standardized questionnaire The 

instrument measures six dimensions o f the organizational environment that are known 

to be o f importance when considering the impact that the organization has on 

scientific research effectiveness (H urley, 1997, M ouly &  Sankaran, 1998) The six 

factors contained within the OCS include Teamwork, Morale, Information Flow , 

Involvement, Supervision, and Meetings

The instrument is w ell constructed with principal-com ponent factor analysis yielding 

a six-factor solution with eigenvalues in excess o f 1 0 In addition no items in the



scales had a item loading less than 0 56 (Rubin et a l , 1994) Glaser et al (1987) 

reported scale reliabilities ranging from 63 to 91 using Cronbach’ s alpha However 

to ensure suitability for use with the current study, independent examinations o f the 

Cronbach alpha for each subscale were conducted Table 8 6 1 lists the Cronbach 

alpha reliabilities for each subscale o f the OCS for the current sample o f research 

scientists
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Table 8 61 OCS subscale Cronbach alpha reliabilities for sample o f participants in 
current study (N =329)_______________________________________________________

SUBSCALE C R O N B A C H  A LP H A
Teamwork 0 8627
Morale 0 9032
Information Flow 0 7791
Involvement 0 7775
Supervision 0 8813
Meetings 0 7544

In addition to the six subscales contained within the OCS, another measurement scale 

was included with the administration o f the OCS This subscale, developed by 

Conway (2003), was designed to assess the effectiveness o f selection procedures 

withm an organisation The five items that make up this scale yielded a Cronbach 

alpha reliability coefficient o f 0 6839 This was the only scale o f the measurement 

instrument known as the OCS Revised that was below the recommended scale 

reliability o f 0 7 for research instruments This scale together with the subscales o f the 

OCS allow  for the measurement o f important aspects o f the organisational 

environment

The moderate to strong reliability coefficients o f these scales supports their use m the 

current study
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8 7 Validity of the measure of Self-evaluation of Research Profile and 

Performance

The measurement and evaluation o f scientific productivity is a complex and sensitive 

area How we define performance, evaluate quality over quantity, and quantify the 

potential value o f scientific outputs all add to the complexity o f this issue What is 

clear, when examining the literature on the measurement o f scientific performance, is 

that there is no one universally acceptable or agreed upon measure

As descnbe previously in the Methodology chapter seven the rational behind the use 

of the Higher Education &  Research Opportunities, Research Assessment Exercise 

(R E A ), for sample selection and as an organisational measure o f performance was 

based on several factors The R E A  incorporates a wide range o f evaluation critena in 

its estimation o f research performance, including such factors as research outputs, 

students and studentships, policies, evidence o f esteem, and external research income 

R E A  scores allow  for the categorisation o f researchers withm their departments from 

5* to 1 A s the aggregate score for a department is based on the submission o f each 

research active member it is not unreasonable to equate the highest-ranking 

departments with the highest-quality research staff

In addition to its usefulness as a ‘performance’ measure the R E A  scores also 

facilitated stratification across performance levels during the sample selection phase 

o f the study In  practical terms the R E A  measure allows for the identification of 

researchers at various levels o f performance w ithin specific research domains, across
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a large number o f institutions However this ‘ group’ labelling o f research performance 

does not take into account individual differences, variations m performance levels 

among researchers in the same departments that may result from factors such as 

expenence, ability, age, gender, personality, qualification, or personal circumstance 

Consequently, and m order to be able to adequately examine the hypotheses o f the 

current study at the appropriate unit o f analysis (the individual), an individual measure 

o f research performance was required for each participant This need led to the 

development o f the Self-evaluation o f Research Profile and Performance (SERPP), 

described in chapter six W hile many o f the issues o f validity were addressed during 

construction, some features o f the instrument such as its em pirical criterion validity 

and em pirical representative reliability could not be examined until a sufficiently large 

response set had been gathered

Follow ing the data collection phase o f the current study analyses were conducted to 

examine cntenon validity comparing the SERPP scores against R E A  scores, and 

representative reliability examining known differences across groups The R E A  

scores (5* to l) for research departments are based on the aggregation o f individual 

submission across a department Consequently one would expect that even allowing 

for individual differences and variation the aggregation o f SERPP scores for 

participants who took part in the R E A  would correspond to the R E A  scores for that 

department This examination o f criterion validity was conducted by comparing the 

mean scores for participants from each department against the R E A  scores for that 

department It is important to note that only those participants who identified 

themselves as having their work included in their departments R E A  submission were 

included in this analysis A s the ‘ International5 level was the most semor and



important evaluation level on the SERPP, participant’ s scores to this element o f the 

SERPP were compared with the R E A  scores
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Table 8 7 1  Participants mean scores for ‘ International Level’ on SERPP across R E A  
departmental scores___________________________________________________________
DEPARTMENTAL 
REA SCORES

SCIENTISTS MEAN 
SCORES FOR 
‘INTERNATIONAL 
LEVEL’ ON SERPP

NUMBER OF 
PARTICIPANTS IN 
EACH GROUP

STANDARD
DEVIATION

3b 2 6316 19 9551
3a 3 1176 68 9228
4 3 3000 70 1 0265
5 3 5614 57 9640

5* 3 8393 56 1 0579

It is important to note that while the fu ll range o f R E A  departmental scores range 

from 5* to 1, in practice very few departments are ranked at the lower level It is 

probable that departments likely to rank at this level would not participate in the R E A  

exercise, as the expenditure o f time and resources required for submission would not 

be justified against the very low  levels o f research funding they would be awarded as 

a result

A  cursory examination o f table 8 7 1 shows that the mean scores o f ‘ international 

level’ on the SERPP increase as the departmental scores increase However to ensure 

that the relationship is statistically significant a Pearson correlation was earned out

Table 8 7 2 Pearson correlation for participants mean scores for ‘ International Level’ 
on SERPP and R E A  departmental scores_____________ = ^ = = = = = = ^ = ^ ^ ^ = = =

R E A IN T SE R P P
R E A Pearson Correlation 1 987

Sig (1-tailed) 001
N 5 5

‘International level’ Pearson Correlation 987 1
SERPP Sig (1-tailed) 001

N 5 5
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As can be seen from table 8 7 2 the relationship is significant at the 001 level, 

offering evidence in support o f the criterion validity o f the SERPP and the expected 

relationship between SERPP scores and R E A  scores It should be noted that the 

correlation o f scores between groups and aggregated means o f individual scores is, 

from a strictly statistical perspective, mappropnate The reader should not presume 

that the almost perfect correlation between these scores identifies an almost prefect 

relationship between individual and group scores Rather this analysis was conducted 

to illustrate from a conceptual point o f view  the strength and validity o f the 

hypothesised relationship between R A E  group scores and the Mean o f combined 

individual scores for individuals that make up that particular group In  this case 

SERPP ratings at the international level o f performance were treated as scale, rather 

than ordinal data W hile this approach is not strictly statistically appropriate, given the 

relatively large number o f respondents it is conceptually appropriate for illustrative 

purposes

In addition to this em pirical measure o f validity, an additional measure o f 

representative reliability was examined The concept o f representative reliability is 

based on the ability o f an instrument to identify known differences across groups 

Ryan (2003) reports a consistent relationship between scientific performance and age, 

with performance increasing as age increase and then dropping off slightly in the 60’ s 

and later years The ability to identify this relationship through the analysis o f data 

from the current study using data collected using the SERPP and a biographical 

measure of participant age would lend support to the representative reliability o f the 

SERPP
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Typically the relationship between age and scientific productivity displays an inverted 

U  shaped relationship dropping o ff much more gradually than it rose Since the ranges 

under which participants in the current study categonsed themselves end at ‘ 6 0 + ’ it is 

not expected that the typically identified decline in performance w ill be present in the 

graphical illustration o f age versus research performance Consequently what should 

be observed is a steady increase o f ‘ international level’ SERPP scores as age increases 

to the maximum 6 60+ ’ category included in the current study

AGE

Figure 8 7 1 Graph o f Age versus participant responses to ‘ international level’ on the 
SERPP

Figure 8 7 1 clearly illustrates the increase in ‘ international level’ SERPP responses 

with age, as predicted This finding further strengthens the case for the SERPP as a 

reliable instrument, fit for use in the current study

8 8 Conclusion

In  conclusion, the preceding chapter presents and descnbes the validity and reliability 

o f all instruments used in the current study W hile these instruments were found to be 

reasonable and sufficiently robust to allow  for further analysis o f the data, several
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important aspects o f the findings from this chapter should be noted

W ith regard to the M M S it should be noted that six, not five, factors were identified 

from the factor analysis o f the data collected using this instrument This is in direct 

conflict with Leonard et a l’ s (1999) meta-theory o f motivation, but offers important 

insight into the motivational profile o f scientists and also into the theory itself 

Additionally w hile the Cronbach reliabilities for each o f the subscales o f the M M S are 

moderate to strong, any future findings relating to the factors five and six (Internal 

Self-concept M otivation and Achievement Need M otivation) should be viewed with 

caution as the alpha reliabilities for these subscales ( 6726 &  6009 respectively) fall 

short o f the conventionally accepted level for research purposes o f 0 7

Again m relation to the M M P we see that the originally expected number o f factors 

did not emerge In this instance four factors emerged rather than the expected five 

This incongruity exists due to the provision o f Intrinsic motivation and Internal Self- 

concept motivation being indistinguishable among the participants in the current 

study This finding provides a useful insight into the provision o f work motivation for 

scientist, and is examined further in chapters nine and ten

The instruments used to measure aspect o f the organisational work environment 

shows reasonable reliability A ll subscales o f the OCS (Glaser et a l , 1987) have 

acceptable scale reliabilities as presented m table 8 5 1 However some caution should 

be taken when interpreting later results from Conway’ s (2003) selection measure as 

its Cronbach alpha coefficient o f 6839 falls slightly short o f the conventionally 

accepted standard o f 0 7



C H A P T E R  N IN E

R ESU LTS OF T H E M A IN  D A T A  C O LLE C T IO N  PH A SE OF TH E C U R R EN T

STU D Y

9 1 Introduction

Chapter nine examines the results and main findings o f the current study as they relate 

to the prim ary research goals and hypotheses laid down at the end o f chapter five In 

addition some ancillary findings relating to trends m the data are also presented for 

later discussion Summary statistics relating to the sample o f scientists who took part 

in the current study have been presented m chapter seven, while analysis o f the 

reliability and validity o f measurement instruments employed in the current study 

have been presented in chapter eight The presentation o f these results w ill not be 

repeated here, though reference to the statistical properties o f the measurement 

instruments, as described in chapter eight, w ill be made where appropriate Comments 

on the results presented in chapter nine are limited, as discussion o f these results is 

prim arily reserved for chapter ten

9 2 Goals and hypotheses of the current study

Follow ing a review  o f the literature a model o f scientific effectiveness was presented 

in chapter five The ability to test this model is determined by the suitable 

operationalisation and measurement o f the variables contained within the model 

These needs are presented as a number o f research goals that were required to be met 

to allow  for the hypotheses o f the current study to be tested These goals and 

hypotheses are repeated here
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Research goal no 1 is ‘The identification and measurement o f organisational 

characteristics o f the research environment that are believed to have an influence on 

scientific research effectiveness ’

Research goal no 2 is ‘The measurement o f the degree to which scientists 

participating m the current study perceive their motivational sources are being 

provided for, l e their ‘motivational provisions”

Research goal no 3 is ‘The measurement and construction o f a motivational profile 

for research scientists’

Research goal no 4 is ‘The measurement o f scientific research effectiveness for all 

scientists participating m the current study’

Hypothesis 1 ‘Research organisations that exhibit higher scores on measures o f their 

organisational charactenstics w ill exhibit higher scores on measures o f research 

effectiveness’ c

Hypothesis 2 ‘ The measurement o f organisational characteristics o f the research 

environment employed m the current study w ill relate directly to the measures of 

scientists experience o f the organisations provision for motivational sources’



Hypothesis 3 ‘The degree o f fit between measures o f the scientist’ s experience o f the 

motivational provisions o f the research organisation and measures o f the scientist’ s 

motivational sources w ill correlate directly with measures o f scientific effectiveness’

9.3 The organisational characteristics of the research organisation

Section 9 3 deals with the investigation o f research goal number one which requires 

‘The identification and measurement o f the organisational characteristics o f the 

research environment that are believed to have an influence on scientific research 

effectiveness ’

As described previously the organisational characteristics o f the research environment 

were measured using the Organizational Culture Survey (Glaser et a l , 1987), with 

additional measurement items incorporated from Conway (2003) This instrument, 

named the OCS Revised, measures seven key organisational variables teamwork, 

morale, information flow, involvement, supervision, meetings, and selection 

Summary findings for each factor are presented here The individual items that make 

up these factors are presented in appendix G  A s the OCS Revised is a measure o f 

organisational charactenstics, results from the analyses o f factors o f this measurement 

instrument are presented m relation to the organisational measure o f research 

performance used m the current study, namely the R A E  rankings

It is important to note that the R A E  rankings presented here are displayed as ranging 

from 2 to 6 The original R A E  rankings o f research umts who took part m the current 

study, as reported by the Hero (2002b), range from 5* through 5 ,4 , 3a, and 3b
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However to aid in data entry and analysis these rankings were relabelled as illustrated 

in table 9 1
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Table 9 1 Original R A E  rankings (H ERO , 2002b), their corresponding numerical 
rankings used in the current study, and meaning o f rankings________________________

Original 
RAE grade 

(HERO, 
2002b)

Relabelled 
grade used in 
the current 

study

RAE description of grade meaning (HERO, 
2002b)

5* 6 Quality that equates to attainable levels of 
international excellence in more than half 
of the research activity submitted and 
attainable levels of national excellence in 
the remainder

5 5 Quality that equates to attainable levels of 
international excellence in up to half of the 
research activity submitted and to 
attainable levels of national excellence in 
virtually all of the remainder

4 4 Quality that equates to attainable levels of 
national excellence in virtually all of the 
research activity submitted, showing some 

.evidence of international excellence
3a 3 Quality that equates to attainable levels of 

national excellence in over two thirds of the 
research activity submitted, possibly 
showing evidence of international 
excellence

3b 2 Quality that equates to attainable levels of 
national excellence in more than half of the 
research activity submitted

Consequently where an R A E  ranking o f 6 is presented in the results below, this 

ranking relates to an original Hero (2002b) ranking o f 5* A  score o f 3 represents an 

original ranking o f 3a, w hile a score o f 2 represents an original ranking o f 3b



216

The concept o f teamwork was measured by eight items o f the OCS Revised (See 

appendix G ) The reliability o f this scale was found to be 8627, as reported in chapter 

eight The factor represents the degree to which scientist working m their research 

department report that their interaction with colleagues is functional, cooperative, 

open, and constructive Descriptive statistics presented in table 9 2 show the mean 

score for Teamwork to be 3 153, with a standard deviation o f 70357

Table 9 2 Descriptive statistics for variable Teamwork across all participating 
departments_______________________________________________________________

9 31 Teamwork

N range M inim um Maximum Mean Standard Deviation

Teamwork 329 4 1 5 3 153 70357

As the Likert-type scale associated with each item o f the OCS Revised ranged from a 

low o f 1 to a high o f 5, ranges for mean responses to the factor Teamwork also range 

from a minimum o f 1 and a maximum o f 5 Prior to any complex statistical analyses it 

is often useful to visually illustrate the data under investigation to help inform future 

analyses and identify potential patterns m the data Consequently figure 9 1 provides 

an illustration o f mean teamwork scores across R A E  ranked departments
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5 0

4 0 ■

2  3 4  5 6

RAE Category

Figure 9 1 Mean Teamwork scores by R A E  category

Figure 9 1 suggest that there is little difference between the reported mean scores on 

the variable teamwork across R A E  ranked departments with all mean score falling 

between 3 02 and 3 28 Table 9 3 also provides mean scores for this factor across 

R A E  ranked departments A  more detailed analysis o f the potential differences in 

reported Teamwork scores between R A E  ranked departments is presented later in 

section 9 7 o f this chapter, during the examination o f hypothesis one

Table 9 3 Mean scores o f P C S factor Teamwork across R A E  groups

Rae group 2 3 4 5 6
Mean Teamwork Scores 3 03 3 02 3 21 3 15 3 28
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The concept o f Morale was measured by 7 items o f the OCS Revised (See appendix 

G) The reliability o f this scale was found to be a respectable 9032, as reported in 

chapter eight The factor represents the degree to which scientist working in their 

research department report good working relationships, respect for workers, fairness, 

trust, and organisational character Descriptive statistics presented in table 9 4 show 

the mean score for M orale to be 2 6891, with a standard deviation o f 86451

9 3 2 Morale

Table 9 4 Descriptive statistics for variable Morale across all participating 
departments________________________________________________________________

N range Minim um Maximum Mean Standard Deviation

M orale 329 4 1 5 2 6891 86451

Figure 9 2 illustrates the distribution o f mean scores for Morale across the various 

R A E  rankings o f participating departments
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5 0

4 0 '

RAE Category

Figure 9 2 Mean M orale scores by R A E  category

The graphical illustration o f results presented m figure 9 2 suggests a potential 

difference between reported mean scores for M orale between category two and three 

ranked departments the higher ranked departments Table 9 5 also provides mean 

scores for this factor across R A E  ranked departments Further analysis o f the 

statistical significance o f any potential differences between R A E  ranked departments 

is examined m section 9 7

Table 9 5 Mean scores o f P C S factor Morale across R A E  groups

Rae group 2 3 4 5 6
Mean Morale Scores 2 46 2 25 2 86 2 84 2 95



220

The concept of Information Flow was measured by four items of the OCS Revised 

(See appendix G). The Cronbach alpha reliability of this scale was found to be .7791, 

as reported in chapter eight. The factor represents the degree to which scientist 

working in their research organisations report sufficient information to do one’s job, 

communication about changes and contact with other work teams. Descriptive 

statistics presented in table 9.6 show the mean score for Information Flow to be 

3.0409, with a standard deviation of .8199

9.3.3 Information Flow

Table 9.6 Descriptive statistics for variable Information Flow across all participating 
departments_____________________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Information
flow

330 4 1 5 3.0409 .8199

Presented in figure 9.3, is an illustration of mean scores for Information Flow across 

RAE grouped departments. Table 9.7 also provides mean scores for this factor across 

RAE ranked departments. This illustration suggests potential difference between 

reported Information Flow scores for category two and three RAE ranked departments 

and higher ranked departments, though a more detailed statistical investigation is 

required to identify the significance of any differences that may exist. As this section 

is addressing the issue of research goal number one, more detailed analysis of this 

factor is reserved for presentation in section 9.7 of this chapter.

Table 9.7 Mean scores of OCS factor Information Flow across RAE groups
Rae group 2 3 4 5 6

Mean Information Flow Scores 2.82 2.71 3.22 3.17 3.19
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Figure 9 3 Mean Information Flow scores by RAE category

9 3 4 Involvement

The concept of Involvement was measured by four items of the OCS Revised (See 

appendix G) The Cronbach alpha reliability of this scale was found to be 7775, as 

reported m chapter eight The factor represents the degree to which scientists working 

in their research organisations report the degree of input m decision-making, and 

encouragement for contributing new thoughts and ideas Descriptive statistics 

presented in table 9 8 show the mean score for Involvement to be 2 9614, with a 

standard deviation of 8794
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Table 9 8 Descriptive statistics for variable Involvement across all participating 
departments_____________________________________________________________

*  4*

N range Minimum Maximum Mean Standard Deviation

Involvement 330 4 1 5 2 9614 8794

5 0

4 0 *

2  3 4  5 6

RAE Category

Figure 9 4 Mean Involvement scores by RAE category

The illustration of mean scores for the factor Involvement presented in figure 9 4 

again suggest a potentially significant difference between some of the lower and 

higher ranked departments and departments ranked four, five, and six Table 9 9 also 

provides mean scores for this factor across RAE ranked departments Further 

investigation on this finding is conducted m section 9 7

Table 9 9 Mean scores of PCS factor Involvement across RAE groups
Rae group 2 3 4 5 6
Mean Involvement Scores 2 46 2 62 3 12 3 18 3 13
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The concept of Supervision was measured by eight items of the OCS Revised (See 

appendix G). The Cronbach alpha reliability of this scale was found to be .8813, as 

reported in chapter eight. The factor represents the degree to which scientists working 

in their research organisations report on the valence and clarity of supervisory 

feedback about their work performance. Descriptive statistics presented in table 9.10 

show the mean score for Supervision to be 3.0542, with a standard deviation of 

.83356. It should also be noted from table 9.10 that the number of participants 

(N=316) is lower in this instance due to the fact that some of the respondents were 

supervisors, without any immediate superiors and consequently could not respond to 

the items in this factor.

9.3.5 Supervision

Table 9.10 Descriptive statistics for variable Supervision across all participating 
departments_____________________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Supervision 316 4 1 5 3.0542 .83356

Figure 9.5 suggests a potential difference between the mean Supervision scores for 

category 3 ranked departments and higher departments, which is examined in more 

detail in section 9.7. Table 9.11 also provides mean scores for this factor across RAE 

ranked departments.

Table 9.11 Mean scores of OCS factor Involvement across RAE groups
Rae group 2 3 4 5 6 ■
Mean Involvement Scores 2.46 2.62 3.12 3.18 3.13
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Figure 9 5 Mean Supervision scores by RAE category

9 3 6 Meetings

The concept of Meetings was measured by five items of the OCS Revised (See 

appendix G) The Cronbach alpha reliability of this scale was found to be an 

acceptable 7544, as reported m chapter eight The factor represents the degree to 

which scientists working in their research organisations report on how productive and 

democratic meetings are Descriptive statistics presented m table 9 12 show the mean 

score for Meetings to be 2 7488, with a standard deviation of 70494
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Table 9 12 Descnptive statistics for variable Meetings across all participating 
departments____________________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Meetings 328 4 1 5 2 7488 70494

5 0

4 0  ■

3 0 -

2  3 4  5 6

RAE Category

Figure 9 6 Mean Meetings scores by RAE category

Again figure 9 6 highlights a potential difference between the Mean scores for 

Meetings for RAE ranked categones two and three and higher categories This 

potential difference is examined further m section 9 7 Table 9 13 also provides mean 

scores for this factor across RAE ranked departments

Table 9 13 Mean scores of PCS factor Meetings across RAE groups
Rae group 2 3 4 5 6
Mean Meetings Scores 2 58 2 53 2 85 2 84 2 85
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The concept of Selection was measured by five items of the OCS Revised (See 

appendix G) The Cronbach alpha reliability of this scale was found to be an 

unacceptable 6839, as reported in chapter eight As the Cronbach alpha reliability 

score for this factor is approaching an acceptable level further analysis was conducted 

for investigative purposes However it is important to note that ultimately this scale 

was found to be statistically unreliable Consequently any relationships identified 

using this factor should be viewed with extreme caution

The factor represents the degree to which scientists working m their research 

organisations report on how well new recruits to the organisation are selected and how 

well such individuals ‘fit’ with the existing organisational culture Descriptive 

statistics presented in table 9 14 show the mean score for Selection to be 2 9706, with 

a standard deviation of 66034

9 3 7 Selection

Table 9 14 Descriptive statistics for variable Selection across all participating 
departments_______________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Selection 326 4 1 5 2 9706 66034
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Figure 9 7 Mean Selection scores by RAE category

Figure 9 7 suggests a potentially significant difference between RAE category three 

ranked departments and other departments Table 9 15 displays mean scores for this 

factor across RAE ranked departments This potential relationship is examined in 

section 9 7 of this chapter, though due to its poor scale reliability results from this 

factor should be viewed with extreme caution

Table 9 15 Mean scores of PCS factor Selection across RAE groups
Rae group 2 3 4 5 6
Mean Selection Scores 3 00 2 69 2 97 3 13 3 13
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Section 9 3 of this chapter has presented descriptive statistics for the measures of 

organisational charactensties used in the current study Graphical illustrations of the 

data have also been presented to in identifying potential patterns that may exist within 

the data, these illustrations are also used to inform statistical analysis and 

interpretation of these results in later sections In most cases the factors presented 

were found to be reliable The one exception to this was the factor of Selection whose 

Cronbach reliability coefficient was found to be unacceptably low Research goal 

number one requires “The identification and measurement of organisational 

characteristics of the research environment that are believed to have an influence on 

scientific research effectiveness” With the exception of the measurement of the factor 

Selection this research goal has been met The following section addresses the 

requirements of research goal number two

9 4 The measurement of motivational provisions

Research goal number two requires T he measurement of the degree to which 

scientists participating in the current study perceive their motivational sources are 

being provided for, l e their ‘motivational provisions” This goal is essential in order 

to determine the interaction between the scientist’s motivational sources, the 

organisation’s motivational provisions, and the resultant effect this interaction has on 

scientific effectiveness, if any Initial results for the factor and scale reliability 

analyses conducted m chapter eight were positive, but also presented some

9 3 8 Conclusion
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unexpected findings Descriptive statistics of those factors that were identified and 

their reported reliabilities are presented next

9 41 Intrinsic and Internal Self-concept motivation provision

This factor was identified by the factor analysis conducted on the MMP scale items 

presented in chapter eight Essentially it is an integration of the of scale items for what 

was originally intended to be two separate factors, Intrinsic motivation provision, and 

Internal Self-concept motivation provision The factor contains ten items (see table 

8 4 1 chapter eight), and was found to have a Cronbach alpha scale reliability 

coefficient of 9507 As with the factors of the OCS Revised, descriptive statistics for 

MMP factors are presented here, as are graphical illustrations of the relationship 

between Mean scores for this factor across RAE ranked departments The RAE 

rankings are used as a grouping category for the examination of the factors of the 

MMP due to the fact that the unit of analysis that items of the MMP refer to are 

work/organisational factors

Descriptive statistics for this factor show a mean of 5 6897 and a standard deviation of 

93016, and a response range of 5 6, from a minimum of 1 4 to a maximum of 7 This 

is within expected parameters as the seven-pomt Likert response range of items of the 

MMP are from 1 to 7



Table 9 1 6  Descriptive statistics for variable Intrinsic/Internal Self-Concept 
motivation provision across all participating departments_________________________

N range Minimum Maximum Mean Standard
Deviation

Intnnsic/Intemal
Self-concept
Provision

330 56 14 7 5 6897 90316

Figure 9 8 highlights the homogeneity of responses from participants across the RAE 

groupings Respondents from RAE department categories two to six show very little 

variation in Mean scores for this factor Mean scores for this factor across RAE 

groupings are displayed m table 9 17

Table 9 1 7  Mean scores of MMP factor Intrinsic/Internal Self-concept Provision 
across RAE groups
Rae group 2 3 4 5 6
Mean Intrinsic/Internal Self-concept Provision 
Scores

5 61 5 45 5 77 5 77 5 83

Though this initial investigation suggest no significant difference in responses to this 

factor across REA categories further statistical evidence of this is presented at the end 

of this section
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Figure 9 8 Mean Intrinsic/Internal Self-concept Provision scores by RAE category 

9 4 2 Goal Internalization motivation provision

This factor was identified by the factor analysis conducted on the MMP scale items 

presented m chapter eight The items of this factor were designed to measure the 

degree to which the scientists work environment provided for the motivational sources 

of Goal Internalization as defined by Leonard et al (1999) The factor contains six 

items (see table 8 4 2, chapter eight), and was found to have a Cronbach alpha scale 

reliability coefficient of 9577

Descriptive statistics for this factor are presented m table 9 18 and show a mean of 

4 7343 and a standard deviation of 1 217 for all participant responses
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Table 9 18 Descriptive statistics forjvanable Goal Internalization motivation 
provision across all participating departments__________________________

N range Minimum Maximum Mean Standard
Deviation

Goal
Internalization
Provision

330 6 1 7 4 7343 1217

Unlike figure 9 8, figure 9 9 suggests that there may be a difference between the 

reported level of Goal Internalization provision across the RAE categories Mean 

scores for this factor across RAE groupings are displayed in table 9 19

Table 9 19 Mean scores of MMP factor Goal Internalisation Provision across RAE 
groups_________________________________________________ ___ ______
Rae group 2 3 4 5 6
Mean Goal Internalisation Provision Scores 4 60 4 28 4 80 4 91 5 05

Responses for category three are clearly lower than those of categories two, four, five 

and six Further analysis of this factor is present later m this section to determine the 

exact statistical nature of this difference
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Figure 9 9 Mean Goal Internalization Provision scores by RAE category 

9 4 3 Instrumental motivation provision

This factor was identified by the factor analysis conducted on the MMP scale items 

presented m chapter eight The items of this factor were designed to measure the 

degree to which the scientists work environment provided for the Instrumental needs 

of the organisational members, 1 e their salary and associated financial benefits, as 

defined by Leonard et al (1999) The factor contains six items (see table 8 4 3, 

chapter eight), and was found to have a Cronbach alpha scale reliability coefficient of 

8867
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Descriptive statistics for this factor are presented in table 9 20 and show a mean of 

3 850 and a standard deviation of 1 399 for all participant responses

Table 9 20 Descriptive statistics for variable Instrumental Motivation Provision 
across all participating departments_____________________________________

N range Minimum Maximum Mean Standard
Deviation

Instrumental
Provision

329 6 1 7 3 850 1399

The graphical illustration of mean scores for this factor across RAE category 

departments suggest that mean responses are higher for RAE category two 

departments than for other departmental categories Mean scores for this factor across 

RAE groupings are displayed in table 9 21

Table 9 21 Mean scores of MMP factor Instrumental Provision across RAE groups
Rae group ,2 3 4 5 6
Mean Instrumental Provision Scores 4 38 3 85 4 04 3 71 3 66

The statistical significance of this difference is examined in more detail later m this 

section
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Figure 9 10 Mean Instrumental Provision scores by RAE category

2 3 4  5 6

9 4 4 External Self-concept Motivation Provision

This factor was identified by the factor analysis conducted on the MMP scale items 

presented in chapter eight The items of this factor were designed to measure the 

degree to which the scientists work environment provided for the external self- 

concept need of their organisational members, as defined by Leonard et al (1999)

The factor contains four items (see table 8 4 4, chapter eight), and was found to have a 

Cronbach alpha scale reliability coefficient of 8573



?

f
5 1894 and a standard deviation of 95078 for all participant responses

236

Descriptive statistics for this factor are presented in table 9 22 and show a mean of

Table 9 22 Descriptive statistics for variable External Self-concept Motivation 
Provision across all participating departments________________________________

N range Minimum Maximum Mean Standard
Deviation

External
Self-
concept
Provision

330 5 75 1 25 7 5 1894 95078

The graphical illustration of mean scores for this factor across RAE category 

departments suggests little difference m the mean responses between RAE category 

departments, though any potentially significant differences between RAE category 

departments are examined later m this chapter Mean scores for this factor across 

RAE groupings are displayed m table 9 23

Table 9 23 Mean scores of MMP factor External Self-concept Provision across RAE 
groups_____________________________________________________________
Rae group 2 3 4 5 6
Mean External Self-concept Provision Scores 5 14 5 02 5 29 5 16 5 33
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Figure 911 Mean External Self-concept Provision scores by RAE category

In addition to the summary information provided for results relating to the four MMP 

factors presented above, additional analyses was conducted on these items to 

determine the statistical significance of possible differences alluded to m the graphical 

illustrations of figures 9 8, 9 9, 9 105 and 9 11 This was done by conducting an 

analysis of variance (ANOVA) for the four factors of the MMP across REA 

categories of participant research departments Table 9 24 presents the results of this 

analysis
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Table 9 24 ANOVA for factors of the MMP and RAE scores
Anova

Sum, of$
Squares

df Mean
Square

F Sig

External Self-
concept
Provision

Between
Groups

4 797 4 1 199 1 332 258

Within
Groups

292 616 325 900

Total 297 413 329

Instrumental
Provision

Between
Groups

12 676 4 3 169 1 632 166

Within
Groups

629 337 324 1 942

Total 642 014 328

Goal
Internalization
Provision

Between
Groups

28 452 4 7 113 5 038 001*

Withm
Groups

458 870 325 1 412

Total 487 322 329

Intrinsic/Internal
Self-concept
Provision

Between
Groups

7 631 4 1 908 2 378 052

Within
Groups

260 734 325 802

Total 268 365 329

The results presented m table 9 24 confirm that a statistically significant difference 

exists between RAE categories on the MMP factor of Goal Internalization provision 

It is also interesting to note that while the factor of Intrinsic/Internal Self-concept 

provision is not found to show any statistically significant difference across RAE 

categories the factor does approach significance, and this relationship may warrant 

further examination with a more conceptually sound measurement instrument

A Tukey HSD test was conducted on the MMP factor Goal Internalization provision 

to determine the nature of the differences that exist between the RAE categories 

Results are presented in table 9 25
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Table 9 25 Tukey HSD test for MMP factor Goal Internalization provision, and RAE 
categories_______________________________________________________________

4  V f ,

95% Confidence 
Interval

Dependent
Variable

(I)
RAE

(J)
RAE

Mean
Difference
(I-J)

Standard
Error

Slg Lower
Bound

Upper
Bound

Goal
Internalization
Provision

2 3 3196 28890 803 -4728 1 1121

4 - 1964 29379 963 -1 0023 6095

5 -3050 29614 841 -1 1174 5073

6 -4496 29173 537 -1 2498 3507

3 2 -3196 28890 803 -1 1121 4728

4 - 5160* 18791 050 -1 0315 -0006

5 - 6247* 19155 Oil -1 1501 - 0992

6 - 7692* 18466 000 -1 2758 -2627

4 2 1964 29379 963 -6095 1 0023

3 5160* 18791 050 0006 1 0315

5 - 1087 19885 982 -6541 4368

6 -2532 19223 681 -7805 2741

5 2 3050 29614 841 -5073 1 1174

3 6247* 19155 011 0992 1 1501

4 1087 19885 982 -4368 6541

6 - 1445 19579 947 -6816 3926

6 2 4496 29173 537 -3507 1 2498

3 7692* 18466 000 2627 1 2758

4 2532 19223 681 -2741 7805

5 1445 19579 947 -3926 6816

Summarised Mean Scores across RAE Groupings
RAE Group 2 3 4 5 6
Mean Goal Internalisation Provision 
Scores

4 60 4 28 4 80 491 5 05

Results of the post hoc analysis presented m table 9 25 show that participant 

responses to the factors Goal Internalization provision for RAE category three are 

significantly different to those of categories four, five and six With category three 

respondents showing significantly lover levels of Goal Internalization provision than 

their more senior colleagues

In conclusion, research goal number two required ‘The measurement of the degree to 

which scientists participating m the current study perceive their motivational sources
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are being provided for, 1 e their ‘motivational provisions” The results presented in 

the preceding section only partially meet this goal In all five motivational sources are 

contained with the meta-theory of motivation developed by Leonard et al (1999) 

However the Measure of Motivational Provisions (MMP) only identified four 

motivational provisions, and as the Intrinsic/Internal Self-concept is an integrated 

concept, only three of those are directly related to the five concepts of the meta

theory

While the reliability and conceptual validity of MMP factors for Instrumental 

motivation provision, External Self-concept motivation provision, and Goal 

Internalization motivation provision have been confirmed during this analysis the 

conceptual relationship between the integrated factor of Intrinsic/Internal Self-concept 

motivation provision identified in the current study and the originally distinct 

concepts of Intrinsic motivation provision and Internal Self-concept motivation 

provision described within the original meta-theory of motivation (Leonard et a l , 

1999), is not congruent This outcome has serious implications for the testing of 

hypotheses developed during the course of the current study, particularly hypothesis 

three

Hypothesis 3 ‘The degree of fit between measures of the scientist’s experience of the 

motivational provisions of the research organisation and measures of the scientist’s 

motivational sources will correlate directly with measures of scientific effectiveness’
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The ramification of this failure to measure the provisions of all the motivational 

concepts contained within Leonard et al’s (Leonard et a l , 1999) meta-theory 

accurately is discussed further in section 9 9

9 5 The measurement of motivational sources

Research goal number three requires ‘The measurement and construction of a 

motivational profile for research scientists’ This goal is essential m order to 

determine the degree to which scientists are motivated by the various sources of 

motivation contained with Leonard et al’s (1999) meta-theory of motivation, and is an 

integral requirement for investigating the interaction between the scientist’s 

motivational sources, the organisation’s motivational provisions, and the resultant 

effect this interaction may have on scientific effectiveness Initial results for these 

factors and scale reliability analyses were conducted in chapter eight Descriptive 

statistics of those factors that were identified and found to be reliable are presented 

next, as well as a general profile of scientists’ motivational sources

9 5.1 Instrumental motivation

This factor was identified by the factor analysis conducted on the MMS scale items 

presented in chapter eight The items of this factor were initially designed to measure 

the degree to which participating scientists were motivated by Instrumental sources of 

motivation, as defined by Leonard et al (1999) The factor contains six items (see 

table 8 2 1, chapter eight), and was found to have a Cronbach alpha scale reliability 

coefficient of 8370
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Descriptive statistics for this factor are presented in table 9 26 and show a Mean of 

2 2837 and a standard deviation of 9976 for all participant responses

Table 9 26 Descriptive statistics for variable Instrumental motivation across all 
participating scientists_______________________________________________

N range Minimum Maximum Mean Standard
Deviation

Instrumental
motivation

329 4 67 1 00 5 67 2 2837 99076

The mean scores for factors of the OCS Revised and the MMP showed mean scores 

compared with RAE groupings This was done to ensure the units of analyses and 

comparisons were consistent For example both the OCS Revised and the MMP 

measure variables at the level of the organisation However the MMS scores reported 

here measure individual scientist’s responses to their own motivational sources 

Essentially this measurement takes place at the level of the individual, consequently 

comparative scores for MMS Mean responses are not made with the RAE categones 

but rather with the individual measure of scientific effectiveness developed for use in 

the current study, namely the Self-evaluation of Research Profile and Performance 

(SERPP) More specifically the grouping variable of scientific performance used here 

is the scientist’s response to the International Level SERPP, as this is the primary 

measure of individual scientific research effectiveness used m the current study
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Figure 9 12 Mean Instrumental Motivation scores by International Level SERPP 
category

The interpretation of the graphical illustration presented m figure 9 12 suggests that a 

difference in Instrumental Motivation may exist between scientists on the lowest level 

of the SERPP, and their counterparts who have a higher research profile rating Mean 

scores for this factor across SERPP levels are presented m table 9 27 The statistical 

significance of this observation is examined further in at the end of this section

Table 9 27 Mean scores of MMS factor Instrumental Motivation across SERPP levels
SERPP level 1 2 3 4 5
Mean Instrumental Motivation Scores 2 90 2 30 2 25 2  16 2 05

9 5 2 External Self-concept motivation

This factor was identified by the factor analysis conducted on the MMS scale items 

presented in chapter eight The items of this factor were designed to measure the
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degree to which participating scientists were motivated by external evaluation and 

approval from peers and superiors The factor contains five items (see table 8 2 2, 

chapter eight), and was found to have a Cronbach alpha scale reliability coefficient of 

7717

Descriptive statistics for this factor are presented in table 9 28 and show a Mean of 

3 8303 and a standard deviation of 1 1234 for all participant responses

Table 9 28 Descriptive statistics for variable External Self-concept Motivation across 
all participating scientists_________________________________________________

N range Minimum Maximum Mean Standard
Deviation

External
Self-
concept
Motivation

330 5 20 1 00 6 20 3 8303 1 1234

A graphical illustration of mean scores for External Self-concept motivation across 

the various levels of research effectiveness is presented m figure 9 13 This graphical 

representation shows scientists with the lowest levels of research performance to have 

slightly elevated levels of External Self-concept motivation Mean scores for this 

factor across SERPP levels are presented in table 9 29 The statistical significance of 

this preliminary finding is examined further at the end of this section

Table 9 29 Mean scores of MMS factor External Self-concept Motivation across
SERPP levels
SERPP level 1 2 3 4 5
Mean External Self-concept Motivation Scores 4 21 3 85 3 77 3 85 3 63
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Figure 9 13 Mean External Self-concept Motivation scores by International Level 
SERPP category

9 5 3 Goal Internalization motivation

This factor was identified by the factor analysis conducted on the MMS scale items 

presented in chapter eight The items of this factor were designed to measure the 

importance of congruence between organizational and individual goals, as a 

motivator The final factor contains four items (see table 8 2 3, chapter eight), and was 

found to have a Cronbach alpha scale reliability coefficient of 7816

Descriptive statistics for this factor are presented in table 9 30 and show a mean of 

4 8951 and a standard deviation of 1 1190 for all participant responses
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Table 9 30 Descriptive statistics for variable Goal Internalization motivation across 
all participating scientists ________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Goal
Internalization
Motivation

329 6 00 1 00 7 00 4 8951 1 1190

A graphical illustration of mean scores for Goal Internalization motivation across the

various levels of research effectiveness is presented in figure 9 14 This graphical

representation shows scientists with the lowest levels of research performance to have

slightly lower levels of Goal Internalization motivation Mean scores for this factor

across SERPP levels are presented m table 9 31 The statistical significance of this

preliminary finding is examined further at the end of this section

7 0

6 0 -
c/)
0
Oo

1 00 2 00 3 00 4 00 5 00

International Level SERPP Scores

Figure 9 14 Mean Goal Internalization Motivation scores by International Level 
SERPP category
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Table 9.31 Mean scores of MMS factor Goal Internalisation Motivation across 
SERPP levels _______
SERPP level 1 2 3 4 5
Mean Goal Internalisation Motivation Scores 4.56 5.05 4.84 5.01 4.95

9.5.4 Intrinsic motivation

This factor was identified by the factor analysis conducted on the MMS scale items 

presented in chapter eight. The items of this factor were designed to measure the 

importance of enjoyment in the work itself, as a motivator. The final factor contains 

five items (see table 8.2.4, chapter eight), and was found to have a Cronbach alpha 

scale reliability coefficient of .6977. This Cronbach alpha coefficient is below the 

generally acceptable standard of 0.7 for research purposes. However as it is 

approaching an acceptable level results for this scale are presented here. Although 

results are presented, they should be viewed with extreme caution and scepticism.

Descriptive statistics for this factor are presented in table 9.32 and show a Mean of 

4.6474 and a standard deviation of 1.0065 for all participant responses.

Table 9.32 Descriptive statistics for variable Intrinsic Motivation across all 
participating scientists____________________________________________

N range Minimum Maximum Mean Standard
Deviation

Intrinsic
Motivation

329 5.60 1.00 6.60 4.6474 1.0065

A graphical illustration of mean scores for Intrinsic motivation across the various 

levels of research effectiveness is presented in figure 9.15. This graphical 

representation shows little difference between scientists across levels of research
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effectiveness Mean scores for this factor across SERPP levels are presented in table 

9 33 A more detailed statistical examination of this factor is presented at the end of 

this section

Table 9 33 Mean scores of MMS 'actor Intrinsic Motivation across SERPP levels
SERPP level
Mean Intrinsic Motivation Scores

1
4 59 4 83 4 62 4 61 4 64
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Figure 9 15 Mean Intrinsic Motivation scores by International Level SERPP category

9 5 5 Internal Self-concept motivation
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This factor was identified by the factor analysis conducted on the MMS scale items 

presented in chapter eight The items of this factor were initially designed to measure 

the degree to which participants are motivated by the ‘personal’ nature and relation of 

the work to the individual, and their ability to identify their work with their own 

standards, and values The final factor contains four items (see table 8 2 5, chapter 

eight), and was found to have a Cronbach alpha scale reliability coefficient of 6726 

This Cronbach alpha coefficient is below the generally acceptable standard of 0 7 for 

research purposes Although results for this scale are presented here, they should be 

viewed with extreme caution and scepticism

Descnptive statistics for this factor are presented m table 9 34 and show a mean of 

6 2409 and a standard deviation of 1 0065 for all participant responses

Table 9 34 Descnptive statistics for variable Internal Self-concept Motivation across 
all participating scientists_________________________________________________

N range Mimmum Maximum Mean Standard
Deviation

Internal
Self-
concept
Motivation

330 2 75 4 25 7 00 4 6474 51452

The relatively small range of responses on this scale, and it’s relatively small standard 

deviation suggest a high degree of homogeneity in participant responses to this factor

The graphical illustration of mean scores for Internal Self-concept motivation across 

the various levels of research effectiveness presented m figure 9 16, suggest that 

scientists at the lowest level of research effectiveness may have lower levels of
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Internal Self-concept motivation than there more effective colleagues Mean scores 

for this factor across SERPP levels are presented in table 9 35 This finding is 

examined in more detail at the end of this section However the reader is again warned 

as to the validity and reliability of these results due to the poor Cronbach reliability of 

the scale used to measure this factor

7 0 i-----------------------------------------------------------------------------------------------------
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Figure 9 16 Mean Internal Self-concept Motivation scores by International Level 
SERPP category

Table 9 35 Mean scores of MMS factor Internal Self-concept Motivation across 
SERPP levels
SERPP level 1 2 3 4 5
Mean Internal Self-concept Motivation Scores 6 01 6 29 6 19 6 33 6 38

9 5 6 Achievement Need Motivation
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The identification of six factors from the factors analysis conducted on the MMS data 

set does not correspond with the original aim of MMS construction, which was to 

construct an instrument to measure the five factors identified in the meta-theory of 

motivation However the identification of this factor was deemed to be significant, 

and its descriptive results are presented here The factor was identified by the factor 

analysis conducted on the MMS scale items presented in chapter eight The factor 

contains only two items (see table 8 2 6, chapter eight), and was found to have a 

Cronbach alpha scale reliability coefficient of 6009 This Cronbach alpha coefficient 

is well below the generally acceptable standard of 0 7 for research purposes However 

as it’s identification is of significance to the meta-theory of motivation developed by 

Leonard et al (1999) results are presented Considering the factors weak statistical 

reliability, results should be viewed with extreme caution

Descriptive statistics for this factor are presented m table 9 36 and show a mean of 

6 4394 and a standard deviation of 56301 for all participant responses

Table 9 36 Descriptive statistics for variable Achievement Need motivation across all 
participating scientists___________________________________________________

N range Minimum Maximum Mean Standard
Deviation

Intrinsic
Motivation

330 5 00 2 00 7 00 6 4394 56301

The graphical illustration of mean scores for Achievement Need motivation across the
y

various levels of research effectiveness presented m figure 9 17 suggests little 

difference between scientists across levels of research effectiveness
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7 0

1 00 2 00 3 00 4 00 5 00

International Level SERPP Scores

Figure 9 17 Mean Achievement Need Motivation scores by International Level 
SERPP category

Mean scores for this factor across SERPP levels is presented in table 9 37

Table 9 37 Mean scores of MMS factor Achievement Need Motivation across SERPP
levels
SERPP level 1 2 3 4 5
Mean Achievement Need Motivation Scores 6 36 6 40 6 40 6 50 6 56

9 5 7 The motivational profile of research scientists

The second research goal of the current study was the construction of a profile of 

scientists motivations This was required in order to understand the factors that 

motivate a scientist to engage in scientific research and relative strength of these 

factors in relation to each other Figure 9 18 represents a general profile of scientists’
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motivations for the participant sample of the current study This figure represents 

mean scores for all participants on each of the six factors measured using the MMS

In general terms this illustration suggests that the Achievement Need and Internal 

Self-concept motivation are the strongest motivators for this sample of scientists 

Unfortunately these are also two of the MMS factors that were found to have 

unacceptably low scale reliabilities

Instrumental Goal Internalisation Internal SC

External SC  Intrinsic Achievement Need

Figure 9 18 Scientists Motivational Profile Mean scores on each factor for all 
participating scientists

Figure 9 18 represents a general profile for all scientists who participated in the 

current study In order to determine if differences exist among the motivational profile 

of scientists with varying levels of research effectiveness an ANOVA was conducted 

on the motivational sources of scientists across levels of research effectiveness The
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measure of research effectiveness used here is the scientist’s scores on the 

International Level SERPP Results of this analysis are presented in table 9 38

Table 9 38 ANOVA for MMS factors and International level SERPP scores
Anova

Sum of 
Squares

df Mean
Square

F Sig

Instrumental
Motivation

Between
Groups

17 146 4 4 286 4 556 001*

Within
Groups

304 821 324 941

Total 321 967 328

External Self-
concept
Motivation

Between
Groups

7 294 4 1 823 1 453 216

Within
Groups

407 923 325 1 255

Total 415217 329

Goal
Internalization
Motivation

Between
Groups

6 685 4 1 671 1 340 255

Within
Groups

404 073 324 1 247

Total 410 757 328

Intrinsic
Motivation

Between
Groups

1 922 4 480 471 757

Within
Groups

330 378 324 1 020

Total 332 300 328

Internal Self-
concept
Motivation

Between
Groups

3 771 4 943 3 677 006*

Within
Groups

83 327 325 256

Total 87 098 329

Achievement
Need
Motivation

Between
Groups

1 438 4 359 1 136 339

Within
Groups

102 850 325 316

Total 104 288 329

The results presented m table 9 38 show that a significant difference exists across 

levels of research effectiveness for sources Internal Self-concept motivation and
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Instrumental motivation Tukey HSD tests were conducted on these factors to 

determine the nature of these differences Results are presented in tables 9 39 and 

9 40

Table 9 39 Tukey HSD test for MMS Factor Internal Self-concept Motivation, and 
International Level SERPP score

95%
Confidence
Interval

Dependent
Variable

(I) SERPP 
International 
Level

(J) SERPP 
International 
Level

Mean
Difference
(I-J)

Standard
Error

Sig Lower
Bound

Upper
Bound

Internal
Self-
Concept
Motivation

1 2 -2742 11268 109 - 5832 0349

3 -1716 09586 381 -4346 0914

4 -3114* 10105 019 -5886 -0342

5 - 3703* 11565 013 -6875 -0530

2 1 2742 11268 109 -0349 5832

3 1026 08741 767 - 1372 3424

4 -0373 09307 995 -2926 2181

5 -0961 10875 903 -3944 2022

3 1 1716 09586 381 -0914 4346

2 -1026 08741 767 -3424 1372

4 - 1398 07181 295 - 3368 0572

5 - 1987 09122 191 -4489 0516

4 1 3114* 10105 019 0342 5886

2 0373 09307 995 -2181 2926

3 1398 07181 295 -0572 3368

5 - 0588 09666 974 -3240 2063

5 1 3703* 11565 013 0530 6875

2 0961 10875 903 -2022 3944

3 1987 09122 191 -0516 4489

4 0588 09666 974 -2063 3240

Summarised Mean Scores across SERPP levels
SERPP Level 1 2 3 4 5
Mean Internal Self-concept Motivation Scores 601 6 29 6 19 6 33 6 38
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Table 9 40 Tukey HSD test for MMS Factor Instrumental Motivation, and 
International Level SERPP score

95%
Confidence
Interval

Dependent
Variable

(I) SERPP 
International 
Level

(J) SERPP 
International 
Level

Mean
Difference
(I-J)

Standard
Error

Sig Lower
Bound

Upper
Bound

Instrumental
Motivation

1 2 5938* 21584 049 0017 1 1859

3 6441* 18363 005 1404 1 1479

4 7335* 19392 002 2015 1 2655

5 8494* 22154 001 2416 1 4571

2 1 - 5938* 21584 049 -1 1859 -0017

3 0503 16745 998 -4090 5097

4 1397 17868 936 -3504 6299

5 2556 20832 736 -3159 8270

3 1 - 6441 * 18363 005 -1 1479 - 1404

2 -0503 16745 998 - 5097 4090

4 0894 13806 967 -2893 4681

5 2053 17474 766 -2741 6846

4 1 - 7335* 19392 002 -1 2655 -2015

2 - 1397 17868 936 -6299 3504

3 -0894 13806 967 -4681 2893

5 ^ 1159 18553 971 - 3931 6248

5 1 - 8494* 22154 001 -1 4571 -2416

2 -2556 20832 736 -8270 3159

3 -2053 17474 766 -6846 2741

4 - 1159 18553 971 -6248 3931

Summarised Mean Scores across SERPP levels
SERPP Level 1 2 3 4 5
Mean Instrumental Motivation Scores 2 90 2 30 2 25 2 16 2 05

The results presented m tables 9 39 and 9 40 suggest that the scientists at the lowest 

levels of research effectiveness have lower levels of Internal Self-concept motivation 

than their peers at research effectiveness levels four and five They also have higher 

levels of Instrumental motivation than their more effective colleagues

While these findings are of some interest the relative usefulness of a profile such as 

the one presented m figure 9 18 is limited due to the poor reliability of some of the 

scales of the MMS
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In conclusion to this section, research goal number three required T he measurement 

and construction of a motivational profile for research scientists’ This goal is 

essential m order to determine the degree to which scientists are motivated by the 

various sources of motivation contained with Leonard et al’s (1999) meta-theory of 

motivation, and is an integral requirement for investigating the interaction between 

the scientist’s motivational sources, the organisation’s motivational provisions, and 

the resultant effect this interaction may have on scientific effectiveness In all five 

motivational sources are contained with the meta-theory of motivation developed by 

Leonard etal (1999) However the Measure of Motivational Sources (MMS) 

identified six distinct factors, as described in chapter eight

While the reliability and conceptual validity of MMS factors for Instrumental 

Motivation, External Self-concept Motivation, and Goal Internalization Motivation 

have been confirmed, the results of the current study pose senous concerns for the 

integrity of the scales that measure Intrinsic Motivation, Internal Self-concept 

Motivation, and Achievement Need Motivation This outcome has serious 

implications for the testing of hypotheses developed during the course of the current 

study, particularly hypothesis three The implications of this outcome are discussed 

again in section 9 9 of this chapter

9 6 The measurement of scientific research effectiveness

Research goal number four requires the adequate measurement of scientific research 

effectiveness for all participants m the current study In fact due to the nature of the



variables contained within the model developed during the course of the current study, 

two measures of scientific research effectiveness were required One at the micro

level of the individual, and one at the more macro level of the research 

unit/department

At the macro-level a pre-existing and readily identifiable measure was utilised in the 

current study This was the Research Assessment Exercise (RAE) score discussed in 

chapters seven and eight At the level of the individual a new measure of research 

effectiveness was required As the stages employed m the development of this 

instrument, and the validation of this instrument has been discussed m chapters six 

and eight respectively, they are not repeated here At this stage it is sufficient to note 

that research goal number four ‘The measurement of scientific research effectiveness 

for all scientists participating in the current study’, was adequately met

9 7 The organisation and scientific effectiveness

Having examined descriptive results relating to the four mam research goals of the 

current study, it is now possible to examine the hypotheses derived from the model 

developed during the course of the current study and originally presented m chapter 

five The first of these hypotheses to be examined is hypothesis 1 

‘Research organisations that exhibit higher scores on measures of their organisational 

characteristics will exhibit higher scores on measures of research effectiveness’
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This statement predicts a positive linear relationship between the characteristics of the 

research organisation and its levels of research effectiveness In order to test this 

hypothesis a one-tailed Pearson correlation was conducted on participant responses to 

factors of the OCS Revised and RAE scores for the participating departments These 

results are presented m table 9 41 Results identify significant between group 

differences for all factors of the OCS revised and RAE scores

Table 9 41 Summary of Pearson correlations for OCS Revised factors and RAE 
scores for participating research departments_____________________________
OCS Revised Factor Research Assessment Exercise
Teamwork Pearson Correlation □ 128* 

Sig (1-tailed) □ 010 
N 329 □

Morale Pearson Correlation^ 275** 
Sig (l-tailed)D 000 
N 329D

Information Flow Pearson Correlation □ .208** 
Sig (1-tailed) □ 000 
N 330D

Involvement Pearson Correlation □ 250** 
Sig ( 1 -tailed) □ 000 
N 330D

Supervision Pearson Correlation^ 217** 
Sig (l-tailed)D 000 
N 316D

Meetings Pearson CorrelationD 167** 
Sig (l-tailed)D 001 
N 328 □

Selection Pearson CorrelationD 212** 
Sig (l-tailed)D 000 
N 326C

* correlation is significant at the 0 05 level (1-tailed) 
** correlation is significant at the 0 01 level (1 -tailed)

Despite the statistical significance of the results, the correlations present in table 9 41 

are all very low This suggests that while there is a relationship between the 

organisational characteristics of the research organisation measured here and the



organisations level of research effectiveness this relationship is quite weak, pointing 

to the need to examine alternative predictors of research effectiveness

A regression model for the organisational characteristics of the OCS Revised and the 

RAE measure of scientific research effectiveness further highlights the weakness in 

the relationships identified in table 9 41 A linear regression model was constructed 

using the RAE score as a dependent variable and the organisational characteristics of 

teamwork, morale, information flow, involvement, supervision, meetings and 

selection, as independent variables Results are presented m table 9 42

Table 9 42 Regression coefficients for organisational characteristics predictors of 
RAE scores
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Variable Standardised coefficient t Significance
Teamwork -095 -1  2 10 227
Morale 260 2 286 023*
Information Flow 1 o - 736 462
Involvement 069 670 503
Supervision 126 1 643 10 1
Meetings -041 -481 631
Selection 052D 661 509

The results presented m table 9 42 identify the factor Morale as the single statistically 

significant predictor of the RAE scores of research effectiveness The weakness of the 

relationships is also highlighted by summary statistics of the goodness-of-fit of the 

regression model examined here The R value of 301 represents a weak model with 

very little predictive ability

Table 9 43 Goodness-of-fit model summary for RAE scores and organisational 
characteristics
Model R R Squared Adjusted R Squared Standard Error of the Estimate
1 301 091 070 1 2 2 1



In addition to the Pearson correlations, and regression model conducted on RAE 

scores and the factors of the OCS Revised further examinations were conducted to 

examine in more detail the nature of differences and similarities that exist among the 

factors of the OCS Revised, across the vanous scores of the RAE Potential 

differences between RAE grouped departments were identified earlier m this chapter 

through the graphical illustration of mean scores for OCS Revised factors presented in 

figures, 9 1, through 9 7 These graphs illustrate a potential difference m these factors 

across RAE categories, but also suggest that the nature of these differences may not 

be linear The preliminary findings are examined further using a one-way 

classification ANOVA (Analysis of Variance) This statistical procedure determines if 

significant difference exists between the mean sores of factors across groups In this 

instance the grouping variable is the RAE categories for participating departments 

Results of the ANOVA are presented m table 9 44
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Table 9 44 ANOVA for factors of tfie OCS Rëvised and RAE scores
ANOVA

Sum of 
Squares

df Mean
Square

F Sig

Teamwork Between
Groups

3 450 4 863 1 759 137

Within
Groups

158 915 324 490

Total 162 365 328

Morale Between
Groups

26 763 4 6 691 9 927 000**

Within
Groups

218 376 324 674

Total 245 138 328

Information
Flow

Between
Groups

15911 4 3 978 6 298 000**

Within
Groups

205 286 325 632

Total 221 198 329

Involvement Between
Groups

22 427 4 5 607 7 854 000**

Within
Groups

232 017 325 714

Total 254 445 , 329

Supervision Between
Groups

13 806 4 3 451 5 235 000**

Within
Groups

205 063 311 659

Total 218 869 315

Meetings Between
Groups

6 961 4 1 740 3 614 007**

Withm
Groups

155 539 323 482

Total 162 500 327

Selection Between
Groups

10 327 4 2 582 6 308 000**

Withm
Groups

131 390 321 409

Total 141 717 325

ANOVA results presented in table 9 44 show that significant differences do exist 

between the mean scores of the OCS Revised across RAE groups for all but one of the 

OCS Revised factors To further examine the nature of these differences a post hoc



analysis was conducted A multiple comparison Tukey HSD (honestly significant 

difference) test was employed to determine where exactly the differences lay in the 

original findings of the ANOVA Results are presented in table 9 45

Table 9 45 Tukey HSD test for PCS Revised Factor Morale, and RAE departments
95% CONFIDENCE 

INTERVAL
Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(I-J)

Std Error Sig Lower
Bound

Upper
Bound

Morale 2 3 2130 19961 823 -3346 7606
4 - 3946 20299 296 -9514 1623
5 - 3757 20496 356 - 9379 1866
6 -4850 20156 116 -1 0379 0679

3 2 -2130 19961 823 -7606 3346
4 - 6076* 12983 000 -9637 -2514
5 - 5886* 13289 000 - 9532 -2241
6 - 6980* 12759 000 -1 0480 - 3480

4 2 3946 20299 296 -1623 9514
3 6076* 12983 000 2514 9637
5 0189 13791 1 000 -3594 3972
6 -0904 13281 961 -4548 2739

5 2 3757 20496 356 - 1866 9379
3 5886* 13289 000 2241 9532
4 -0189 13791 1 000 -3972 3594
6 - 1093 13581 929 -4819 2632

6 2 4850 20156 116 -0679 1 0379
3 6980* 12759 000 3480 1 0480
4 0904 13281 961 - 2739 4548
5 1093 13581 929 -2632 4819

Summarised Mean Scores across RAE Groupings
RAE Group 2 3 4 5 6
Mean Morale Scores 2 46 2 25 2 86 2 84 2 95

Results presented m table 9 45 show that Morale scores of RAE category three 

departments are significantly lower than the Morale scores of RAE categories four, 

five and six departments If we consider this findings in conjunction with the 

admittedly weak, but significant, correlation between Morale and researcher 

effectiveness identified previously one might expect that Morale scores for RAE 

category two departments would also be lower than the category four, five and six 

departments At this point it is important to note some disparity that exists between
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the number of respondents withm each of the RAE categones The numbers of 

participant scientists m each RAE are presented in table 9 46

Table 9 46 Number of participating scientists in each RAE category
RAE category Number of participating scientists in each category N

2 21

3 87

4 74

5 68

6 79

As we can see from the figures presented in table 9 46 the number of participant 

responses that make up the overall response for factors examined in RAE category is 

only 21 This is significantly lower than the number of participant responses m other 

categones, and may have a significant influence on results relating to this RAE 

category

Similar findings relating to differences in OCS Revised mean scores for factors 

Information Flow, Involvement, Supervision, and Meetings, between RAE category 

three and categones four, five and six are presented in tables 9 47, 9 48, 9 49, and 

9 50
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Table 9 47 Tukey HSD test for OCS Revised factor Information Flow, and RAE
departments__________  r '

95% Confidence 
Interval

Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(I-J)

Std Error Sig Lower
Bound

Upper
Bound

Information
Flow

2 3 1145 19323 976 -4155 6446
4 -3948 19651 264 -9338 1443
5 -3452 19807 409 - 8886 1981
6 -3716 19513 317 -9069 1637

3 2 - 1145 19323 976 -6446 4155
4 - 5093* 12568 001 - 8541 - 1646
5 -4598* 12812 004 -8112 - 1083
6 -4861* 12351 001 - 8250 - 1473

4 2 3948 19651 264 -1443 9338
3 5093* 12568 001 1646 8541
5 0495 13300 996 -3153 4144
6 0232 12857 1 000 -3295 3759

5 2 3452 19807 409 -1981 8886
3 4598* 12812 004 1083 8112
4 -0495 13300 996 -4144 3153
6 -0264 13096 1 000 1 -3856 3329

6 2 3716 19513 317 - 1637 9069
3 4861* 12351 001 1473 8250
4 - 0232 12857 1 000 - 3759 3295
5 0264 13096 1 000 - 3329 3856

Summarised Mean Scores across RAE Groupings
RAE Group 2/ 3 4 5 6
Mean Information Flow Scores 2 82 271 3 22 3 17 3 19

Results show significant difference between RAE group three scores on the measure 
of Information Flow, and RAE groups four, five and six
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Table 9 48 Tukey HSD test for OCS Revised factor Involvement, and RAE
departments

95% Confidence 
Interval

Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(I-J)

Std Error Sig Lower
Bound

Upper
Bound

Involvement 2 3 - 1593 20543 938 -7228 4042
4 - 6540* 20891 016 -1 2270 -0809
5 -7169* 1” 21057 007 -1 2945 - 1392
6 -6623* 20744 013 -1 2313 - 0933

3 2 1593 20543 938 -4042 7228
4 - 4947* 13362 002 -8612 - 1282
5 - 5576* 13621 001 -9312 - 1840
6 - 5030* 13131 001 -8632 - 1428

4 2 6540* 20891 016 0809 1 2270
3 4947* 13362 002 1282 8612
5 - 0629 14140 992 -4508 3250
6 -0083 13669 1 000 - 3833 3666

5 2 7169* 21057 007 1392 1 2945
3 5576* 13621 001 1840 9312
4 0629 14140 992 -3250 4508
6 0546 13922 995 - 3273 4365

6 2 6623* 20744 013 0933 1 2313
3 5030* 13131 001 1428 8632
4 0083 13669 1 000 -3666 3833
5 -0546 13922 995 -4365 3273

Summansec Mean Scores across RAE Groupings
RAE Group 2 3 4 5 6
Mean Involvement Scores 2 46 2 62 3 12 3 18 3 13

Results show significant differences between RAE group two and three scores on the 

measure of Involvement, and RAE groups four, five and six



267

Table 9 49 Tukey HSD test for OCS Revised factor Supervision, and RAE
departments_________________ -_________________________________________

95% Confidence 
Interval

Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(I-J)

Std Error Sig Lower
Bound

Upper
Bound

Supervision 2 3 1981 19835 856 -3462 7423
4 - 1992 20139 860 -7517 3534
5 - 2020 20382 859 -7613 3572
6 - 3571 20047 386 -9072 1929

3 2 - 1981 19835 856 -7423 3462
4 - 3972* 13077 022 - 7561 -0384
5 -4001* 13449 026 -7691 -0311
6 -5552* 12937 000 -9102 -2003

4 2 1992 20139 860 - 3534 7517
3 3972* 13077 022 0384 7561
5 -0029 13893 1 000 -3841 3783
6 -1580 13398 763 - 5256 2096

5 2 2020 20382 859 - 3572 7613
3 4001* 13449 026 0311 7691
4 0029 13893 1 000 - 3783 3841
6 - 1551 13761 792 -5327 2224

6 2 3571 20047 386 - 1929 9072
3 5552* 12937 000 2003 9102
4 1580 13398 763 -2096 5256
5 1551 13761 792 -2224 5327

Summansed Mean Scores across RAE Groupings
RAE Group 2*i 3 4 5 6
Mean Supervision Scores 2 93 2 74 3 13 3 14 3 29

Results show significant difference between RAE group three scores on the measure 

of Supervision, and RAE groups four, five and six
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Tabic 9 50 Tukey HSD test for PCS Revised factor Meetings, and RAE departments
' 95% Confidence 

Interval
Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(I-J)

Std Error Sig Lower
Bound

Upper
Bound

Meetings 2 3 0507 16891 998 -4126 5141
4 -2731 17158 504 - 7438 1976
5 >2602 17324 562 - 7355 2150
6 -2722 17037 500 -7396 1952

3 2 -0507 16891 998 -5141 4126
4 - 3238* 11003 029 -6257 -0220
5 - 3109* 11261 048 -6199 - 0020
6 - 3229* 10814 025 -6196 -0263

4 2 2731 17158 504 -1976 7438
3 3238* 11003 029 0220 6251
5 0129 11657 1 000 - 3069 3327
6 0009 11226 1 000 - 3071 3089

5 2  n 2602 17324 562 - 2150 7355
3 3109* 11261 048 0020 6199
4 -0129 111657 1 000 -3327 3069
6 -0120 11479 1 000 - 3269 3029

6 2 2722 17037 tyi O o - 1952 7396
3 3229* 10814 025 0263 6196
4 -0009 11226 1 000 - 3089 3071
5 0120 11479 1 000 - 3029 3269

Summansec Mean Scores across RAE Groupings
RAE Group 2 3 4 5 6
Mean Meetings Scores 2 58 2 53 2 85 2 84 2 85

Results show significant difference between RAE group three scores on the measure 

of Meetings, and RAE groups four, five and six

Results of Tukey HSD test for OCS Revised factor Selection shows a significant 

difference between responses for category three, and categories five and six These 

results are presented m table 9 51 However the reader is again warned as to the 

validity of these results due to the poor scale reliability of the items used to measure 

this factor
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Table 9 51 Tukey HSD test for PCS Revised factor Selection, and RAE departments
95% Confidence 

Interval
Dependent
Variable

(I) RAE (J) RAE Mean
Difference
(1-J)

Std Error Sig Lower
Bound

Upper
Bound

Selection 2 3 3165 15573 253 - 1107 7437
4 0393 15818 999 -3947 4732
5 -1228 15972 939 -5610 3153
6 -1177 15750 945 -5498 3143

3 2 -3165 15573 253 - 7437 1107
4 -2772 10144 051 - 5555 0010
5 - 4393* 10382 000 -7241 - 1545
6 - 4342* 10038 000 -7096 - 1589

4 2 - 0393 15818 999 -4732 3947
3 2772 10144 051 -0010 5555
5 - 1621 10747 558 -4569 1328
6 - 1570 10415 558 -4427 1287

5 2 1228 15972 939 -3153 5610
3 4393* 10382 000 1545 7241
4 1621 10747 558 -1328 4569
6 0051 10647 1 000 -2870 2972

6 2 1177 15750 945 -3143 5498
3 4342* 10038 000 1589 7096
4 1570 10415 558 - 1287 4427
5 -0051 10647 1 000 -2972 2870

Summansec Mean Scores across RAE Groupings
RAE Group 2 3 4 5 6
Mean Selection Scores 3 00 2 69 2 97 3 13 3 13

The results presented in the previous tables are significant m that they identify 

difference in organisational characteristics between RAE grouped departments They 

also offer some insight into the relative weakness of the results reported in Pearson 

correlations and the regression model m tables 9 41 and 9 42, as these statistical 

procedures examine linear relationships between variables Results of the ANPVA 

suggest that the relationship may not be linear This, quite significant finding is 

discussed further in chapter ten

To conclude this section, the results present previously offer support for hypothesis 1 

‘Research organisations that exhibit higher scores on measures of their organisational 

characteristics will exhibit higher scores on measures of research effectiveness’
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While the methodological design of this study does not allow for the identification of 

causality among the variables under examination, the identification of correlations 

between factors does offer some support to hypothesis one

However while the hypothesis was supported, the relative weakness of the 

correlations reported here suggest that the relationship between organisational 

characteristics and research effectiveness may not be a linear one and that additional 

factors not examined here may also play a significant role in influencing scientific 

effectiveness A more detailed interpretation and the implications of these results are 

discussed in chapter ten

9 8 The organisation and motivational provisions

The model of scientific effectiveness developed during the course of the current study 

proposes a direct link between the organisational characteristics of the research 

organisation as measured by the OCS Revised, and scientists experience of the degree 

to which their motivational needs are provided for by their organisation This 

relationship is reflected m hypothesis 2 ‘The measurement of organisational 

characteristics of the research environment employed m the current study will relate 

directly to the measures of scientists expenence of the organisations provision for 

motivational sources’
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In order to test this hypothesis a number of regression models were constructed to 

determine the relationship between the organisational characteristics measured using 

the OCS Revised and the motivational provisions measured using the MMP

The first MMP factor examined here is that of the Intnnsic/Intemal Self-concept 

motivational provision As described in chapter eight this factor is an amalgamation of 

two of the factors in Leonard et al’s (1999) meta-theory of motivation that was 

identified during the factor analysis of MMP items The results for regression are 

presented m table 9 52

Table 9 52 Regression coefficients and model summary for organisational 
characteristics of the OCS Revised and MMP factor Intrinsic/Internal Self-concept 
motivation provision____________________________________ ____ __________
Variable Standardised

coefficient
t Significance

Teamwork 219 3 025 003*
Morale 177 1 700 090
Information
Flow

027 292 770

Involvement 296 3 105 002*
Supervision 041 576 565
Meetmgs -228 -2 885 004*
Selection -044 -600 549

Mode : Summary
R R Squared Adjusted R 

Squared
Standard Error of the 
Estimate

483 233 216 8006

As is evident from table 9 52 three factors, those of Teamwork, Involvement, and 

Meetmgs, are identified as significant predictor variable for the organisational 

provision of Intrinsic/Internal Self-concept motivation The goodness-of-fit measure 

of 483 highlights the weaknesses of the relationships measured here Conceptual



explanation of this result is made difficult due to the integrated nature of the MMP 

factor Intrinsic/Internal Self-concept motivation provision
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The next factor examined is that of Goal Internalization motivation provision 

Presented in table 9 53 is the regression model for the predictive ability of 

organisational characteristics on Goal Internalization motivation provision

Table 9 53 Regression coefficients and model summary for organisational 
characteristics of the OCS Revised and MMP factor Goal Internalization Motivation 
Provision
Variable Standardised

coefficient
t Significance

Teamwork - 076 -1212 226
Morale 683 7 588 000*
Information
Flow

028 358 721

Involvement 043 525 600
Supervision - 056 -920 358
Meetings -044 -646 518
Selection 031 499 618

Mode Summary
R R Squared Adjusted R 

Squared
Standard Error of the 
Estimate

655 429 416 9301

Here we see only one OCS Revised factor identified as a significant predictor of this 

factor of motivational provision In this instance the organisational characteristic of 

Morale is most strongly related to the MMP factor of Goal Internalization motivation 

provision Though the goodness-of-fit for this regression model is higher than those 

previously presented it still represents a weak predictive model Suggesting alternative 

influences on the provision of Goal Internalization motivation
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The relationship between organisational characteristics and the provision for 

Instrumental motivational needs are present next in table 9.54. One significant 

relationship was found between the provision for instrumental motivation and the 

organisational characteristics measured in the current study. A fact further emphasised 

by the poor goodness-of-fit, of .275, reported for this regression model. However this 

is not an unexpected result as few of the factors measured by the OCS Revised 

address any organisational aspects relating to the financial circumstances of 

organisational members that might be associated with the provision for instrumental 

needs. In this instance the OCS concept of Morale relates to the relationship between 

management and employees. For example issues of respect for employees, fair 

treatment, and motivation to perform are contained within this factor. It is likely that 

where individuals do not perceive equity in their salary and pay, or feel they are not 

being fairly rewarded for the work that they do, then they are also likely to report 

lower levels of morale, or satisfaction with the employer-employee relationship.

Table 9.54 Regression coefficients and model summary for organisational 
characteristics of the OCS Revised and MMP factor Instrumental Motivation 
Provision
Variable Standardised

coefficient
t Significance

Teamwork .022 .278 .781
Morale .301 2.627 .009*
Information
Flow

-.021 -.208 .836

Involvement -.177 -1.697 .091
Supervision .077 .995 .321
Meetings .046 .528 .598
Selection .012 .153 .878D

Mode Summary
R R Squared Adjusted R 

Squared
Standard Error of the 
Estimate

.275 .076 .055 1.3688
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Presented in table 9 55 is the regression model for the relationship between 

organisational charactensties and the provision for External Self-concept motivation 

This analysis identifies several organisational factors that have predictive significance 

on the MMP factor of External Self-Concept motivational provision These factors 

include Teamwork, Involvement, and Supervision These identified relationships are 

intuitively related as they all pertain to the quality of the scientists’ interactions with 

colleagues and superiors, which would be of integral importance m adequately 

providing for External Self-concept motivational needs Once again the goodness-of- 

fit for this regression model is weak, suggesting that alternative factors, not measured 

here may also play a significant part in influencing the provision for this motivational 

need

Table 9 55 Regression coefficients and model summary for organisational 
characteristics of the OCS Revised and MMP factor External Self-concept Motivation 
Provision
Variable Standardised

coefficient
t Significance

Teamwork 475 7717 000*

Morale -055 -621 535

Information
Flow

009 118 906

Involvement 255 3 149 002*

Supervision 204 3415 001*

Meetings -059 - 878 381

Selection -062 -1 009 314

Mode Summary
R R Squared Adjusted R 

Squared
Standard Error of the 
Estimate

668 446 434 7234

In conclusion, hypothesis 2 states that T he measurement of organisational 

characteristics of the research environment employed in the current study will relate 

directly to the measures of scientists experience of the organisations provision for



motivational sources’ Three of the four MMP factors measured in the current study 

were found to be significantly related to organisational characteristics measured by 

the OCS Revised This finding supports hypothesis two Specific organisational 

characteristics have been identified as relating directly to the provision of the 

motivational needs measured m the MMP However the relationships identified here 

are weak This may partly be due to the limited number of organisational 

characteristics measured m the current study and suggests that considerably more

research needs to be conducted before any definitive explanation can be made as to
\

the relationship between organisational characteristics and the provision of 

motivational needs

9 9 The interaction between M otivational Sources and M otivational Provisions

The final hypothesis derived from the model developed during the course of the study 

states that ‘The degree of fit between the scientist’s experience of the motivational 

provisions of the research organisation and the scientist’s motivational sources 

influences scientific effectiveness’

Testing this hypothesis requires a measure for each of the motivational sources 

contained within Leonard et al’s (1999) meta-theory of motivation and a 

corresponding measure of the organisations provision for that motivational source

As mentioned previously in this chapter and discussed m chapter eight several 

weaknesses in both the MMS and the MMP have been identified For example six
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factors were identified from a factor analysis of MMS items developed during the 

course of this research, but only five of these are identifiable in the meta-theory of 

motivation The additional factor identified, Achievement Need motivation does not 

have a corresponding measure of motivational provision, and consequently the 

interaction between this source of motivation and the provision for this source of 

motivation cannot be examined In addition to this the statistical reliability of some of 

the factors measured by the MMS are below the acceptable level of 0 7

Added to this is the fact that only four factors were identified during the factor 

analysis of MMP items m chapter eight The Intrinsic/Internal Self-concept 

motivational provision factor is an integrated factor comprising items originally 

developed to measure two separate constructs and consequently has no corresponding 

measure in the MMS

Results presented earlier m this chapter and displayed in figure 9 18 suggest that the 

top three motivators for most scientists are some combination of Achievement Need 

Motivation, Internal Self-concept motivation, and either Intrinsic Motivation or Goal 

Internalization Motivation Unfortunately measures for matching motivational 

provisions for most of these factors do not exist, and where they do, the sample of 

scientists who identify the motivational source as a primary source is so small as to 

offer little insight into the relationship Consequently the weaknesses identified m the 

measurement instruments developed during the current study preclude any suitable 

testing of hypothesis three
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In conclusion results presented in chapter nine reflect the degree to which the primary 

research goals of the current study have been met and hypotheses have been tested 

Unfortunately not all goals have been met, to a satisfactory degree and consequently 

only limited conclusions can be made with regard to the model of research 

effectiveness put forward in the current study However the findings presented here do 

add to the literature on both the organisation of scientific effectiveness and work 

motivation, and their relation to this literature as well as the limitations of the current 

study and recommendations for future research are discussed more thoroughly in 

chapter ten

9 10 Conclusion



CHAPTER TEN

DISCUSSION, CRITICAL REVIEW AND RECOMMENDATIONS FOR FUTURE

RESEARCH

10 1 Introduction

The initial goal of this study was to contribute to theory building on the role of the 

organisation m scientific effectiveness We started with an examination of the human 

and financial scale of scientific research in order to highlight the importance of 

science to society This was followed by a review of research approaches and topics 

from sociological, historical and psychological researchers, which highlighted the 

historical research focus on investigations into the factors that influence and predict 

scientific performance Research on the organisation of science and existing models 

of scientific effectiveness were then presented This was followed by an examination 

of the role of work motivation in the scientific endeavour and a review of classic and 

contemporary literature on work motivation The literature reviewed was then 

integrated and presented as a new hypothetical model of scientific effectiveness 

incorporating existing research on the organisation of science and work motivation In 

the current chapter we review the aim and theoretical framework of the current study 

We draw conclusions with respect to the influence and role of both the organisational 

environment and the scientist’s motives to engage in scientific research In addition 

we review the adequacy of the hypothesised model Subsequently we discuss the 

limitations of the current study, with regard to the sample, the measures used and the
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model itself, and make recommendations for future research This chapter then ends 

with a discussion of the practical implications of the study

10 2 Review of the aim and theoretical fram ework of the current study

The decision to study the nature of scientific effectiveness within research 

organisations resulted from a popular interest and background in the physical sciences 

coupled with a professional interest m organisational theory and the influence of the 

organisation on human performance More specifically the importance of the 

organisation in understanding scientific effectiveness and research performance has 

been highlighted in recent times by researchers such as Hurley (1997), Chawla and 

Singh (1998), and Mouly and Sankaran (1998) This research reflects a rejuvenation 

of interest m this topic, while also highlighting the lack of theoretical study that has 

focused on explaining, predicting and influencing scientific effectiveness

The model of scientific effectiveness developed during the course of the current study 

integrated existing research on aspects of scientific performance, creativity in science 

and work motivation so as to improve our understanding of the role and importance of 

both the characteristics of the organisation, and characteristics of the individual m 

determining levels of research performance The study offered a model that explained 

scientific effectiveness through the suitable interaction of organisational 

characteristics and appropnate motivational sources of the scientist It posed three 

mam questions The first question was concerned with the nature of the relationship 

between the characteristics of the research organisation and its scientific performance 

The second question was concerned with the relationship between the characteristics



of the research organisation and scientists’ expenences of how the organisation 

provided for their motivational needs Finally the third question was concerned with 

how the interaction between the scientists’ motivational needs and the motivational 

provisions of the organisation influenced scientific effectiveness In order to answer 

these questions we formulated three hypotheses and conducted an investigative survey 

based study with a sample of scientific researchers working m UK universities 

Instruments were developed to measure the variables contained withm the 

hypothesised model The data collected from the 330 participating scientists was then 

statistically analysed to determine the validity of the model and to test the hypotheses 

denved from it

10 3 The organisation and scientific effectiveness

One of the primary goals of the current study was to examine the nature of the 

relationship between the organisation and scientific effectiveness The importance of 

the organisation as an influential factor m explaining scientific effectiveness has been 

identified m the literature by such researchers as Argyns (1968), Unesco (1979), 

Glueck and Thorp (1971), Hurley (1997) and others However the nature of this 

relationship was for from clear Hypothesised models were either lacking empirical 

support such as Hurley (1997) and Thamhain and Wilemon (1987) or examined 

relationships from a linear perspective, that is they examined if linear improvement in 

characteristics of the research organisation corresponded with linear improvements in 

scientific effectiveness
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The current study operationalised the concept of the organisation using Glaser et al’s 

(1987) Organisational Culture Survey, with additional items from Conway (2003)

This measurement instrument was found to be reliable, with the exception of the 

factor Selection, whose scale reliability was slightly below the acceptable standards of 

measurement instruments utilised for research purposes

Initial analysis of the data took a linear approach In doing so it identified only one 

significant linear relationship, that of Morale Although the identification of this 

relationship was significant the strength of the relationship was weak (r = 26) The 

relative weakness of this result was not entirely surprising in light of studies that have 

examined the link between organisational characteristics and research effectiveness 

from similar perspectives, such as Unesco (1979) An alternative approach was then 

taken in the analysis of the data An analysis of the variation in organisational 

characteristics across RAE performance categories was conducted This allowed for 

the investigation of differences between groups to determine if any difference existed 

in their organisational characteristics and if so where this difference lay

The results presented a clear pattern Many of the organisational characteristics of 

participating departments m RAE performance category three were found to be 

significantly lower than the higher RAE performance category participants This was 

true for the organisational charactensties of Morale, Information Flow, Supervision, 

Meetings, and Involvement In the case of the factor Involvement both RAE 

department categories two and three were found to have significantly lower scores 

than the higher ranked RAE departments In addition the statistically unreliable 

measure of Selection was found to be significantly lower for category three RAE



ranked departments than category four and five departments The explanation of these 

findings is complicated by the fact that RAE category two departments were not 

found to have significantly lower scores on most of the afore mentioned 

organisational characteristics than the higher RAE performance category participants 

However, as mentioned in chapter nine the number of responses that comprise the 

results for category two departments was much smaller than for other response 

categories In fact the data collected from category two respondents represented only 

21 individual respondents from two participating departments This brings into 

question the representative nature of these responses

If we disregard RAE category two responses due to their small size, the potential 

significance of the results on the organisation of science is more clearly identifiable 

Differences in the organisational characteristics of Morale, Information Flow, 

Supervision, Meetings, Involvement, and the statistically unreliable measure of 

Selection can distinguish RAE category three departments from higher ranked 

departments, but differences across these variables are not sufficient to distinguish 

categones four, five and six from each other Such findings are in line with other 

research studies on the link between the organisation and scientific research 

effectiveness

For example Argyns5 (1968) analysis of organisational factors that influence the 

effectiveness of research and development organisations highlighted several 

organisational factors that could inhibit or promote performance This research did not 

suggest a linear relationship between organisational characteristics and performance, 

but rather stated that specific organisational characteristics should be in place and
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operating effectively in order for the organisation to be productive The findings of 

the current study provide empirical support Argyns’ claims By identifying a 

‘minimum’ operational level of several organisational characteristics necessary for 

effective research to take place, the current study adds weight to Argyris’ argument 

that ineffective management and inappropriate organisational circumstances will 

inhibit research performance

Similar concepts are contained within Thamhain and Wilemon’s (1987) systems 

model of research effectiveness Thamhain and Wilemon identify influencing factors 

of the organisational environment under the two headings of drivers and bamers 

Barriers inhibit effectiveness, while drivers promote effectiveness Results from the 

current study suggest that single factors can act as either drivers or bamers depending 

on their relative position on a positive to negative continuum This is a reasonable 

proposition and is suggest in the work of Hurley (1997) and Mouly and Sankaran 

(1998) Essentially a single organisational characteristic, say teamwork, can act as a 

driver or a barrier depending on whether team functioning is manifested in a positive, 

efficient, constructive manner (dnver) or is manifested in a dysfunctional, ineffective, 

and destructive manner (barrier) By viewing results from the current study from the 

perspective of Thamhain and Wilemon’s (1987) systems theory, we might suggest 

that the factors of Morale, Information Flow, Supervision, Meetings, Involvement, 

Selection are so low as to be barriers to effective research in our category three RAE 

departments, but are of sufficiently high levels to be drivers for our category four, five 

and six RAE departments
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The current findings can also be used to provide greater explanation and empirical 

support to Mouly and Sankaran5 s (1998) ethnographic study of a dysfunctional 

research unit In light of findings from the current study it is likely that the 

organisational characteristics of the research unit examined by Mouly and Sankaran 

were significantly lower than the characteristics of Morale, Information Flow, 

Supervision, Meetings, Involvement, and Selection for the RAE level four, five, and 

six departments that participated in the current study

i

The current study also offers insight into the essentially descriptive findings presented 

in reviews of the organisation and management of science by researchers such as 

Glueck and Thorp (1971) and Bland and Ruffin (1992) Findings from the current 

study support earlier claims as to the importance of organisational characteristics in 

the research environment, but also elaborate on such findings by identifying the

r ̂

probable nature of the relationship between characteristics of the research 

environment and scientific effectiveness

The results of the current study also offer an elaboration on Baumgartels (1956) work 

Baumgartel essentially identified a relationship between leadership styles and the 

degree of motivation and satisfaction of scientists in research organisations These 

characteristics were used as a proxy for performance The current study clearly 

identifies the OCS factor of Supervision as significant in the relationship between 

organisational characteristics and scientific effectiveness Though Baumgartels 

concepts of leadership were linked to a specific leadership theory, there is distinct 

conceptual similarity between the concepts of leadership and the concept of 

supervision Through the juxtaposition of the these findings we can suggest, with



some empirical support that the link between supervision, motivation, and an outcome 

measure of research effectiveness should be identifiable, and that the current findings 

offer support for the general premise of Baumgartel’s (1956) study, that leadership 

styles affect research performance

Results from the current study suggest that an alternative explanation must exist for 

the variation in performance levels between the higher RAE ranked departments (1 e 

category four, five and six departments) Results suggest that a minimum level of the 

organisational charactenstics examined in the current study must exist m order to 

facilitate a moderate level of scientific effectiveness, but that these charactenstics are 

not sufficient in distinguishing between higher levels of research performance

Such findings lend support to Hurley’s (1997) proposition that it is the suitable 

combination of both orgamsational charactenstics and individual charactenstics that 

leads to scientific discovery In the current study we have demonstrated that specific 

levels of organisational charactenstics seem necessary in order to attain a level of 

research performance but are not sufficient m determining variation in performance at 

more advanced levels This vanation at the higher end of the performance spectrum 

might then be accounted for by variation in the skills, knowledge, and ability of the 

individual members of the organisation This result also suggests that the impact of 

the organisations characteristics on scientific effectiveness is not a linear one The 

improvement of the organisational environment m which scientific research takes 

place will only lead to improved research performance to a point Once the 

organisation has reached this point it is alternative vanables, possibly the individual
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characteristics of the organisations members, as suggested by Hurley (1997), which 

may determine the degree of research effectiveness

Perhaps the most significant contribution of the results of the current study relating to 

the influence of organisational characteristics on scientific effectiveness is their ability 

to offer greater elaboration and explanation of the findings of the Unesco (1979) 

study

The Unesco (1979) study is the largest, most elaborate, and complex, study of its 

kind Great detail and attention was given to the design and implementation of the 

study and the statistical procedures employed were well conducted and robust 

Despite these characteristics of the study, it found only weak to moderate links 

between characteristics of the research environment and research productivity The 

current study informs the Unesco findings by suggesting that the relationships 

identified were m fact not weak, but considerable and significant A possible flaw in 

the Unesco study centres on the linear approach to data analysis that was employed in 

the study The current study, using ANOVA, identifies difference across groups by 

performance levels, but also provides evidence that these differences and the factors 

that might influence these differences do not follow a linear relationship The author 

suggests that a re-evaluation of the Unesco data employing non-lmear analysis such as 

ANOVA may yield further interesting and important results
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A key aspect of the model of scientific effectiveness developed during the course of 

the current study was the hypothesised link between the characteristics of the research 

organisation and the scientists’ experience of how well their motivational needs were 

provided for by their work environment Research on the link between organisational 

characteristics and motivational provisions was exploratory in nature as no a prion  

links were drawn between specific organisational characteristics and specific 

motivational provisions

The first motivational provision examined in the results was that of Intrinsic/Internal 

Self-concept motivational provision The link between this factor and the factors of 

the OCS Revised was conducted using regression analysis In total three 

organisational characteristics were found to be related to scientists experience of their 

provision for this motivational sources The organisation characteristics in question 

are Teamwork, Involvement and Meetings Conceptual explanation of these 

relationships is complicated by the fact that the factor Intrinsic/Internal Self-concept is 

an integrated concept not clearly identified in Leonard et al’s (1999) meta-theory of 

motivation, as reported in chapter eight It is possible that provisions for the two 

separate motivational sources of Intrinsic process motivation and Internal Self- 

concept motivation are so integrally linked in the current participant sample that the 

items of these factors were identified as statistically congruent However this cannot 

be confirmed, as no data exists for responses to the items of the MMP for other 

populations Consequently discussion of this factor and its relation to the OCS 

Revised factors incorporates the conceptual meaning of both the Intrinsic process

10 4 The organization and motivational provisions



factor and the Internal Self-concept factor In essence we see the combination of 

enjoyment in the task itself as related to Intrinsic process motivation with the sense of 

personal satisfaction in realising potential and personal achievement as related to 

Internal Self-concept motivation Essentially we see the organisations ability to 

provide a work environment where individuals enjoy the work that they do, and gam 

satisfaction from their achievements and the ability to real their potential, as integrally 

linked

As mentioned previously the three OCS Revised factors found to relate to the MMP 

factor of Intrinsic/Internal Self-concept motivational provision are Teamwork, 

Involvement and Meetings This suggests that the organisations ability to provide for 

the motivational needs of Intrinsic process motivation and Internal Self-concept 

motivation is dependent on the positive interaction of team members, including 

cooperation, constructive criticism, positive conflict resolution, and concern for 

others It is also related to the degree of involvement that organisation members have 

in decision making, the feeling that their ideas and suggestions are valued and that 

their opinions count Finally it is also related to constructive meetings, where 

discussion is open and outcomes are acted upon Though this finding is significant the 

poor fit of the linear regression model suggests that there are other organisational 

variables that may influence the organisations ability to provide for Intrinsic process 

and Internal Self-concept motivation This issue is also addressed during the 

discussion of the limitations of the current study

The MMP factor of Goal Internalization motivational provision was found to be 

related to only one OCS Revised factor, that of Morale The provision for Goal
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Internalization refers to the degree to which the organisations goals are consistent 

with the individual’s goals Findings of the current study suggest that the 

organisations ability to provide for this motivational source is related to the fair and 

consistent treatment of its employees, trust and respect of employees, and a sense of 

belonging Again the degree of fit of the linear regression model is quite poor, 

suggesting that alternative organisational characteristics, not measured here, are also 

important in determining the organisations ability to provide for this need An analysis 

of variance for MMP factors across RAE ranked departments distinguished RAE 

category three departments as having lower levels of Goal Internalization provision 

than the higher ranked level four, five and six departments Despite the identification 

of only one organisational characteristic related to this concept, this finding does 

suggest that the organisational provision for Goal Internalization motivation is 

important in the context of scientific effectiveness

In the case of External Self-concept motivation provision, three factors of the OCS 

Revised were found to influence the organisations ability to provide for this need 

These were Teamwork, Involvement and Supervision The External Self-concept 

motivational provision relates to the organisations ability to provide for the scientists 

need for positive interaction, recognition, and approval from others m the 

organisation Clearly organisational characteristics such as positive team working, 

involvement in decision-making and constructive and supportive supervision are all 

related to this concept The identification of these relationships supports the 

hypothesis that organisational characteristics are related to the scientist’s experience 

of the degree to which their host organisation provides for their motivational needs 

Specifically the link between this motivational provision and the OCS factor of



290

Supervision is important as they are conceptually related to and offer empirical 

support of Baumgartel’ s (1956) study on the link between leadership styles and 

motivation

The final MMP factor of Instrumental motivational provision was found to be related 

to only one of the OCS Revised factors This is a significant finding as few of the 

OCS Revised factors pertained to the instrumental aspects of salary, or remuneration 

The only relationship identified was between the OCS factor of Morale and 

Instrumental motivation provision This relationship is likely to exist due to the nature 

of items contained within the OCS factor of Morale Many of the items within the 

factor Morale relate to the relationship between management and employees, the 

degree to which employees feel they are treated fairly, respected and motivated by the 

organisation to perform It is likely then that we would expect to find a relationship 

between the degree to which individuals feel they are treated fairly by their employer 

and the organisations provision for their instrumental needs The lack of other 

identifiable relationships between factors contributes to the validity of the 

measurement instruments Although no a prion  relationships were suggested before 

analysis took place, an examination of the content of factors OCS suggests that there 

would be no intuitive relationship between the provision for Instrumental motivation 

and any of the other organisational characteristics measured m the current study The 

lack of identifiable links between these factors lends some support to the conceptual 

validity of both the OCS Revised and the MMP

To conclude this section, the identification of direct relationships between 

organisational characteristics and the organisations ability to provide for its
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employees sources of motivation is significant not only to the current study, but also 

to literature on work motivation This finding highlights the influence of the 

organisation on the individual and adds to the literature on the role of the organisation 

in affecting scientist’s motivation and performance Though the primary motivational 

theory utilised m the current study was Leonard et al’s meta-theory of motivation it is 

not surprising that we see conceptual similarities between the findings of the current 

study and classical motivational theory, considenng the integrated nature of the meta

theory put forward by Leonard et al (1999) For example the relationship between 

OCS Revised factors and other MMP factors can be linked respectively with the 

equivalent concepts o f ‘core job characteristics’ and ‘critical psychological states’ as 

presented m Hackman and Oldham’s (1976) job characteristics theory The link 

between organisational characteristics and motivational provisions is clearly identified 

in the current study Equating the organisational characteristics of the current study 

with ‘core job characteristics’ and motivational provisions with ‘critical psychological 

states’ allows for alternative interpretation of results and also highlights some very 

interesting avenues for future research An alternative theoretical explanation of the 

results could also be taken by viewing them from the perspective of Hertzberg’s 

(1968) dual factor theory of motivation Given the nature of the relationship between 

the organisational characteristics and scientific effectiveness identified m the current 

study, it can be suggested that what has been identified here are a number of hygiene 

factors that are necessary for organisational performance at a moderate level, but are 

not sufficient to motivate scientists to higher levels of performance

The identification of the existence of theoretical overlap between the findings of the 

current study and classical motivational literature is significant Specifically, it



reaffirms the need for greater study on the influence of motivation on scientific 

research, but more generally it highlights the potential insight that could be gamed by 

applying organisational behaviour theory to the topic of scientific effectiveness

10 5 Scientists motivational profile

A primary research goal of the current study was the construction of a motivational 

profile of scientists This was necessary in order to examine the relationship between 

the motivational provisions of the organisation and the motivational needs of the 

scientist and how this relationship affected scientific effectiveness Unfortunately this 

goal was hampered by the poor reliability of instruments used to measure these 

factors In the case of measuring motivational sources six factors were identified, one 

more than the original five intended during the construction of the MMS However 

this, in itself, is a significant finding as it pertains to Leonard et al’s meta-theory of 

motivation

The additional factor identified was labelled Achievement Need motivation due to the 

conceptual similarity of the items that make up the factor with McClelland’s (1961) 

concept of Achievement Need The factor identified m the current study had low scale 

reliability Consequently no definitive conclusions can be drawn from its 

identification However its identification does suggest that a review of the 

motivational concepts in Leonard et al’s meta-theory may be necessary In particular 

the concept of Internal Self-concept motivation As discussed in chapter eight, the 

identification of Achievement Need as a separate factor came about as a result of the 

poor fit of some items intended to measure the concept of Internal Self-concept
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motivation A further analysis of the description of this concept within Leonard et al’s 

meta-theory of motivation alluded to the dual nature to this concept

The individual tends to use fixed rather than ordinal standards of self-measurement 

as he/she attempts to first reinforce perceptions of competency, and later achieve 

higher levels o f competency This need for achieving higher levels o f competency is 

similar to what McClelland (McClelland, 1961) refers to as a high need for 

achievement ” Leonard et al (1999) p 984

The first aspect of this concept is the reinforcement of the individual’s perceptions of 

competency, by repeatedly meeting their own standards of behaviour and 

performance, while the second aspect, the later achievement of higher levels of 

competency, sees the individual strive for greater levels of achievement based on their 

personal standards Although Leonard et al’s theory is an attempt at the integration of 

many motivational concepts, results from the current study suggest that the place of 

the Achievement Need withm the theory may require some re-evaluation

Other significant findings arose from the examination of the profile of scientists’ 

motivations Although the poor reliability of the measurement scales of the MMS 

precludes any definitive conclusions being drawn, findings do highlight an interesting 

pattern in scientist’s motivations The profile of motivational sources for all 

participating scientists shows scientists to have rather ‘self focused sources of 

motivation For example the top two highest mean scores across the six motivational 

sources were for Achievement Need, and Internal Self-concept motivation These



were followed by Goal Internalization and Intrinsic process motivation, followed 

lastly by External Self-concept motivation and Instrumental Motivation Here we see 

the scientists predominantly concerned with personal achievement, the realisation of 

personal beliefs, standards and values, the need to relate to and believe in the goals 

they are working towards, and the need to gain enjoyment from the tasks they must 

engage in during the course of their work, these are followed by the lesser 

motivational concern for positive peer evaluation, and a much less concern for 

instrumental motivation

Although this finding should be viewed cautiously, it relates to existing research on 

the personality of scientists Feist and Gorman (1998) summarised the personality 

characteristics of scientists as achievement orientated, conscientious, dominant, 

driven, emotionally stable, impulse controlled, independent, and introverted We can
L

see how many of these personality characteristics relate to the self-focused nature of 

scientists motivational sources Results suggests that a more detailed examination of 

the link between the scientific personality and scientists motivations may be 

warranted and could provide us with a greater understanding of the factors affecting 

scientific effectiveness The similarity between the personality characteristics 

identified in the literature and the motivational sources identified here, also adds some 

validity to the scientists motivational profile identified during the course of the current 

study

An additional finding of possible significance is the identification of the External 

Self-concept as a relatively weak motivator in comparison to factors such as 

Achievement Need and Internal Self-concept It may be that the motivational profile
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identified in the current study is important in determining scientific effectiveness, 

though due to poor measurement instruments, its importance cannot be confirmed by 

this study For a moment let us presume from a hypothetical perspective, that the 

motivational profile identified here is accurate With this in mmd let us also consider 

the modem focus on scientific evaluation The frequency of the evaluation of 

scientist’s research has already been mentioned in this study and the reality of this fact 

of modem science was utilised in the construction of the SERPP used m this study In 

light of the current findings on the motivational profile of scientists, this often 

frequent and repeated evaluation of research may have detrimental effects on the 

quality of future scientific research Continuing and indeed increasing focus on the 

evaluation of scientific research may force scientists to become more concerned and 

motivated by peer appraisal and collegial evaluation, and potentially less motivated by 

Achievement or Internal Self-concept motivation, which m turn may affect scientific 

performance Though this is only a hypothesised consequence of the limited findings 

from the current study it is worthy of note and of future research It is important that 

research on the possible influence of persistent evaluation of scientific research takes 

place, so as to identify and possibly offset any negative consequences of such 

evaluations

Another interesting finding on the variation of motivational sources across scientists 

of varying levels of ability was the significant difference between the levels of 

Internal Self-concept motivation for SERPP level one scientists and SERPP level four 

and five scientists It seems that level one scientists were not as motivated by the need 

to meet personal standards and gam personal achievements It was also found that 

SERPP level one scientists were significantly more motivated by Instrumental
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motivation than their colleagues at level two, three, four and five This finding may 

result from the relatively young age demographic of the SERPP level one participants 

It is more likely that many of the younger participants would be more concerned with 

instrumental issues due to their relatively low salaries, and lack of tenured security, 

while they may also not be in a position to realise personal standards and 

achievements due to their relative inexperience

A final issue of note relating to the motivational profile of scientists is the role of 

intrinsic motivation Research by Amabile (1983) on creativity m science proposes 

that intrinsic motivation plays a key role m influencing creativity Amabile also 

suggests that creativity is a key component of scientific effectiveness, and that the 

ability of the scientist to be creative is influenced significantly by their level of 

intrinsic motivation If we accept this argument as true then we would expect to find 

variation in the levels of intrinsic motivation across scientists with differing levels of 

performance If scientific effectiveness is dependent on creativity and creativity is 

strongly influenced by intrinsic motivation, then we would expect to see a variation in 

research performance with any variation m intrinsic motivation However, no 

significant difference exists m the current data between the levels of intrinsic 

motivation of scientists across different SERPP levels This finding suggests a need to 

re-examine the validity of Amabile’s Componential Model of Creativity The results 

from the current study suggest that either the link between creativity and scientific 

effectiveness is not as direct as Amabile (1994) would have us believe, or the role of 

Intrinsic motivation in influencing scientific creativity is not of such central 

significance as suggested in the Componential Model of Creativity (1983) While the 

significance of these results to Amabile’s Componential Model of Creativity is
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interesting they should be viewed with extreme caution due to the poor reliability of 

the scale used to measure Intrinsic motivation However as there is limited empirical 

data on the link between creativity and scientific effectiveness, the current findings 

highlight a need for a more thorough investigation of the Componential Model of 

Creativity and its relevance to scientific effectiveness

10 6 Adequacy of the current model

The model presented in the current study offers a hypothetical description of the 

relationship between the organisation, scientists motivations, and scientific 

effectiveness In the case of the direct link between the characteristics of the 

organisation and scientific effectiveness the model is useful, and results inform 

existing literature on the organisation of scientific effectiveness, suggesting that 

suitable organisational characteristics are necessary but not sufficient in explaining 

scientific effectiveness These findings offer empincal support and theoretical 

elaboration on existing literature on this topic The model also depicts the link 

between the characteristics of the research organisation and the expenenced levels of 

motivational provision for scientists, which is partially confirmed by the results Key 

conceptually sound relationships were identified between organisational 

characteristics and motivational provisions Unfortunately no support exists for the 

interaction of organisational provisions and motivational sources and the hypothesised 

effect of this interaction on scientific effectiveness However this lack of support does 

not undermine the validity of the current model, as it is based on an inability to 

adequately test the hypothesis relating to this interaction rather than on results that 

contradict the relationships contained within the model Consequently the current
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model still exists as a reasonable, hypothetical explanation of scientific effectiveness 

with existing results supporting some aspects of the model, namely the relationship 

between organisational characteristics and scientific effectiveness, and the 

relationship between organisational characteristics and scientists experience of their 

motivational provisions, with insufficient data to test the effect that the relationship 

between motivational sources and provisions may have on scientific effectiveness

10 7 Limitations and recommendations for future research

The following sections describe the limitations of the current study and make 

recommendations for future research The practical implications of the current study 

are also discussed

An obvious outcome of the analyses presented m chapters eight and nine is the 

identification of weaknesses in the measurement instruments used in the current 

study These weaknesses were both statistical and conceptual m nature In the case of 

the MMP we found that while the statistical reliability of the scales were good the 

conceptual validity of one of the scales was questionable As the factors of the MMP 

were designed around the factors contained withm Leonard et al (1999) meta-theory 

of motivation it was expected that the factors identified from the factor analysis of 

MMP data m the current study, would correspond to those of the meta-theory 

However the factor analysis of MMP data yielded an unexpected factor in the form of 

the Intnnsic/Intemal Self-concept motivational provision This factor was labelled 

such to reflect the integrated nature of the original factor items There are several 

possible explanations for the appearance of this factor in the current study
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One explanation is that the original items of the MMP designed to measure these 

factors did in fact measure two unique concepts of motivational provisions, but that 

the relationship between these concepts in the participant sample were so related that 

the items were identified as one factor during statistical analysis This is a possible but 

unlikely explanation

Another possible explanation is that the separate concepts of Intrinsic motivational 

provision and Internal Self-concept motivation provision do not in fact exist, and that 

they are in fact one concept, as identified in the factor analysis of MMP data This is 

also a possible but highly unlikely explanation Especially when we consider that two 

unique factors for the Intrinsic motivational source and Internal Self-concept 

motivational source were identified m the factor analysis of the MMS If these 

concepts can be identified as unique sources of motivation then we should also be 

able to identify their provisions as umque factors

The final and most obvious and reasonable explanation is that there are innate 

weaknesses m the items that were developed for both the Intrinsic provision scale and 

the Internal Self-concept provision scale Results would suggest that there was not 

sufficient conceptual differentiation between the items used to measure both factors 

Consequently during the factor analysis of MMP data the majority of items from both 

original factors were identified as a single factor The author concedes to the 

principles of Ockham’s razor and suggests that the most likely explanation for the 

inability of the MMP data to accurately distinguish the two factors of Intrinsic
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In the case of measuring motivational sources one more factor was identified than the 

original five presented in Leonard et al’s (1999) meta-theory of motivation Though 

the identification of this additional factor was unintentional, it is of significance to the 

meta-theory and suggests a need to re-evaluate the position of McClelland’s 

Achievement Need within the theory The importance of this finding is tempered by 

the weak scale reliabilities for many of the scales of the MMS including the 

Achievement Need Scale The scales of Internal Self-concept motivation and Intrinsic 

motivation were also found to have unacceptably low reliabilities Though the scale 

reliabilities of the MMS were improvements on the MSI scales that they were 

designed to replace, they were still lacking m their ability to accurately measure the 

concepts of Leonard et al’s (1999) meta-theory Again the likely cause of these 

weaknesses is poor item construction for the scales in question

Ideally it would have been more suitable to have both MMS and MMP developed, 

tested and validated more thoroughly pnor to their use m the current study However 

due to the relative newness of the meta-theory of motivation incorporated m the 

current study, no suitable and reliable instruments existed at the beginning of the 

study Consequently new measures had to be developed This development took place 

within the temporal and financial constraints of the PhD process which contributed 

directly to the nature of the instrument development, and the compromises that were 

made as a result For example during the initial stages of scale testing a scale 

reliability analysis of items of the MMS and MMP was conduced, rather that the more

motivational provision and Internal Self-concept motivational provision is due to

weaknesses m the items of the relevant scales
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detailed and informative factors analysis It became clear at the early stages of the 

study that attaining participation from a sufficiently large sample of research active 

scientists would be a difficult task At the time of instrument development there was 

concern that the number of responses required to run a factor analysis would 

contaminate or exhaust a significant proportion of the available sample of potential 

participants whose responses would be more critically required in the mam data 

collection phase of the study Consequently, the decision was made to pursue the issue 

of instrument development with care and diligence while also carefully limiting the 

participation of scientists The necessary but unfortunate consequence of this decision 

was that the final validation of instruments and analysis of results had to be 

conducted, essentially, m parallel, which contributed to the weaknesses in instruments 

developed for the current study

Every effort was made, during the course of instrument selection, to identify a 

measure of organisational characteristics that could encompass as many important 

variables identified m the literature as possible However it was simply not feasible to 

administer an exhaustive measure of orgamsational characteristics to the current 

studies participants An examination of the factors included in the OCS Revised 

(Teamwork, Morale, Involvement, Information Flow, Meetings, Supervision, and 

Selection) shows considerable conceptual overlap with the many organisational 

characteristics identified in the literature The scales used to measure these 

characteristics were also found to be statistically reliable, with the exception of the 

characteristic, Selection Despite these positive indications the limited number of 

orgamsational characteristics measured in the current study limits the explanatory 

power of the findings relating organisational characteristics to motivational
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provisions As mentioned previously the linear regression analyses of OCS Revised 

factors with MMP factors, identified only a small number of relatively weak 

relationships, suggesting that there are alternative organisational concepts that 

influence scientists experience of their motivational provisions

Another readily identifiable limitation of the current study relates to the sample of 

participants who took part Firstly the sample size examined m the current study was 

limiting The difficulty with conducting research on scientists or any professional 

group is ensuring sufficient participation If we consider the normally heavy 

workload of scientists coupled with their personality characteristics, identified in the 

literature review, and their motivational profile identified here, then we can begin to 

understand the poor response rate to the questionnaire The likelihood of participation 

may also have been affected by the size of the questionnaire used in the current study 

Taking all measurement instruments together the questionnaire required participants 

to respond to a total of 112 individual items

Another important sampling issue is the relative homogeneity of the ‘type’ of 

scientists who participated Participation was only requested from scientists working 

m organisations that could be reasonably identified as ‘knowledge seekers’ according 

to Wilts’ (2000) categorisation of research organisations As mentioned previously 

scientists from biological science and chemical science departments m UK 

universities were selected Consequently it is important that all results from the 

current study are not generalised beyond this sample Though some limited 

generalisations can be drawn from the current study, further examination of other 

scientific disciplines as well as scientists from different cultures, needs to be



conducted before we can truly begin to discuss the current findings as relating to 

‘scientists’ as a whole. The issue of gender in the current study is also important. The 

majority of participants were male and this may have a significant bearing on results. 

As suggested by Cole (1987) some differences in performance may be related to the 

issue of gender. However the limited number of female participants in the current 

study did not warrant nor facilitate a specific examination of possible gender 

difference. This issue does not warrant excessive concern as existing research on 

gender differences in scientific performance suggests that any gender difference in 

performance is likely to be quite small (Long, 1992; Sonnert, 1995). As a result of the 

small number of female participants in the current study any generalisation of results 

should be limited to male scientists.

The research methodology employed in the current study was a reasonable one. 

Consideration of the nature of the concepts under investigation and the nature of the 

participants was taken during the design of the study. Ideally a repeated measures 

experimental design, allowing for the manipulation of organisational variables would 

allow for much stronger conclusions to be drawn about the causal link between the 

relationships presented in the theoretical framework. However such a methodology 

would be extremely difficult to employ, and even if resources did allow for such a 

design, ensuring participation from research active scientists would be problematic.

Considering the limitations presented above the practical implications of the current 

study for scientists and managers of scientific research are limited, but important. The 

link between the organisational environment and scientists’ experience of their 

motivational provisions has been established in the current study and this finding



holds practical implications for those in a position to influence the environment of the 

research organisation Though the interrelation between these factors, the motivational 

profile of scientists and scientific effectiveness has not been confirmed here, it is still 

a credible hypothetical relationship, which should be at least considered in the context 

of the research organisation

Essentially there does seem to be a need for suitable organisational characteristics to 

exist in order for a moderate level of scientific research effectiveness to take place, 

and this finding is supported in the literature If scientists currently working in 

relatively unproductive research environments wish to improve productivity then 

attention must be paid to the organisational environment m which they work The 

current study is also of practical use m that it provides some baseline data for the 

organisational charactensties measured here Archiving data from the current study 

would allow concerned research ménagers to administer the OCS to their employees 

and compare results, giving them an indication of the relative suitability of their 

organisational environments to scientific effectiveness

In short, scientists seem to be motivated by the task of science, and the internal 

rewards of personal satisfaction and achievement that comes from the scientific 

endeavour Consequently science managers and administrators should look to their 

organisational environment to ensure that they are fostering a productive and 

facilitative work place that will allow researchers to reach their potential and 

maximise their scientific effectiveness
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APPENDIX A l: Questionnaire administered to ENWOP group

James C Ryan 
Q107,

DCU Business School 
Dublin City University, 

Glasnevin, 
Dublin 9 

Ireland
e-mail lames ryan9@mail dcu îe 

tel +353 1 7005573

Dear Colleagues,

I am writing to request your assistance m an aspect of my current PhD research At 
present I am examining scientific research effectiveness from the perspective of the 
scientists motivational profile and the degree to which the research organisation 
provides for their motivational needs In doing so I am incorporating Leonard, 
Beauvis, and Scholl (1999) Meta-Theory of motivation into my research At present 
there exists one measurement instrument developed by Barbuto and Scholl (1998) in 
the USA, which reports to reliably measure the concepts of the ‘meta-theory’ of 
motivation Having analysed responses to this instrument from several hundred Irish 
participants I have not found reliabilities of sufficient strength for my future study and 
consequently have to develop my own instrument It is m this regard that I hope you 
can help

In order to measure these concepts I wish to develop a paper and pencil measurement 
instrument whereby participants will respond to a series of statements related to each 
of the five motivational concepts of the theory To do this validly and reliably I 
require statements that can be reasonably and logically related to each of the five 
concepts defined m propositions 6,7,8,9, and 10 of the meta-theory

What I  request from  you, is that you indicate in the space provided what you believe 
to be the meaning o f  the statements What is your understanding o f  them within the 
context o f  the work environment9 What words or phrases do you think might be 
conceptually related to them 9  This information will then be used to assist me in the 
development of a suitable measurement instrument, which will aid m my progression 
towards my PhD
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P6. When faced with alternative tasks, individuals dominated by intrinsic process 
motivation will choose the task which is more enjoyable and the behaviour will be 
sustained until the task is no longer enjoyable.
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P7 When faced with alternative tasks, individuals dominated by instrumental 
motivation will engage in the task that provides the greatest potential for extnnsic 
rewards, and the behaviour will be sustained as long as the likelihood of attaining 
those rewards remains



P8 When faced with alternative tasks, individuals dominated by external self-concept 
based motivation will engage in tasks that provide them with affirmative social 
feedback relative to others, concerning their traits, competencies, and values m their 
important identities Behaviour will be sustained as long as relative, positive social 
feedback is forthcoming

318
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4. f
P9 When faced with alternative tasks, individuals dominated by internal self concept 
based motivation will engage m tasks that provide them with affirmative task 
feedback about their traits, competencies and values in their important identities 
Behaviour will be sustained as long as positive task feedback is forthcoming
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P10 When faced with alternative tasks, individuals dominated by goal-Internahzation 
motivation will choose to engage in tasks that have the greatest potential of achieving 
the groups or organisations goals Behaviour will be sustained as long as progress 
towards those goals continues
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I would like to take this opportunity to thank you for your time and efforts and assure 
you that the information you have provided will greatly assist me in my research If 
you would like any further information about my work or have any questions or 
comments you would like to address with me directly, please feel free to contact me at 
the address given at the start of this letter

Sincerest thanks, 
James Ryan
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P6 W hen faced with alternative tasks, individuals dominated by intrinsic process 
motivation will choose the task which is more enjoyable and the behaviour will be 
sustained until the task is no longer enjoyable

Candidate 1

Ok’ I think so individuals will choose tasks that are more enjoyable They are tasks 
that provide happiness, satisfaction, because through doing them individuals grow 
their competencies, self-efficacy and self-esteem

Usually I enjoy my work

I feel I am growing when I am doing my work

I’m happy doing my work

My work permits me to grow personally and professionally 

I love my work although it has low remuneration 

Candidate 2

This person likes challenging and enriched work She does not think of money when 
doing the job She is doing the job because she like the content Job related committed 
to job realisation Autonomous from external pressures (Social)

Candidate 3

Task is motivating in itself- no need for reinforcements 

Hedonistic view of motivation 

Motivation is a function of the here and now 

Motivation may be achieved by engineering the task 

Candidate 4

Setting self-directed goals The task has a challenging appeal Working on it gives me 
Self-worth I realise my best possibilities Figuring things out is very intriguing 
Making a contribution of social value 
Making a contribution of aesthetic value

Candidate 5

Intrinsic process motivation tackles the interest and joy of people So people feel 
motivated to choose those tasks that are more interesting and better fit their

APPENDIX A2: Responses to ENWOP questionnaire
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preferences Further people prefer to have control on the start the task performance as 
well as the moment when they want to finish it

Candidate 6

Flow engagement persistence and challenge 

Candidate 7

For me, the job is good I need to feel involved 
I have only applied for jobs that give me pleasure and enjoyment

I would accept a lower salary for a job that I really enjoy

I would not stay m a job that offers no or little fun and pleasure in the everyday work

P7 When faced with alternative tasks, individuals dominated by instrumental 
motivation will engage in the task that provides the greatest potential for 
extrinsic rewards, and the behaviour will be sustained as long as the likelihood of 
attaining those rewards remains

Candidate 1

Yes they will engage in the task that provides the greatest potential for extrinsic 
reward, and so, their intensity is smaller than m case of doing tasks dominated by 
intrinsic motivation
But motivation is strength of behaviour So that is really behaviour motivated because 
individuals begin and sustain a behaviour with some strength

Usually I do my work because I want to reach a good salary 
My work is boring but I do it because I need to eat 
My work is not very interesting but is stable and safe

Candidate 2

Opposite to proposition 6 Prefers monetary reward before anything else Also other 

rewards like career possibility, individual benefits When she must decide between 

interesting job with low pay and dull job with high pay she selects the latter 

Externally guided, field dependent, performance onentated

Candidate 3

Motivation is a function of goals
Motivation can be achieved by engineering goals and expectations 
Pragmatic view of motivation 
Economic man
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Utilitarianism
What’s in it for me -  this situation?

Candidate 4

It gives me prestige/recognition 
It gives me access to career opportunities 
I can acquire influence working it 
It gives me financial resources
I can get what I want later doing this research is a step to further projects 

Candidate 5

People perform several tasks because of its instrumental value to achieve valued 

outcomes Instrumentality or contingent relation of a task with valued outcome is a 

relevant property of a task and is a motivational cue for individuals that are interested 

in achieving certain valued outcomes

Candidate 6

Calculative
Economic
Effort management/control 
Expectancy

Candidate 7

An interesting job cannot compensate for a poor salary
Apart from giving me resources for all kinds of activities and purchases, a high salary 
makes me feel good

P8 W hen faced with alternative tasks, individuals dominated by external self- 
concept based motivation w ill engage in tasks that provide them with affirmative 
social feedback relative to others, concerning their traits, competencies, and 
values in their important identities Behaviour will be sustained as long as 
relative, positive social feedback is forthcoming

Candidate 1

Ok1 I think so I agree, and I think that behaviour is sustained as long as positive 

social feedback is forthcoming So behaviour is probably shorter and less strong than 

internal behaviour, dominated by internal self-concept based motivation

What I want more easier in my work is that my boss recognises me as a good 
employee
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I understand people who work intensively to reach the title of ‘the best salesman’ 
similarly in their business

The recognition of my boss is the most important reward that I can reach in my work 

I enjoy very much that my colleagues believe that I am a very good professional

Candidate 2

Dependent on others, externally oriented, extrovert field dependent, non-autonomous, 

not able to make decisions by himself, unsure, strive for attention performance 

emphasis

Candidate 3 

Social Man

Reinforcements to be found in the social context

The Clan as a source for motivation 
Some people exist through their groups

Candidate 4

Belonging to groups of significant others Get respect from superior Get appreciation
from colleagues and friends
Get peoples attention
Get promotion and recognition
Feel reinforced in the best of my abilities

Candidate 5

Positive feedback from other is a very positive cue to help people motivated by 

external self-concept So as far as certain tasks provide opportunities to receive social 

information about the others perception of oneself, individually motivated by external 

self concept will experience desire of performing such a task

Candidate 6

Information

Social approval 
Search for feedback 
Social sensitivity
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Candidate 7

My best reward at work is the appreciation of my clients/patients/pupils 

I like manager who tell you when you perform well 

Encouraging comments from colleagues will make my day

P9 When faced with alternative tasks, individuals dominated by internal self 
concept based motivation will engage in tasks that provide them with affirmative 
task feedback about their traits, competencies and values in their important 
identities Behaviour will be sustained as long as positive task feedback is 
forthcoming

Candidate 1

‘Intrinsic motivation’ is perhaps , more related to task, to kinds of tasks, and internal 

motivations related to individuals, their values, desires, aims, etc,

My work has a very big satisfaction for me

My work gives me more than several rewards It is the sense of my life 

Through my work I can to reach aims that make sense in my life 

I love my work because it permits me to be that I always wanted to be 

Candidate 2

Introverted, internally onented, individualistic, internal growth, own values, own 

rules, autonomous, able to make decisions

Candidate 3

Inner Standards of behaviour 
I know what I want from myself
It is important for me to be perceived according to my own standards 

Candidate 4

Live up to my aspirations
Feel that I can develop my capabilities
Can live up to my ideals
Give me the feeling of self-realisation
Give me the chance to give the best of myself
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Candidate 5

People that tend to be motivated by internal self-concept seek to confront with tasks 

that represent an opportunity to better know themselves Certain types of tasks when 

performed provide information to the individuals who perform them about their 

abilities and personality traits It this is the case people motivated by internal self 

concept will be more willing to engage in such kinds of tasks

Candidate 6

Autonomy, independence, self-contained 

Candidate 7

I get a lot of enjoyment from performing my tasks well

I prefer to perform tasks in which you can judge **** if the result is satisfactory

P10 When faced with alternative tasks, individuals dominated by goal- 
Internalization motivation will choose to engage in tasks that have the greatest 
potential of achieving the groups or organisations goals Behaviour will be 
sustained as long as progress towards those goals continues

Candidate 1

I don’t understand the groups or organisations goals Perhaps are groups or

organisations goals but perhaps are own goals, individuals goals

I understand that goal-Intemahzation motivation is the same as ‘internal self-concept’ 
based motivation
Also added or connected with elaboration of object towards that activity is oriented 
It’s an aim that permits to reach and build identity

I feel that objectives of my group are important to me

I think and feel that is it very good to contribute to reach group objectives

I feel well when I work intensively to reach the group or organisational objectives

Candidate 2

Devoted, committed to organisational goal Strong extra role behaviour, identification 

with organisational values, affectively and morally identified with company

Candidate 3
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Goals are motivating by themselves 
My behaviour is goal-directed 
In my work goals determine everything I do 
Goals provide me with direction
It is difficult to work effectively when no goals are provided 

Candidate 4

This work gives me prestige in the peer-group

I can give leadership m doing this 
I can create structures for my followers 
I can contribute to the organisation
r

Candidate 5

Goals are those types of statements that have an intentional drive They direct actions 

towards the achievement of certain aims Some individuals are specially appealed by 

achieving goals They seem them as challenges and they are motivated to try to 

achieve them individually or in groups These people engage more probably m task 

that are means to achieve the goals

Candidate 6

Umtananism, committed, targets 

Candidate 7

I would not work for an organisation (employer) the goals of which are obscure 

I like to feel that I am working for a good cause

I would rather quit than stay m an organisation which is not likely to achieve their 
goals

The long-term purpose of my work is more important than anything else
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APPENDIX B l: Letter of introduction for the MMS Beta and MMP 
Beta reliability analysis

James C Ryan 
Q107 DCUBS 

Email james ryan9@mail dcu îe 
Telephone ext 5573

Dear X

I would first like to thank you for the help you have already provided with my 
research to date You may recall some months back receiving a questionnaire from 
me Thanks to the support and responses from yourself and other colleagues in DCU I 
have been able to examine the reliability of that questionnaire and have found it to be 
unsuitable for use m my PhD research

Consequently I am developing my own questionnaire and again require your help at 
this critical stage I have attached a beta version of this questionnaire and sincerely 
hope you can spare the time to complete it This questionnaire is slightly longer than 
the first one I sent you and you may find an element of repetition within it, but it is 
very important that you provide a response to every statement

I would greatly appreciate it if you could fill out the enclosed questionnaire in your 
own time and return it to me through the internal mail system withm the next week, if 
possible All information gathered will be held m the strictest confidence The data 
gathered will only be used, by me, to test the reliabilities of the instrument and aid in 
the construction of a suitable questionnaire for use in my PhD research I hope you 
can assist me in this regard

Thanking you in advance for your assistance,
James
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APPENDIX B2: MMS BETAvî

Measure of Motivational Sources

This questionnaire is designed to identify your attitudes towards various aspects of your life 
and work Below are 40 statements Please indicate your level of agreement with each 
statement by circling the appropriate number from 1 to 7 opposite the statement (1 Strongly 
Disagree to 7 Strongly Agree)

Please rate all the statements below Read each statement carefully Give your 
first and natural response Be accurate and honest All responses are private and 
confidential and no individuals will be identified from the study

MMS
3/1

£&

£CO

St

?

£  *

I
-if

O)
£tic

I would rate ‘enjoyment’ very highly among 
reasons why someone should do a job_____

1 2 3 4 5 6 7

MMS
19'2 I work harder on a project if public recognition is 

attached to it
1 2 3 4 5 6 7

MMS
31/3

I try to make sure that my decisions are consistent 
with my personal beliefs and standards of 
behaviour

1 2 3 4 5 6 7

MMS
21/4 I often make decisions based on what others will 

think
1 2 3 4 5 6 7

MMS 
26; S When choosing between jobs the most important 

criterion is ‘which will provide me with a greater 
sense of personal achievement’?

1 2 3 4 5 6 7

MMS
36/6

When choosing an organisation to work for, I look 
for one that supports my beliefs and values 1 2 3 4 5 6 7

MMS
5/7 If a job were not enjoyable then I’d rather not do 

it
1 2 3 4 5 6 7

MMS
11/8

I would only work harder if I knew my effort 
would lead to greater financial reward 1 2 3 4 5 6 7

0>
,Sly

 
4
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MMS
29/9

Decisions I make reflect the high standards that I 
set for myself 1 2 3 4 5 6 7

MMS
2/10 If choosing between two jobs, the most important 

criterion is ‘which would be more enjoyable?5
1 2 3 4 5 6 7

MMS 
8 11 I would only do ajob if I found it enjoyable 1 2 3 4 5 6 7

MMS 
17 12 It is important to me that my colleagues should 

approve of my work behaviour
1 2 3 4 5 6 7

MMS
33/13 I would find it very difficult to work for an 

organisation if I didn't agree with its missions and 
goals

1 2 3 4 5 6 7

MMS 
22 14 I work harder when I know others are evaluating 

my work
1 2 3 4 5 6 7

MMS
30/15 I get great personal satisfaction from doing a job 

well
1 2 3 4 5 6 7

MMS
12/16 The best aspects of any job are the financial 

rewards and associated financial benefits
1 2 3 4 5 6 7

MMS
18/17 The recognition of ones colleagues is the most 

important reward for a job well done
1 2 3 4 5 6 7

MMS
6/18 If something is not enjoyable then it is not worth 

doing
1 2 3 4 5 6 7

MMS
32/19

I like to do work that challenges me and gives me 
a sense of personal achievement 1 2 3 4 5 6 7

'sly
 

4
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34 '20

I have to believe in a cause before I will work hard 
at achieving its ends 1 2 3 4 5 6 7

MMS
1021

If choosing between jobs the most important 
cntenon is ‘which one pays the most’? 1 2 3 4 5 6 7

MMS 
2 1  > 2 2 I consider myself a self-motivated person 1 2 3 4 5 6 7

MMS
23/23 I give my best effort when I know that it will be 

seen by the most influential people in an 
organisation

1 2 3 4 5 6 7

MMS
7/24 I think being able to enjoy your work is more 

important than anything else
1 2 3 4 5 6 7

MMS 
1 25 It is important that the work I do gives me a sense 

of enjoyment
1 2 3 4 5 6 7

MMS 
25'26 It is important that I work m a job that allows me 

to use my skills and talents
1 2 3 4 5 6 7

MMS
16/27 I really only work for the money 1 2 3 4 5 6 7

MMS 
14 28 I would readily leave any job if I were offered an 

alternative that pays more
1 2 3 4 5 6 7

MMS
35/29 Unless I believe m a cause, I will not work hard 

for it -i

1 2 3 4 5 6 7

MMS
38/30 I would work harder on a project if I believed m its 

mission and goals
1 2 3 4 5 6 7

MMS
9'3I

People should always be on the lookout for better- 
paid jobs

1 2 3 4 5 6 7



MMS
4/32

I would rather enjoy life than worry about the 
consequences of my behaviour 1 2 3 4 5 6 7

MMS
40 33 I am unconcerned with personal recogmtion once 

the goals of the group I work with are achieved
1 2 3 4 5 6 7

MMS 
13'34 I only work for the financial reward that it 

provides me
1 2 3 4 5 6 7

MMS
24/35 When I have done a good job it is important to me 

that my contribution is recognised by others
1 2 3 4 5 6 7

MMS
37/36 An organisation’s mission needs to be m 

agreement with my values for me to work hard
1 2 3 4 5 6 7

MMS 
39 37 It is important to me that the goals of the 

organisation I work for are congruent with my 
personal goals

1 2 3 4 5 6 7

MMS
20/38 People should work hard for the respect and 

admiration of their peers
1 2 3 4 5 6 7

MMS 
28 39 It is important that I work in a job that allows me 

to realise my potential
1 2 3 4 5 6 7

MMS
15/40 The day I look forward to most in myjob is ‘pay

day’
1 2 3 4 5 6 7
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APPENDIX B3: Final version of MMS used in main data collection

Measure of Motivational Sources

This questionnaire is designed to identify your attitudes towards various aspects of your life 
and work. Below are 40 statements. Please indicate your level of agreement with each 
statement by circling the appropriate number from 1 to 7 opposite the statement. (1 Strongly 
Disagree to 7 Strongly Agree).

Please rate all the statements below. Read each statement carefully. Give your 
first and natural response. Be accurate and honest. All responses are private and 
confidential and no individuals will be identified from the study.

MMS
19/1

QJ
£

/co
It is important that I work in a job that allows me 
to use my skills and talents.

o
£ £  f4» QJ

#
9 t r

a? 1
«

£
£o«

2 3 4 5 6

O)
£ Q0

MMS
4/2 If something is not enjoyable then it is not worth 

doing.
1 2 3 4 5 6 7

MMS
29/3 I would work harder on a project if I believed in its 

mission and goals.
1 2 3 4 5 6 7

MMS
18/4 When I have done a good job it is important to me 

that my contribution is recognised by others.
1 2 3 4 5 6 7

MMS
9/5 The best aspects of any job are the financial 

rewards and associated financial benefits.
1 2 3 4 5 6 7

MMS
30/6 It is important to me that the goals of the 

organisation I work for are congruent with my 
personal goals.

1 2 3 4 5 6 7

MMS
25/7

I would find it very difficult to work for a 
company if I didn’t agree with its missions and 
goals.

1 2 3 4 5 6 7

MMS
24/8

I like to do work that challenges me and gives me 
a sense of personal achievement. 1 2 3 4 5 6 7

nn
Sl

yA



MMS
3/9

I would rate ‘enjoyment5 very highly among 
reasons why someone should do a job 1 2 3 4 5 6 7

MMS
28/10 An organisation’s mission needs to be in 

agreement with my values for me to work hard
1 2 3 4 5 6 7

MMS
16/11

I work harder when I know others are evaluating 
my work 1 2 3 4 5 6 7

MMS
27/12 When choosing an organisation to work for, I look 

for one that supports my beliefs and values
1 2 3 4 5 6 7

MMS
10/13 I only work for the financial reward that it 

provides me
1 2 3 4 5 6 7

MMS
12/14 I really only work for the money 1 2 3 4 5 6 7

MMS
13/15 It is important to me that my colleagues should 

approve of my work behaviour
1 2 3 4 5 6 7

MMS
2/16 If choosing between two jobs, the most important 

criterion is ‘which would be more enjoyable?’
1 2 3 4 5 6 7

MMS
1717 I give my best effort when I know that it will be 

seen by the most influential people in an 
organisation

1 2 3 4 5 6 7

MMS
21/18 Decisions I make reflect the high standards that I 

set for myself
1 2 3 4 5 6 7

MMS
8/19

If choosing between jobs the most important 
cntenon is ‘which one pays the most’? 1 2 3 4 5 6 7



MMS
20/20

It is important that I work in a job that allows me 
to realise my potential 1 2 3 4 5 6 7

MMS
6/21 I would only do a job if I found it enjoyable 1 2 3 4 5 6 7

MMS
22/22 I get great personal satisfaction from doing a job 

well
1 2 3 4 5 6 7

MMS
23/23 I try to make sure that my decisions are consistent 

with my personal beliefs and standards of 
behaviour

1 2 3 4 5 6 r

MMS
1/24 It is important that the work I do gives me a sense 

of enjoyment
1 2 3 4 5 6 1

MMS
11/25 I would readily leave any job if I were offered an 

alternative that pays more
1 2 3 4 5 6 1

MMS
5/26 I think being able to enjoy your work is more 

important than anything else
1 2 3 4 5 6 1

MMS
14/27 I work harder on a project if public recognition is 

attached to it
1 2 3 4 5 6 1

MMS
15/28 I often make decisions based on what others will 

think
1 2 3 4 5 6 1

MMS
7/29 People should always be on the lookout for better- 

paid jobs
1 2 3 4 5 6 1

MMS
26/30

Unless I believe in a cause, I will not work hard 
for it

1 2 3 4 5 6 1
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Measure of Motivational Provisions

This questionnaire is designed to identify your perceptions of your work environment and the 
job you do Below are 40 statements Please indicate your level of agreement with each 
statement by circling the appropriate number from 1 to 7 opposite the statement (1 Strongly 
Disagree to 7 Strongly Agree)

Please rate all the statements below Read each statement carefully Give your 
first and natural response Be accurate and honest All responses are private and 
confidential and no individuals will be identified from the study

APPENDIX C l: MMP BETA

MMP
40/1 This job allows me to work towards the goals of 

this organisation
1 2 3 4 5 6 7

MMP 
32 y2 I find this job challenging and personally 

satisfying
1 2 3 4 5 6 7

MMP
1/3 The work I do in my current job gives me a sense 

of enjoyment
1 2 3 4 5 6 7

MMP
2 4 I do this job because I enjoy the work 1 2 3 4 5 6 7

MMP
23/5 I know my best efforts are recognised by my work 

colleagues
1 2 3 4 5 6 7

MMP 
24'6 I feel I am recognised for contributions I make to 

this organisation
1 2 3 4 5 6 7

MMP
107 This job pays well for the work I do 1 2 3 4 5 6 7

MMP
39/8 The goals of this organisation are reflected in my 

personal goals
1 2 3 4 5 6 7



MMP
20/9 I believe I have the respect and admiration of my 

peers
1 2 3 4 5 6 7

MMP
6'10 The work I do here is enjoyable 1 2 3 4 5 6 7

MMP 
33/11 I agree with the goals and missions of this 

organisation
1 2 3 4 5 6 7

MMP
30/12 The work I do here gives me a sense of personal 

satisfaction
1 2 3 4 5 6 7

MMP
13/13 This job provides me with adequate financial 

reward
1 2 3 4 5 6 7

MMP
7/14 The job I do here allows me to enjoy my work 1 2 3 4 5 6 7

MMP
9/15 This salary I receive here is comparable to other 

jobs of this type
1 2 3 4 5 6 7

MMP
22/16 The hard work I do here is recognised by my work 

colleagues
1 2 3 4 5 6 7

MMP
19'17 This job allows me to be recognised for my 

contribution to a project
1 2 3 4 5 6 7

MMP
8/18 I find the work I do here enjoyable 1 2 3 4 5 6 7

MMP
2919 This organisation allows me to maintain my own 

high standards at work
1 2 3 4 5 6 7

MMP
38/20 This job allows me the freedom to realise my 

potential
1 2 3 4 5 6 7
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MMP
16'2l The salary I receive in this job is sufficient to meet 

my needs

3* a#
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1 2 3 4 5 6 7
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MMP
4/22 I find the work I do in this organisation enjoyable 1 2 3 4 5 6 7

MMP
12/23 I am satisfied with the financial rewards of this 

position
1 2 3 4 5 6 7

MMP
35/24 I believe in what this organisation is trying to 

achieve
1 2 3 4 5 6 7

MMP
27/25 This job allows me the autonomy to work towards 

personal achievements
1 2 3 4 5 6 7

MMP 
14 26 I am satisfied with my salary and am not currently 

looking for a better paid job
1 2 3 4 5 6 7

MMP
36/27 I feel this organisation supports my values and 

beliefs
1 2 3 4 5 6 7

MMP
25/28 This job allows me to use my skills and talents 1 2 3 4 5 6 7

MMP
34/29 I believe in the goals of this organisation 1 2 3 4 5 6 7

MMP
18/30 My colleagues recognise when I have done a good 

job
1 2 3 4 5 6 7

MMP
15/31 The salary I receive is a fair reflection of the work 

I do
1 2 3 4 5 6 7

MMP 
21 '32 I believe my work colleagues think highly of me 1 2 3 4 5 6 7



MM P
37/33 The values of this organisation are in line with my 

personal values
1 2 3 4 5 6 7

MMP
31/34 This job allows me to make decisions based on my 

own standards and values
1 2 3 4 5 6 7

MMP
26/3* This job gives me a great sense of personal 

achievement
1 2 3 4 5 6 7

MMP
3/36 I get a sense of enjoyment from the activities I 

engage in, m this job
1 2 3 4 5 6 7

MMP
28'37 I believe in the mission and goals of this 

organisation and work hard to help realise them
1 2 3 4 5 6 7

MMP
17/38 I feel my colleagues approve of my work 

behaviour
1 2 3 4 5 6 7

MMP 
5 39 I enjoy the work I do here 1 2 3 4 5 6 7

MMP
11/40 This job rewards people fairly for the work that 

they do
1 2 3 4 5 6 7
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This questionnaire is designed to identify your perceptions of your work environment and the 
job you do Below are 30 statements Please indicate your level of agreement with each 
statement by circling the appropriate number from 1 to 7 opposite the statement (1 Strongly 
Disagree to 7 Strongly Agree)

Please rate all the statements below Read each statement carefully Give your 
first and natural response Be accurate and honest All responses are private and 
confidential and no individuals will be identified from the study

APPENDIX C2: Final version of MMP used in main data collection

Measure of Motivational Provisions

MMP
11/1 The salary I receive is a fair reflection of the work 

I do
1 2 3 4 5 6 7

MMP
21/2 This job allows me the freedom to realise my 

potential
1 2 3 4 5 6 7

MMP
28/3 The values of this organisation are m line with my 

personal values
1 2 3 4 5 6 7

MMP
22/4 This organisation allows me to maintain my own 

high standards at work
1 2 3 4 5 6 7

MMP
5/5 I enjoy the work I do here 1 2 3 4 5 6 7

MMP
19/6 This job allows me to use my skills and talents 1 2 3 4 5 6 7

MMP
30/7 The goals of this organisation are reflected in my 

personal goals
1 2 3 4 5 6 7

MMP
14/8

My colleagues recognise when I have done a good 
job 1 2 3 4 5 6 7

0a
Sl

yA



MMP
7/9

This salary I receive here is comparable to other 
jobs of this type 1 2 3 4 5 6 7

MMP
13/10 I feel my colleagues approve of my work 

behaviour
1 2 3 4 5 6 7

MMP
6/11 The job I do here allows me to enjoy my work 1 2 3 4 5 6 7

MMP
27/12 I feel this organisation supports my values and 

beliefs
1 2 3 4 5 6 7

MMP
15/13 This job allows me to be recognised for my 

contribution to a project
1 2 3 4 5 6 7

MMP
25/14 I agree with the goals and missions of this 

organisation
1 2 3 4 5 6 7

MMP
3/15 I get a sense of enjoyment from the activities I 

engage in, in this job
1 2 3 4 5 6 7

MMP
8/16 This job pays well for the work I do 1 2 3 4 5 6 7

MMP
10/17 This job provides me with adequate financial 

reward
1 2 3 4 5 6 7

MMP
12/18 The salary I receive in this job is sufficient to meet 

my needs
1 2 3 4 5 6 7

MMP
1/19 The work I do m my current job gives me a sense 

of enjoyment
1 2 3 4 5 6 7

MMP
24/20 I find this job challenging and personally 

satisfying
1 2 3 4 5 6 7



MMP
2/21

I do this job because I enjoy the work
1 2 3 4 5 6 7

MMP
29/22 I believe in the mission and goals of this 

organisation and work hard to help realise them
1 2 3 4 5 6 7

MMP
20/23 This job gives me a great sense of personal 

achievement
1 2 3 4 5 6 7

MMP
9/24 I am satisfied with the financial rewards of this 

position
1 2 3 4 5 6 7

MMP
18/25 I feel I am recognised for contributions I make to 

this organisation
1 2 3 4 5 6 7

MMP
23/26 The work I do here gives me a sense of personal 

satisfaction
1 2 3 4 5 6 7

MMP
M i l l The hard work I do here is recognised by my work 

colleagues
1 2 3 4 5 6 7

MMP
4/28 I find the work I do in this organisation enjoyable 1 2 3 4 5 6 7

MMP
26/29 I believe m what this organisation is trying to 

achieve
1 2 3 4 5 6 7

MMP
16/30 I believe I have the respect and admiration of my 

peers
1 2 3 4 5 6 7



344

Self-evaluation of Research Profile and Performance
Recent investigation suggests that research scientists working m the university setting 
have a very accurate perception of their position within the scientific community

This measurement instrument utilises this perception by allowing scientists to 
evaluate their position m the scientific community across three dimensions 
Institutional, National and International All responses given m the following sections 
will be held m the strictest confidence and no individuals will be identified from this 
study

Research Performance and Profile at the Institutional Level

The institutional dimension refers to your standing as a researcher in your institution, 
with 5 being the very highest score and 1 being the very lowest score

For example a score of 5 may refer to an individual who has a high publication rate in 
comparison to their peers, whose research is well regarded and respected by their 
colleagues, and is generally seen as one of the ‘shining lights’ of the research faculty 
Such individuals may have also won special research awards within their institution

A score of 3 may represent an individual who has an average but consistent level of 
research productivity, and who contributes m a moderate way to the research profile 
of the institution in which they work

A score of 1 may represent an individual who, for whatever reason, has not published 
work for several years, is not active on a current research project and does little to 
contribute to the research profile of their institution

I would now ask you to rate yourself on the five point scale below, keeping in mind 
the examples given above

Institutional Profile and Performance

APPENDIX D: SERPP

5

4

3

2

T
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The national dimension refers to your standing as a scientific researcher on a national 
level Again with 5 being the highest score and 1 being the lowest

For example a score of 5 may refer to an individual whose research would be well 
know and respected by his/her colleagues across the country He/she would be easily 
recognised as the national expert in their area of specialisation Colleagues working in 
the same research area may also consistently refer to his/her work They may also 
have won national science or research awards, and large grants to fund their research

A score of 3 may represent an individual who would be known nationally for their 
contributions to a specialist area, but may not be necessarily seen as a leader in that 
field Their work may receive occasional citation from researchers in the same area, 
and they may be successful m attaining moderate funding for their research

A score of 1 may represent an individual whose research is relatively unknown They 
may produce a very small number of research publications that are not widely cited 
They may also be generally unknown on a national level outside of a small group of 
colleagues from other institutions

1 would now ask you to rate yourself on the five point scale below, keeping in mind 
the examples given above

National Profile and Performance

Research Performance and Profile at the National Level

5

4

3

2

T
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The international dimension refers to your standing as a scientific researcher on an 
international level Again with 5 being the highest score and 1 being the lowest

For example a score of 5 may refer to an individual whose research would be well 
know and respected by his/her colleagues across the world He/she would be easily 
recognised as the international expert m their area of specialisation Colleagues 
working in the same research area would consistently refer to his/her work They may 
also have won international science or research awards, or have been nominated or 
short listed for such awards

A score of 3 may represent an individual who would be known internationally for 
their contributions to a specialist area, but may not be necessarily seen as the leader in 
that field Their work would be regularly cited from researchers m the same area, and 
they would be successful m attaining funding for their research

A score of 1 may represent an individual whose research is relatively unknown 
internationally They may produce a very small number of research publications that 
are not widely cited They may also be generally unknown on an international level 
outside of a small group of colleagues from other institutions

1 would now ask you to rate yourself on the five point scale below, keeping m mind 
the examples given above

International Profile and Performance

Research Performance and Profile at the International Level

5

4

J

2

T

Thank you for the time and effort you have spent on completing this self-evaluation 
exercise The responses you have given are an integral part of my research I would 
once again like to ensure participants that all the information gathered will be held m 
the strictest confidence and no individuals will be identified by the study
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Organizational Culture Survey Revised.

This questionnaire is designed to measure various aspects of your work environment 
Below are 41 statements Please indicate your level of agreement with each statement 
by circling the appropriate number from 1 to 5 opposite the statement (1 To a very 
little extent to 5 To a very great extent)

Please rate all the statements below Read each statement carefully Give your 
first and natural response Be accurate and honest All responses are private and 
confidential and no individuals will be identified from the study

APPENDIX E: Measure of organisational characteristics

OEQ
38/1 Job seekers are more attracted to work for this 

Organisation than similar ones m the industry
1 2 3 4 5

OEQ
4/2 People I work with function as a team 1 2 3 4 5

OEQ
13/3 Working here feels like being part of a family 1 2 3 4 5

OEQ
20/4 I have a say in decisions that affect my work 1 2 3 4 5

OEQ
16/5 I get enough information to understand the big 

picture here
1 2 3 4 5

OEQ
24/6 Job requirements are made clear by my 

supervisor
1 2 3 4 5

OEQ
19/7 I get the information I need to do my job well 1 2 3 4 5

OEQ
22/8 This orgamsation values the ideas of workers at 

every level
1 2 3 4 5



OEQ
37/9 The company makes every effort to attract and 

hire the most highly skilled people in the 
industry

1 2 3 4 5

OEQ
32/10 Decisions made at meetings get put into action 1 2 3 4 5

OEQ
40/11 The people who join this company “fit in” well 

with those already employed here
1 2 3 4 5

OEQ
27/12 My supervisor delegates responsibility 1 2 3 4 5

OEQ
12/13 This organisation treats people m a consistent 

and fair manner
1 2 3 4 5

OEQ
6/14 People I work with constructively confront 

problems
1 2 3 4 5

OEQ
18/15 I know what’s happening m work sections 

outside my own
1 2 3 4 5

OEQ
41/16 The company takes sufficient steps to ensure 

that new employees are aware of “how things 
are done around here”

1 2 3 4 5

OEQ
30/17 My supervisor is a good listener 1 2 3 4 5

OEQ
11/18 This organisation respects its workers 1 2 3 4 5

OEQ
28/19 My supervisor is approachable 1 2 3 4 5



OEQ
36/20 Meetings tap the creative potential of the people 

present
1 2 3 4 5

OEQ
31/21 My supervisor tells me how I’m doing 1 2 3 4 5

OEQ
29/22 My supervisor gives me criticism m a positive 

manner
1 2 3 4 5

OEQ
34/23 Our discussions in meetings stay on track 1 2 3 4 5

OEQ
5/24 People I work with are co-operative and 

considerate
1 2 3 4 5

OEQ
21/25 I am asked to make suggestions about how to 

do my job better
1 2 3 4 5

OEQ
35/26 Time in meetings is time well spent 1 2 3 4 5

OEQ
23/27 My opinions count in this organisation 1 2 3 4 5

OEQ
15/28 This organisation motivates people to be 

efficient and productive
1 2 3 4 5

OEQ
7/29 People I work with are good listeners 1 2 3 4 5

OEQ
9/30 Labour and management have a productive 

working relationship
1 2 3 4 5

OEQ
10/31 This organisation motivates me to put out my 

best efforts
1 2 3 4 5
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OEQ
33/32 Everyone takes part in discussions at meetings 1 2 3 4 5

OEQ
14/33 There is an atmosphere of trust in this 

organisation
1 2 3 4 5

OEQ
1/34 People I work with are direct and honest with 

each other
1 2 3 4 5

OEQ
2/35 People I work with accept criticism without 

becoming defensive
1 2 3 4 5

OEQ
26/36 My supervisor takes criticism well 1 2 3 4 5

OEQ
39/37 The selection procedures used here (e g 

psychological tests, interviews) are effective m 
selecting the “right” people

1 2 3 4 5

OEQ
3/38 People I work with resolve disagreements co

operatively
1 2 3 4 5

OEQ
8/39 People I work with are concerned about each 

other
1 2 3 4 5

OEQ
25/40 When I do a good job my supervisor tells me 1 2 3 4 5

OEQ
17/41 When changes are made the reasons why are 

made clear
1 2 3 4 5



351

APPENDIX F: Letter of introduction for scientists participating in 
the main data collection phase of the current study

James C Ryan, 
Q107 DCUBS, 

Dublin City Umversity 
Glasnevin, 

Dublin 9 
Ireland

Dear X,

I am writing to request your assistance in a very important aspect of my PhD studies 
Firstly let me briefly introduce myself and give you an overview of my research My 
name is James Ryan and I am an organisational psychologist conducting my PhD 
research on scientists and academic researchers I am primarily interested in the 
motivation of research scientists and how their organisational environment influences 
their motivational profile (if at all)

At this critical stage of my research I am looking for research academics that are 
willing to complete a questionnaire I have developed, which will provide me with 
invaluable information on this issue The questionnaire covers several dimensions of 
individual motivation, job satisfaction, organisational characteristics, research profile 
and some biographical details

I have enclosed the questionnaire with this letter m the smcerest hope that you will 
support me in my research efforts and complete and return the questionnaire to me 
The questionnaire takes about 30 minutes to complete, so I hope it will not distract 
you too much from your important work Also let me stress that no individuals or 
orgamsations will be identified from the study and all data collected will only be 
examined at the group level to determine general relationships between variables

I understand that these are busy times and I am veiy aware of the heavy workloads of 
academic scientists, but I sincerely hope that you can facilitate my research if at all 
possible, as the completion of my PhD depends on the participation and support of 
scientists such as yourself

If you have any questions or queries regarding specific aspects of my research please 
feel free to contact me at james ryan9@mail dcu le

Thank you for your time and effort 
Sincerely,
James C Ryan
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APPENDIX G: Measurement items contained in each factor of the 
OCS Revised.

Presented below are the items that make up each of the factors of the OCS Revised whose results are 
presented in chapter nine 
Factor 1 Teamwork

People I work with are direct and honest with each other 
People I work with accept criticism without becoming defensive
People I work with resolve disagreements co-operatively_________
People I work with function as a team_________________________
People I work with are co-operative and considerate_____________
People I work with constructively confront problems____________
People I work with are good listeners__________________________
People I work with are concerned about each other______________

Factor 2 Morale

Labour and management have a productive working relationship
This organisation motivates me to put out my best efforts______
This organisation respects its workers_______________________
This organisation treats people in a consistent and fair manner
Working here feels like being part of a family________________
There is an atmosphere of trust in this organisation____________
This organisation motivates people to be efficient and productive

Factor 3 Information Flow

I get enough information to understand the big picture here
When changes are made the reasons why are made clear
I know what’s happening in work sections outside my own
1 get the information I need to do my job well

Factor 4 Involvement

I have a say in decisions that affect my work
I am asked to make suggestions about how to do my job better
This organisation values the ideas of workers at every level
My opinions count in this organisation

Factor 5 Supervision

Job requirements are made clear by my supervisor
When I do a good job my supervisor tells me________
My supervisor takes criticism well_______________ _
My supervisor delegates responsibility_____________
My supervisor is approachable____________________
My supervisor gives me criticism in a positive manner
My supervisor is a good listener___________________
My supervisor tells me how Pm doing_____________
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Factor 6 Meetings

Decisions made at meetings get put into action________
Everyone takes part in discussions at meetings________
Our discussions in meetings stay on track_____________
Time m meetings is time well spent__________________
Meetmgs tap the creative potential of the people present

Factor 7 Selection

The company makes every effort to attract and hire the most highly skilled people in the 
industry

Job seekers are more attracted to work for this Organisation than similar ones m the industry

The selection procedures used here (e g psychological tests, interviews) are effective m 
selecting the “right” people

The people who jom this company “fit m” well with those already employed here

The company takes sufficient steps to ensure that new employees are aware of “how things 
are done around here”
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APPENDIX H: Scientists biographical questionnaire 

Biographical Questionnaire

Your answers to these questions will provide useful background information 
All information given is completely confidential The data collected m this section 
will only be used for grouping purposes during data analysis Individuals taking 
part in this study will not be identified Nor will the department of institute in 
which you work be identified

Please circle the answers that apply to you, or enter the required information in the 

space provided

Gender and Age

Sex Male/Female

Age Under25/25-34/35-44/45-59/60+

Your education and profession

Please state the name of the academic institution and department in which you work 

Please state your grade and title within the department in which you work
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In what year did you complete your PhD _________________________

How many years have you worked in your current job________________

Did the department you currently work in take part in the ‘Research Assessment 
Exercise 2001’ earned out by the Higher Education Authority in the UK7 

Yes/no

If so do you know what rank your department received? 
5 * / 5 / 4 / 3 a / 3 b / 2 / l

Was your research work included as part of the department’s submission to the 
Research Assessment Exercise 20019 Yes/no


