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Abstract - The variety of methods used in health services research (HSR) embody categorically different
epistemological assumptions. These are examined in an effort to contribute o a usable framework for
the evaluation of HSR projects, and in the light of a need in the U.K. for adequate institutional
arrangements for the promotion and funding of HSR. Research into organisation has revealed that if
desired values arc not explicitly built inte the structure. other values may appear unbidden. The ad-
equate institutional basc is one which embodies. espouses and funds a meaningful and practical scientific
pluralism. A possible classification is outlined and illustrated and its implications for competition
amongst scientists and the social responsibility of scientists are briefly discussed.

The U.K. has had difficulty in supporting a self-confi-
dent and productive health services resecarch (HSR)
community. This has been partly due to conflicts
between professional;academic power groups and
partly due to poor communication between
researchers and decision- and policy-makers [17. il
matters are to improve. an adequate institutional
basis for HSR is essential. These were the conclusions
of a recent onc-day symposium on the future of HSR
in the UK. [2].

The aim of this paper is 10 contribute to a practical,
that is to say usable and desirable. formulation of
what any institutional arrangement must be like in
order that it be adequate for HSR. 1t has been argued
that the responsibility for commissioning and long-
term maintenance of HSR should most appropriately
lic with the Government's health department (DHSS),
with the established research councils for medical and
social science (MRC and SSRC respectively). with
some new HSR organisation. or with some combi-
nation of these [3-7]. A more recent suggestion is a
special Health Authority within the NHS [8].

The debate amongst researchers has been fuelled by
three recent social events: first. the recommendation
by the Royal Commission into the National Health
Service [9] that an Institute for Health Services
Research be set up; second alterations of the DHSS
in-house research organisation and return of bio-
medical rescarch funds to the MRC: third. a major
review of DHSS-funded HSR by the DHSS Chicf
Scientist.

The location of a formally set up HSR institution,
that ts to say an administrative and resource capa-
bility for commissioning HSR. is only controversial
insofar as there is doubt as to the existence of a
genuine commitment and  ability w0 further HSR.
Frem the researcher’s point of view. the fundamental
factor in the commissioning process is an understand-
ing by the institution of what the researcher is trying
to do. The commissioning institution must under-
stand how he is working and why he chooses certain
problems and methods. If such an appreciation is
lacking. then any institutional base cxists in name
only. If an appreciation exists, then the various other
issues, political freedom, funding methods, HSR train-
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ing and career structure, application of findings and
so on [10] can be tackled and an effective HSR sys-
tem may emerge.

Of all these other issues, perhaps the most sensitive
and testing of the HSR institution in its understand-
ing of the researcher’s task is its responsibility to
cvaluate scientific work prior to funding and during
or after completion of the rescarch. A meaningfhul
evaluation of rescarch will be based on criteria just as
any other evaluation is. If we define scientific research
as a particular form of knowledge production [11]
the criteria casily fall into two categorices. epistemolo-
gical (is this knowledge?) and methodological (is this a
production process?).

This paper places the analysis of HSR commission-
ing in the U.K. context, argues for scientific pluralism.
and offers a possible categorisation of research sys-
tems. Finally, implications for adequate organisatio-
nal arrangements are brielly presented. The practical
problems in cvaluating the scientific merit and policy
relevance of rescarch projects are touched on but not
tackled.

HISTORICAL BACKGROUND
An outline

Taylor [12] provides a short lucid historical
account of the funding of health-related research in
the UK. The more recent events are summarised
here. In the 1960s. the Government began to back
HSR with substantial funds. As HSR grew, the need
for an institutional substructure within the DHSS
became apparent, and this was developed in the 1970s
following the Rothschild Report [13]. The report rec-
ommended the formation of a large complex research
commissioning organisation headed by a Chiel Scien-
tist within the Department of Health and Social
Security (DHSS). and a transfer of 25%, of Medical
Research Council (MRC) funds to this body. The
DHSS invited Professor Kogan of Brunel University
to study its Office of the Chiefl Scientist (OCS) and
monitor activities there. The uneven rise and fall of
OCS is described in their two reports [14.15]. In
1980, OCS dccided to return the transferred funds to
the MRC because the arrangement had been little
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more than a paper exercise. Although the MRC
agreed. in return, to form an HSR board to be given
an additional £2 million, editorials in both the British
Medical Journal [16] and the Lancet [17] questioned
the MR(C's capacity to understand the type of
rescarch required. This doubt was exacerbated by the
problems which surrounded the concurrent OCS
quadrennial reviews of DHSS-funded HSR units.
which are referred to below.

By 1980. the growth of HSR funding had faltered as
part of the national and world-wide economic reces-
sion. In addition government optimism in the use of
research, especially social science research. had been
dampenced [18]. The effect on HSR and its rescarch
communily was scrious because the DHSS is essen-
tially a monopoly promoter and funder of HSR. and.
unlike the MRC, does not tenure its researchers. And.
because HSR is applied and interdisciplinary, many
researchers were not tenured and could not fit within
the discipline-based University system. In theory.
funds for HSR might be available from the MRC,
SSRC. Universities, Regional Health Authorities. pri-
vate foundations and elsewhere. but in practice a
thriving HSR community in the U.K. depended on
government sponsorship [19]. The part of the DHSS
responsible for HSR sponsorship, the Office of the
Chiel Scientist is therefore the focus of concern and
attention in what follows; just as it was recently for
HSR rescarchers faced with an evaluative review of
their work.

Scientific merit and accountabifity

The OCS evaluations were themselves cvaluated by
the Brunel team [20] and the comments below arc
based on their report [21]. The Chiefl Scientist is a
DHSS employee responsible for the health and per-
sonal social services research budget (£13.4 million in
1981/1982): and the then current holder interpreted
this responsibility as a duty to uphold ‘scientific ac-
countability’. The rescarch team found that in prac-
tice this meant the implicit adoption and explicit
advocacy of a particular view of science and scientific
merit. For example, practical knowledge and scientific
knowledge were secen as belonging to different and
distinct universes of discourse: research was regarded
as a method of legitimating change not stimulating it:
and disciplinary rather than domain-based thinking
was valued. Most significantly. it was assumed that
there existed a unified scientific community with a
consensus about the nature of science. If this were so
(and Kogan and colleagues were conviced that it was
not) then there would be little need for explicit criteria
to aid evaluation.

OCS operated as if there were strict rules for scien-
tists to follow which would eliminate error. If there is
no guarantee of truth, and many. like Polanyi [22].
might accept this as an axiom, then the arrogation of
the decision as to what is or is not a scientific prob-
lem or a scientific method becomes of profound social
significance with overt political and cthical dimen-
sions. The validity, indeed the reality, of the OCS
evaluations depended upon the OCS convincing or
coercing others {rescarchers or decision- and policy-
makers) 1o accept the evaluation as true. Henkel and
Kogan | 23] describe the painful breakdown of a peer-
review and funding-evaluation process when the
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commissioning body becomes captive to scientilic
assessors who abjure a pluralist position.

SCIENTIFIC PLURALISM

Theoretical debate and informal discussion in the
last two decades appear to endorse the view that
methods in the social sciences are not only distinct
from those in the medical sciences but enormously
varied in themselves [24]. “A rescarch tradition™
writes Galtung [25] “that dogmatically outrules one
or more {varieties of approach) only demonsirates its
own limitations™. HSR is a domain drawing on a var-
iety of fields including clinical medicine. psychology.
sociology. cconomics, politics. management science.
information science. geography. demography. epide-
miology. anthropology and others. These different
tields have developed norms and values which chan-
nel and constrain research work. Even within ficlds,
rescarch activities and style of enquiry vary greatly.

It is to be expected therefore that HSR should
encompass a large variety of research activities and at
least several quite distinct scientific outlooks. Ray-
mond Hainer, who pioneered the application of the
behavioural sciences to research and development or-
ganisations in the US.A., concluded that differences
of outlook among scientists were often so great as to
prevent adequate communication [26]. Maruvama
{27. 28] has described ways thut individuals living
within different world-views misinterpret each other.
He emphasises particularly “dimension-reduction’, a
form of translation which makes an argument. logical
or consistent within one frame, appear blatantly false.
illogical or devious within another: and ‘monopolari-
sation” in which individuals seek for and base their
work on one truth. one theory, or one method and are
emotionally threatened by heterogencity. He comes to
the important conclusion that between some scien-
tists, communication of basic views may be imposs-
ible [29].

In the light of this, it is not surprising to find socio-
logists claiming and demonstrating that criteria of
scientific value are by no means dominant in the
evaluation of research work. Prestige. career open-
ings. reward systems. social values, institutional forms
and such like contribute to channclling and support-
ing or suppressing knowledge output {30, 33]. These
findings do not contradict evidence that scientific
eminence is determined by the quality of a scientist’s
output [34].

Empirical studies support informed opinion and
sociological exposé. Hudson, for example, has ident-
ified two distinct kinds of thinkers. convergers and
divergers [33.36]. The former prefer to work on
manageable. well-defined problems which lead 1o a
single best or right answer. They look for value-free
and technical solutions. and arguc issues similarly.
The divergers prefer ill-defined problems with many
solutions. They are oriented 10 whole systems, per-
ceive in value-laden terms and tend to the pejorative
and the personal in their argumentative and concep-
tual style. The concern in this paper is not primarily
with the personality or cognitive style of scientists but
with the research that needs to be done and its evalu-
ation. Personality is implicated both because it is
likely that certain problems will appeal more to onc
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type than o another [37]. and because Hudson's
work suggests that members of one group will not
naturally or casily appreciate the preoccupations.
arguments and style of presentation of the other.
Mitrofi's studies of the Apollo moon scientists [38]
provide specific evidence that this argument holds in
at least some fields in the natural sciences [39]. He
uncovered several categories of scientists correspond-
ing 10 different ways of thinking and working. His
scientists” perceptions of each other's competence and
scientific performance  were highly emotionally
charged and often dramatically contradictory [40].

Solving social problems: the reality of pluralism

It seems unlikely that emotions should run more
scdately in HSR. and they do not. The U.K. sym-
posium referred to destructive conflicts of interest
between individuals working at different points of the
spectrum in health-related rescarch [41]. This spec-
trum was seen as extending from biomedical through
clinical 1o HSR. and the example of conflict provided
was the advocacy of the randomised controlled trial
as a general model for HSR evaluation. One conse-
quence of such conflicts has been a struggle for pos-
session of the key legitimating terms, science and
research. whose meanings tend to be either widened
or narrowed as outlook, or perhaps self-interest, dic-
tates.

HSR has been developed and financially supported
in the U.K. to help solve pressing practical problems
by using the methods of science [42]. It has been
indicated above that the work of science might best
be described as knowledge production’, so it should
be noted here that problems can often be solved. or
solve themsclves, without new knowledge: and that
much knowledge production is not geared to practical
problems. In other words, science and practical prob-
lem-solving need not be purposcfully linked. This
holds in practice: Acheson for example. has pointed
out that much high quality HSR does not appear in
the conventional scientific literature [43].

Lindblom and Cohen [44] surveyed a wide variety
of activities which both produce knowledge and con-
tribute to social problem-solving. many outside the
academic scene and many only very indirectly related
to problems, and suggested that the most apt label for
this work is ‘professional social inquiry’. Kogan er al.
[45] took a more restricted view. and for their de-
scription of HSR research used Cronbach and
Suppe’s phrase “disciplined inquiry” [46]. The UK.
medical press looked on this expression with approval
[47.48].

The difliculties in using social science for social
problem-solving were examined in the U.S. in the late
1960s [49-51]. It was noted that disciplinc-oriented
studies and their institutions were not gencrally re-
sponsive 1o social problems, and provided a hostile
environment for social inquiry. Recent examination
[32] of funded problem-oriented research in the US.
(including HSR) revealed several categories of activity
that fell outside the conventional definitions of
research and development (R & D) work [53].

Implementing pluralism in HSR

I the preceding arguments for pluralism are
accepled. then the challenge of implementing arrange-
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ments which embody multiple viewpoints  and
approaches remains. One solution would be 1o have
multiple funding arrangements. If. for example. every
major University had a Department of Health Service
Studies with tenured research-oriented stafl then the
chances for a broad varicty of studies to emerge are
greater than if a single Institution run by a powerful
Director is set up.

In the UK. where the dominant funding body.
OCS. is headed by one person. that person’s commit-
ment to pluralism becomes the crucial variable.
Assuming such OCS commitment. the problem with
heavy governmental centralisation of funding power
is operationalising pluralism in a way that seems fair
10 the researchers involved and that meets criteria of
public accountability. In addition, becausc HSR is
applied, research must be policy-relevant and must be
understandable and potentially usable by decision-
and policy-makers.

The variety of HSR is enormous and any summary
of its extent or content would be incvitably incom-
plete. The main issue, as regards scientific pluralism.
however, is not the subject of research but the way the
subject is approached. A sole commissioning insti-
tution (or whatever body oversees a system with
many commissioning institutions) nceds to ensure
that the principal research methods and perspectives
are available for use when necessary. The varieties of
research approach are limited and in the remainder of
the paper | will provide a simple model of the
research process and then a five category classifi-
cation of research approaches which might be useful
for commissioning and evaluation. 1 do not claim this
is the only categorisation which might be useful. but
rather that it is a possible and testable model.

MODELLING RESEARCH
Model of the process

HSR involves the use of disciplined inqguiry aimed
at solving practical problems in health services. Any
model of the research process. and hence any critical
evaluation of the research must therefore include the
practical problem. The form of the inquiry and its
relation to the identificd problem are the obvious sub-
jects for peer scientific scrutiny. More peripheral and
more political “is the issue of whether the problem
ought to be investigated. With this in mind. the
rescarch process may be schematised as shown in
Fig. 1.

WORLD contgining PROBLEMS

t

REPRESENTATIONAL { CONCEPTVAL !}
SCHEME

Data + Theory — Conciusion

]

EPISTEMOLOGICAL SCHEME

Fig. 1. Model of the research process.
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The real world containing decision- and policy-
makers with their problems, including some they may
be unawarc of is the object of inquiry. The
researchers attempt to model a problem qualitatively
and often quantitatively. so as to present information
on its nature to those who have the responsibility to
take action on it. The method by which they develop
a representation or conceptualisation of the problem
involves the use of data and theory [54]. Theory
cither leads 1o the selection of data, or assists in its
processing $o as to generate a conclusion which may
be the desired solution or point towards one.

All research activities are founded on some episte-
mological scheme which is not uncommonly left im-
plicit by researchers as they construct and use theory
and data. The unselfconsciously-held philosophical
assumptions determine what counts as knowledge.
what can be assumed to be true and how method is to
be rigorously developed and applied to the particular
problem. Peer review, therefore. is largely about how
well epistemological assumptions have been trans-
lated into methods and adhered to in procedures.

This model is very similar to the model for the
production of common knowledge used to solve every-
day problems by the man-in-the-street. Einstein [35]
described “the whole of science ... as. .. nothing more
than a refinement of everyday thinking”: and Bro-
nowski [56] noted that in his efforts to discover.
explain and control the parameters of his world, the
ordinary man generalises, theorises and tests hunches
in much the same way as the scientist. One of the
important diffcrences between the two lies in the
degree and refinement of explication demanded of the
scientist. In everyday life. not only epistemological
assumptions but also the method and representatio-
nal scheme tend to be left unstated. Nevertheless.
when a decision-maker is asked to account for his
actions, he is usually expected to describe or construct
his understanding (model/representation) of the prob-
lematic situation and show how the information
(data) at his disposal and his ideas (theories) led him
to certain conclusions on which his action was based.

Describing the research process in a form casily
accessible to those who must usc the results may con-
tribute to improving communication and implemen-
tation of HSR findings [57, 58].

Model of a useful classification
The next step is to create a classification of HSR

Classification Type AlB C |ete

Epistemological
characteristics

implications for method

Relation between data
and theory in represent-
ational  scheme

Real world use and HSR
applications

Fig. 2. Model of u useful classification. Each cell should
contain a distinet explicit formulation.

built upon the above general model of the HSR task.
Any uscful classification would be expected to impli-
cate simultancously and coherendy all three com-
ponents of that model: the world, the representation,
the assumptions. In other words. it should be possible
to provide simple explicit formulations for cach cate-
gory of the classification and these should distinguish
diflerent types of problems. diflerent uses of data and
theory, and different methods and criteria for their
assessment (see Fig. 2). IT this could be achieved. then
the first step towards implementing a pluralist
commissioning institution would have been made.

Idcally the classification should encompass all
forms of systematic knowledge production. Such a
scheme would both distinguish and link scientific
evaluation which focuses predominantly on method
with practical evaluation which focuses on useful ap-
plication.

As epistemological assumptions are the foundation
and justification of knowledge, and underpin the per-
ception and appreciation of problems as well as pro-
viding legitimacy to method, they offer a promising
starting point for the development of a classification.
This approach differs from classifications which start
with what researchers do. but it should end up by
distinguishing uscfully between various rescarch stra-
tegics and activities.

The initial task of the epistemological categorics
would be to make simple distinctions in the way truth
is assigned within the representational order. In par-
ticular the relations and status of data and theory in
the research process must be articulated. Then the
implications of each position for the nature of reality
as pereeived by the scientist working in that mode
should be clarified.

Particular methods and ways of assessing methods
should flow from these initial formulations. and the
appropriate way that scientific knowledge develops
should be revealed. Each epistemological mode is to
be defined so as o be discrete and sclf-sustaining.
allowing adherents to spend a lifetime believing in
and generating knowledge based on its assumptions
(though some may switch among the modes). As a
resull criticisms from without a mode should be well-
developed and characteristic.  Aside from such
expected criticisms, which aim 1o deny validity or
even prevent the public articulation of key epistemo-
logical assumptions, there will also be inherent
dangers from over-dependence on each mode or the
application of the mode indiscriminately 10 all prob-
lems.

Each mode should be related specifically to real
world problems. that is to say, 10 a particular type of
knowledge output. It should also be possible to ident-
ify conditions. such as nature of problem or type of
researcher, for which that mode is most suitable and
conditions under which it is inappropriate.

A REQUISITE CLASSIFICATION

Jaques and colleagues have suggested that activities
generated by human purposes naturally stratify hier-
archically into five levels [59]. Beer [60, 617 has inde-
pendently postulated that systems which can ‘survive’
can be seen to consist of five levels, cach of which is a
viable system nested within a metasystem. Although
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Table 1. Labelling levels of epistemology

Nature of teuth
slabels often used by
sovial seizntists)

Ssnger- Churchman
nquaring
system [63-66]

Absiract level or
sstem (39 61)

1 Analytc formal Labnizan
i I yper ential empirical Lockean
1] Synthz=tic structural Kantian
v Conttictual Dialectical Hegehan
\Y Pragmatic Singerun

his findings arc, like those of Jaques, derived from
study of organisation and management. Beer is equally
adamant that the five-tier hierarchic model is gener-
ally applicable to systems which can be subjectively
defined and are expressions of human purpose. Prob-
lem-oriented HSR is of this nature, and hence an
analysis along Jaques's or Beer's lines would appear
feasible. A literature search revealed that a five cate-
gory hicrarchical structure of epistemological levels
had already been developed. This classification
emerged from an attempt to design inguiry systems
which regarded science as part of the reality of the
social system which it wished to investigate. Singer
[62-64]. his pupil, Churchman [65. 66]. and his pupil.
Mitrolf [67 697 have articulated features of this struc-
ture over the past half century [70]. and their classifi-
cation shows a variety of features which are con-
gruent with the abstract principles of the five level
scheme [717. I the scheme permits the large variety of
formulations required of it in the previous seclion,
then it can be adjudged useful at least. Whereas in the
previous scction we have referred to epistemological
mode or calegory, from now on we will refer 1o epis-
temological level or system (Table 1). It is to be
emphasised that the Roman numerals 1-V assigned to
the levels are not 1o be taken to signify that one level
is more complex or more valuable than another.

An application of Churchman’s classification to the
model of the research process described above is. as it
turns out, not difficult and the results are briefly sum-
marised in Table 2. Table 2 contains formulations
which. it is expected. will be casily recognised by
researchers. Within the confines and purpose of this
paper. the content cannot and need not be claborated.

To case study of Table 2. the classification is illus-
trated below using research of my own at cach of the
levels taken from various fields: and reference is made
10 various HSR workers in the U.K. to demonstrate
that pluralism is a present reality [72].

Svstem I: truth is formal

The researcher’s trust lies with ideas which are self-
evident and can be manipulated by rules which arc
axiomatic to form patterns which model the real
world. The real world of data is too confusing 10 be
direetly approached. except through such models.

I used this approach for examining the cconomic rationale
for organising doctors [73]. The basic iden wus that a
number of doctors (P) compete for a finite resource (R)
which they use up in very small amounts (r). Using simple
mathematics. it could be shown that when P> 20, the loss
10 a doctor expending r becomes very small. A variety of
consequences were then deduced: depredation of R.
attempts to increase R, and regulation of medical practice.
The model was applied to the US. and UK. health care
systems which were treated as identical. The apparent dif-
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ferences lay in the fact that in the US. R = finie popula-
tion of patients, in the UK., R = finitc amount of moncey.
Data obtained by others was used to show that predictions
of the model held: and this confirmation was used to jus-
tify further predictions [74].

Within U.K. HSR, two substantia! ficlds of DHSS-
funded research of this sort are notable. Operauons
rescarch studics problems which relate (o systems of
activities and has developed methods for simulating
and modclling needed technical and programmatic
changes. Data collection is subsidiary to the primary
task of mathematical description of the system under
study. Areas of investigation have included work-load
allocation. planning, information transfer, waiting-
lists, supplics and servicing arrangements [75-77]. In
the DHSS. the Operations Research Division {ORS)
is administratively distinct from OCS and has its own
comparatively small budget of about £1 m. This sep-
aration reflects an unwillingness to let OCS handle
this form of rescarch [78].

The creation of models of appropriate organisation
in response o requests from the NHS or Social Ser-
vice Depts. has been pursned at BIOSS (Institute of
Organisation and Social Studies. Brunel University)
in the Hcalth Services and Social Services Research
Units [79-81]. The models. images of how things
ought to be. are built up from elemental notions of
aim. function, task, authority. accountability and so
on. and developed through intensive field-work: but
the use of systematic data collection to construct the
model or judge its adequacy in practice is explicitly
rejected [82].

System | products (formal deductive systems) such
as statistical theory and economic theory. not devel-
oped within HSR. are used in the practice of HSR at
later levels.

System I1: truth is empirical

The rescarcher at this level places his faith in the
facts of simple abservation and the widespread freely
obtained agreement from others about them. This
level depends on system | assumptions, for example.
the idea of a fact is taken for granted.

My early research concerned the mapping of the visual
ficld on 10 the thalamus and was built on and with facts
[83). The study commenced with an acceptance of the
existence of ncurons, action potentials. maps of the cat
brain. on-off stimulation in visual fields and so on. as these
were all part of an agreed network of factual propositions
based on earlier observations. The new observations sug-
gested an alteration of previous networks of facts (theories)
concerning naso-temporal overlap and representation mn
certain nuclei. and indicated the need for further specific
observations, The published conclusions resulted  from
carrying out the same simple experiment i number of
times. and this experiment could be casily described in
cnough detail to allow replication by others.

In HSR. facts and factual propositions (inductive
generalisations) are frequently a desirable output. Sur-
veys of geriatric care, general practice. drug prescrib-
ing habits. obstetric management. patient attitudes,
and other topics such as those carried out under the
direction of Dr Ann Cartwright at the Institute for
Social Studics in Medical Care (London) are prime
examples of system 11 research [84-86].

The DHSS commissions factual reports from the
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Government's Office of Population Censuses and Sur-
vey and from academic researchers on an cnormous
variety of topics. In addition, its Statistics and
Research Division provides an annual tabulation of
HSR-salient statistics (population. finance, manpower.
hospitals. patients. morbidity. dental services. phar-
maceutical services. child care, psychiatric care. etc.)
for use by interested rescarchers [87]. Such statistics
may be combined to develop indices of notions like
*health status’ or *hospital complexity’.

Because facls carry much automatic influence and
can be created through [reely-obtained and wide-
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spread agreement, a system 11 approach to the un-
known has been devised which creates facts to aid
planning or political decisions. The Delphi method.
for example, manipulates the judgements of experts 1o
give them “fact’ status and so offers a social tech-
nology for handling the future [$8. 89].

System {11: truth ix synthetic

The researcher at this level belicves in the integra-
tion and interdependence of data and theory and
draws on and attempts o reconcile both system | and
system I approaches.

Table 2. Levels (systems) of epistemology

Svientitic focts and

Relations between

Development of

Wature of

He:lale service

Label sotirce of certainty Assumplions data and theory scientific knowledge output application
1
Formal Data varies and 1 The maodel or Muodels uncover Elementary format Anapplica- Development of usable
ditlicelt 10 hpow and theory derives the data thai can 1ruth leads by nonof a model 10 solve discrete
interpret. but theory &> from clemeatary be fitted 10 the deduction to a model to s techmical. programmutic or
surc aad has formal (often model. Theory nctwork of exer. siliation personnel probiem
determimed data mathematicald and darta ars capanding more
truths. It reveals separate general formal
or embodics a proposiions and
fundsmental truthy
enduting
struciural feature
of reality
1]
Empirical  13ata is suse, prior 1o, All propositions Data justifies the Elementary empiricat Empirical Collection and tabulation
and determenes theory <an be reduced to madeltheory and judgements fraw data, content un s of required information:
simple is scparate feom it obscraations. own surveys, empirical model
observations. Theory is risky sensationsi lead by building. trend
Validity comes and dependent induction 1o a network extrapolation
4 pendent on :
from widespread data of ever-expanding,
fecels abtained increasingly muore
agrecment general nelweork
of factual propowtions
m
Synthene 12 and theory ase Datit denves from Theory and data Multiple or sequennial Selecnion of a Assessment of different
canfingent on cach theory el vige are mseparable, testing of alwrnative pefersed options according to agreed
other versa, hiznee there cach depending hypotheses alterpative ¢riteria. Defning and
Recarc] will be muluple on and inferaciing evaluating alternatires 10
escarch must \ o N o
therelore focus on their views of reality with the other nicet piven objectives
mieracion
w
Contlictual  Datas is srrslevent o Any suc s As Jata supporis Meaning of dara v Eapomsure of Analysis of health and
meaningless by itell, It daalectical 1e. erther theory, it incomplete of there sstmptions socaal policy decisions and
gencrates oppoesing generiites two must be hept are not two opposing it conllicts resouren allociation
theories. Th