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Philosophy of Science

1) Ontology

2) Epistemology




Some Easily Confused Concepts

1) Relativism and pragmatism
2) Subjectivity and objectivity

3) Qualitative and quantitative data




Philosophical and Empirical Traditions




Dogma of enlightenment
hegemony over western outlook

« There exists an external world

- Whose properties are independent of
iIndividual humans

- These properties are encoded In laws

- Reliable, albeit imperfect knowledge of these
laws can be obtainec

by hewing to the epistemological
structures prescribed by scientific method




‘Apparent physical and social reality

IS at bottom a social and linguistic
construct’




The Alan Sokal Affair

Transgressing the Boundaries

TOWARD A TRANSFORMATIVE HERMENEUTICS
OF QUANTUM GRAVITY

Transgressing disciplinary boundaries . . . [is] a subversive undertaking since Alan D. Sokal
it is likely o violate the sanctuaries of accepred ways of perceiving. Among

the most fortified boundaries have been those between the narural sciences

and the humanities.

—Valerie Greenberg, Transgressive Readings

The struggle for the transformation of ideclogy into critical science . . . pro-
ceeds on the foundation that the critique of all presuppositions of science
and ideology must be the only absolute principle of science.

—Stanley Aronowitz, Science as Poeer

There are many natural scientists, and especially physicists, who continue
to reject the notion that the disciplines concerned with social and cultural
criticism can have anything to contribute, except perhaps peripherally,
to their research. Still less are they receptive to the idea that the very
foundations of their worldview must be revised or rebuilt in the light of
such criticism. Rather, they cling to the dogma imposed by the long post-
Enlightenment hegemony over the Western intellectual outlook, which
can be summarized briefly as follows: that there exists an external world,
whose properties are independent of any individual human being and
indeed of humanity as a whole; that these properties are encoded in
“eternal” physical laws; and that human beings can obtain reliable, albeit
imperfect and tentative, knowledge of these laws by hewing to the “objec-
tive” procedures and epistemnological strictures prescribed by the (so-
called) scientific method.

But deep conceptual shifts within twentieth-century science have
undermined this Cartesian-Newtonian metaphysics (Heisenberg 1958;
Bohr 1963); revisionist studies in the history and philosophy of science
have cast further doubt on its credibility (Kuhn 1970; Feverabend 1975;
Latour 1987; Aronowitz 1988b; Bloor 1991); and, most recently, feminist
and poststructuralist critiques have demystified the substantive content of
mainstream Western scientific practice, revealing the ideology of domina-
tion concealed behind the facade of “objectivity” (Merchant 1980; Keller
1985; Harding 1986, 1991; Haraway 1989, 1991; Best 1991). It has thus
become increasingly apparent that physical “reality,” no less than social
“reality,” is at botom a social and linguistic construct; that scientific
“knowledge,” far from being objective, reflects and encodes the domi-
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The Fall of Relativism

‘Accepting the notion that
a theory can never be proved,

does not mean that we have to
accept all theories as equal.’

Richard Lilford




Some Easily Confused Concepts

1) Relativism and pragmatism
2) Subjectivity and objectivity

3) Qualitative and quantitative data




An Example of Objective Data,
but Subjective Interpretation

Rutherford’s
Gold Foll Experiment




Some Easily Confused Concepts

1) Relativism and pragmatism
2) Subjectivity and objectivity

3) Qualitative and quantitative data




Two Views of Qualitative Research

e A distinct paradigm

A scientific tool among others




Qualitative and Quantitative
Methods

o Qualitative data may be interpreted
guantitatively

Quantitative data can be interpreted

gualitatively
Not all measurement is cardinal

A large part of science is concerned with
the avoidance of error

And with prediction




Philosophy of Science

1) Ontology

2) Epistemology




Top-rated British business research: has the emperor got any clothes?
R J Lilford; F Dobbie; R Warren; D Braunholtz; R Boaden
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Top-rated British

business research:
has the emperor got
any clothes?

by Jeffrey Pfeffer and Robert I. Sutton

BOLD NEW WAY OF THINKING has taken the medical
establishment by storm in the past decade: the idea that
decisions in medical care should be based on the latest
and best knowledge of /

Sackett, the indivi

based medicine, ¢

and judicious use

cisions about the care of in

colleagues at McMaster University in Ontario, Canada,
and the growing n er of Dhvaiciane ining e




Framework for Complex
Interventions




Three Related Evaluation Issues



Design 1: Uncontrolled



Design 2: Before and After
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Design 3: Controlled Cross-Sectional






Design 4: Controlled Before and After



Advantage Controlled Before and After



Issues With Parallel Designs






Advantages of Step Wedge Design



Three Related Evaluation Issues



What to measure In safety
research...
A framework related to the
Donabedian Chain



Modified Donabedian Chain

a I




Lilford’s Axiom for Evaluation
of Complex Interventions



Framework of observations for evaluation
of clinical interventions (HTA)

N/




Fidelity Main

endpoint endpoint Outcome:
POl POl imprecise
Intervening
variable

Contextual information



Sample Size and Outcome



Effectiveness Effectiveness  Effectiveness
Endpoint Endpoint Endpoint

Intervening
variable



Generic Specific Clinical

Outcomes
Processes Processes Processes



Intervention



Generic Specific -
Clinical
Structure management || management processes Outcomes
processes processes

Patient
surveys,

\ Ethnography )

< Stakeholder
Interviews .
R\ Intervening

variable
(e.g. morale)




Measurement of Error Rates



Dealing With Case Mix
Heterogeneity



Measurement of Error
(Clinical Process)






Three Related Evaluation Issues



Analysis









Analysis



Reconciling the Quantitative
and Qualitative Traditions —
The Bayesian Approach



What P 1s?



What P Is not!



Scientific Interpretation



So how can the probability of the
true effect be calculated from
the data?









Calculation of a Bayes factor (likelihood ratio) for the null
hypothesis versus the maximally supported alternati ve
hypothesis: =10%



But We Do Not Inhabit a
Two Hypothesis World


















By the axioms of probability,
subjectivity Is an ineluctable
feature of the gquest for

knowledge



Thank you. Thank you. Thank you.






The Rise of Relativism

(Popper & Feyerabend)
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Evaluating Service Delivery
Interventions — the Quality/safety
Continuum



Improvement In specific processes
as a result of generic interventions
- over 30,000 processes
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Distribution of mortality gain by
process that Is improved
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Assume dependency...

% Point Improvement

Process 1 to i

More severe

Mortality risk if process violated

Process 110 |

v/Transfusion Errors

Failed to offer
Immunisation

»

More frequent




...and Integrate

Area proportional to %
reduction in mortality










