     Business Thinking

1:  Classical Scientific Method

1.
Theory and facts are often thought of as being poles apart, whereas  in 


practice is difficult to have one without the other.  Theory is only an attempt 
to arrive at explanations of observed phenomena whilst facts are only made 
meaningful when collected/interpreted within the framework of a theory.


Hence (a) 
Worsley advocates that we speak of capta rather than data (i.e. 


facts are not given or speak for themselves but are made 



meaningful by some implicit theory




(b)
Note the quote from Auguste Comte  ( the ‘founding father’ of 


sociology, 1798-1857)



‘ if it is true that every theory must be based upon observed facts, it is 

equally true that facts cannot be observed without the guidance of 


some theory.  Without such guidance, our facts would be desultory   

and fruitless, we could not retain them: for the most part, we could not 

even perceive them’

2.
The logic of scientific method


NB 
This is the logic of scientific investigation : not the way that it actually 

proceeds.

Scientific research is often described this way in a scientific paper.  However, the actual process of research is often a mixture of empirical investigation, puzzlement, frustration, theoretical reformulation, sudden  insights and so on.



One of the best known accounts of the ways in which important 


scientific discoveries are made is given by



Watson and Crick : The Double Helix  (their account of the structure of 




the DNA molecule)
 Logic of Scientific Discovery - diagram 
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    statements
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   disproved
	
	Negative result ?

1. Abandon theory

2. Reformulate
     theory to take 
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	Hypothesis

i.e. theory put into a testable form: relationships are deduced to exist amongst as yet unobserved facts

	

	
	
	
	
	

	
	
	
	Enquiry/Test: 
discovery of new facts to test hypothesis by experiment, controlled observation, statistical analysis etc.
	
	

	
	
	
	
	
	


There will be an interplay between facts deduced by the theory and the theory built on the basis of the observed facts (and attempting a general explanation of them)

Falsifiability

This insight comes to use from the work of

Karl Popper : The Logic of Scientific Discovery (1934)

1.   Scientific discovery follows two principles:


Principle of deduction



All marsupials are mammals i.e. give birth to live young


This possum is a marsupial


Therefore this possum gives birth to live young



In logical terms:  



All  A are (some of, part of)  B
Principle of induction


each and every  metal known to man expands upon heating


This (newly discovered) metal (from Mars) is a metal


This metal expands upon heating


Induction builds up to (i.e. induces) a scientific law thus:  


Metal   A 




expands on heating


Metal   B 




expands on heating


Metals C ((however many we know) 
expand on heating


Therefore all metals expand upon heating.

The problem of induction is....


Can we be 100% sure (not 99.999% sure) that all metals expand upon 
heating?

For example, one could argue as follows...


Every swan so far observed has been white


Therefore all swans are white



(in logical terms, all swans are are part of the category of white objects)

Karl Popper argues that we could make deductions with 100% certainty (given the truth of the premises and a correct logical argument then we can argue through to the truth of the conclusion)

Popper argued...


1.  
Although we can use deduction  with 100% certainty, we cannot do the same 
for  induction

2.
We may be emotionally committed to our hypotheses (or our mental models) 
that we are not willing to abandon.  Thus we may (unintentionally) only look 
for confirmatory instances e.g. ignore, minimise, explain away anything that 
does not fit our world view

3.
Therefore we should not attempt to prove our hypotheses but only attempt to 
disprove them.

4.
Then we can make a statement of the type that


This hypothesis is not (yet) disproved.


NB  
Is this the same thing as ‘two negatives making a positive’ or not



e.g. is it the same thing as A= - (-B)
Importance of the principle of falsifiability

1.  
Alerts us to the fact that the theory is, in practice, falsifiable


2.
Guards against unwitting personal bias of the investigator


3.
Demonstrates the tentative nature of scientific knowledge


4.
Acknowledges that future developments may well overturn one’s theory:  
hence to say a theory is not yet disproved is not the same as saying that the 
theory is proved

J.S. Mills Canon’s of Scientific Enquiry

These have a two fold function:

(a) 
method of  discovering causal connections

(b)
method of demonstrating relationship between phenomena

Given some cause C with effect E then the possibilities are as follows:


C(E;  
C((E;
(C(E;
(C((E    ( where ( = not)

We must try and show that  (C(E and C((E do not occur.

First  Canon (Method of Agreement)

If two or more instances of the phenomenon under investigation have only one circumstance in common, the circumstance in which alone all of the instances agree is the cause ( or the effect) of the given phenomenon


e.g.  
a  +  b  +  c
( k



a  +  d  +  e
( k

Therefore      a                   ( k

Logically impeccable but in reality impracticable because we may get an unobserved variable (z)


e.g.  
a  +  b  +  c  +  (z)
( k



a  +  d  +  e  +  (z)
( k

whiskey (and soda), rum (and soda), gin (and soda), vodka (and soda) ( intoxication but the common factor that leads to intoxication is  a = alcohol and not z = soda.

Second  Canon (Method of Difference)

If an instance in which the phenomenon occurs  and an instance in which it does not occur have every circumstance in common, save one, that one occurring only in the former; the circumstance in which alone the two instances differ is the effect, or the cause, or an indispensable part of the cause of the phenomenon


e.g.  
a  +  b  +  c .....n
( k



        d  +  e......n 
( (k

Therefore       a                             (  k

[e.g. absence of cigarette smoking ( absence of lung cancer]

Again, logically impeccable but practically impossible because complete enumeration of all factors (‘every circumstance in common save one’) is impossible.  Also confounded by interaction effects i.e. two factors which interact with each other to produce an effect.

Third  Canon (Joint Method of Agreement and Difference)

If two or more instances of the phenomenon under investigation have only one circumstance in common, the circumstance in which alone all of the instances agree is the cause ( or the effect) of the given phenomenon


e.g.  
a  +  b  +  c
(  k



a  +  d  +  e
(  k

                         h  +   g       ((k

                         I    +   j        ((k

Therefore      a                     (k
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Difficulties

1.
Getting equally matched experimental and control groups ( but we can 
precision match, match frequency distributions, randomise)

2.
Causal relationship may be unclear e.g. a(k  but also k(a (+ z) (k;  

 



 g  (simultaneously)


                                
         (   (


                                                       k

3.
Element of time may be confounding (especially in social science)

4.
Classical design tests variables in qualitative  form (e.g. presence or 
absence) but it may not be (presence of)(k but

(number of, concentration of) a(k

Fourth  Canon (Method of Residues)

Subtract from any phenomenon such part as is known by previous induction to be the  effect of certain antecedents and the reside of the phenomenon is the effect of the remaining antecedents

e.g.   
A  +  B  + C  + D  + E....N 
(  a  +  b  +  c  +  d +  e......n


if A(a, B(b, C(c  then by subtraction K(k


This (fourth) method was actually used for the discovery of the rare gases in air, and Neptune..  It presupposes theory (  and methods of measurement) sufficiently developed in order to be able to predict and measure the effects: hence much more used in the physical than the social sciences.

Fifth  Canon (Concomitant Variations)


F1a
(
F1k


F2a
(
F2k


F3a
(
F3k

Therefore a
( 
k

Final Note

1.
Mill was aware of the difficulties in the practical use of these canons, 
especially the plurality of causes and the intermixture of effects.  Mill believed 
that only experimental procedures can determine causes but believed that 
experiments in social affairs through interfering with causal sequences was 
unlikely.

2.
Scientists have always been prepared to depart from the strictly logical 
foundation of scientific investigations and may investigate



-  the deviant case  (which may be the ‘exception that proves the rule’)

   or appears to be the exception        



-  the serendipitous fining (i.e. discovery  by chance of valid results  

    which were not sought at the time of the original investigation but 

    which may originate new hypotheses etc.)

Deviations from the classical experimental design

1.
Experimental Group without Controls

	
	Before
	After

	Experimental Group
	             x
	x1


Difference = 

x1 - x

Example
Relay Assembly Test Room experiments in the Hawthorne studies.  A 

period of intense observation ( = before) was followed by a stimulus 

(different rest periods) and the results were systematically recorded (= 

after).  The absence of a control group means that the really 


significant variable i.e. increasing rapport between 




observer/investigated was missed.

2.
Before and After with Dissimilar Samples

	
	Before
	After

	
	             x
	

	
	
	x11



Difference = 

x11 - x

Example
Often a ‘panel study’ (e.g. BBC Audience Research) in which it is 


assumed that that the After group is exposed to the same stimulus as 

the Before group

3.
Experimental and Control Groups measured after stimulus

	
	Before
	After

	
	
	x1

	
	
	x11



Difference = 

x11 - x1

Example
Often used when a situation already exists but we wish to compare 

results statistically, e.g. in a homogenous area, children have been 

randomly allocated 
to two different schools.  We could compare 


performance to assess the impact of each school but have to make the 

assumption that both groups were originally similar.

4.
Single cell (e.g. case study) approach

	
	
	After

	Experimental Group
	
	x


Example
Any intensive study of one group e.g. workers, ethnic/social minorities, 

delinquents.  This can be exceptionally useful but the possibilities of 

the abuse / deviant sample should always be recognised.  The case 

study is often used as a way of generating hypotheses for further 


testing.

Positivist v naturalist modes of enquiry

The traditional model outlined above assumes that the social sciences should imitate exactly the methods pursued by the physical sciences.  However, there has long been a line of philosophical enquiry that would argue that the social sciences should not slavishly imitate the methods of the natural sciences but should recognise the fact that the different subject matter (i.e. ourselves) necessitates different modes of enquiry.

For example.....

Natural scientists have concepts about things (stars, rocks, plants)

Social scientists have concepts about things (i.e. ourselves)  that themselves have concepts

Traditional (postivistic) view of science

· Knowledge is real and external to the observer, verifiable through scientific method

· Reality can be reduced to its parts and can be observed through our sense data (and instruments)

· Through processes of observation and deduction, we make ‘law-like statements’ from which we can predict- having predicted, we are then in a position to control.

Naturalistic (phenomenological) view of science

· Individuals create their own subjective realities - it is through the lens of ideas that individuals come to know the world.  Therefore It is not possible to separate the outside world from an individual’s ideas and perceptions of that world.

· All research therefore needs to be holistic  i.e. not ‘cut up’ the world into concepts such as ‘independent variables’

· Human meaning evolves through social interaction.  Our view of knowledge is pluralistic. There are multiple realities that can be identified and understood only within the natural context in which human behaviour and activity occur (i.e. not in a laboratory setting!)

	
	Characteristic
	Positivism
	Naturalism

	
	
	
	

	
	Nature of reality
	‘Real’ and ‘external’
	Intersubjective

	
	Focus
	Must be studied as the sum of its parts
	Must be studied holistically

	
	Causation
	Cause-and-effect modelling
	Mutual and reciprocal

	
	Applicability
	Highly generalisable
	Not generalisable

	
	Aims of research
	Prediction; Control
	Understanding

	
	Investigator/investigated
	Detached
	Involved

	
	Settings
	Artificial (laboratory)
	Naturalistic

	
	Data
	Observations, often in a quantitative form
	case studies, notes, interviews, discourse, diaries, accounts
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