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Mechanical Philosophy: A New Question

— Individual Development and Individual
Differences

A Proposed Solution
— Causes as Difference-Makers
— Mechanism Differences

Lingering Questions



Mechanical Philosophy:
The Traditional Type of Question

What mechanism(s) are responsible for
action potentials? (Weber 2005)

What mechanism(s) are responsible for

glycolysis? (Bechtel 2006) P
What mechanism(s) are responsible for pccimgus oaimi | o
blood flow? (Bechtel and Abrahamsen 2005) - :
What mechanism(s) are responsible for the

development of the Drosophila embryo?
(Rosenberg 2006)

What mechanism(s) are responsible for e
spatial memory in rats? (Craver and >
Darden 2001)

Goal: To determine how causal explanations m
arise from the elucidation of various, inter- 1
level, regular causal mechanisms. @S E
Craver and Darden (2001)



Mechanical Philosophy:
A New Type of Question

Why do some rats have
better spatial memory than
other rats?

2 components to the
question:

-~ What are the regular causal
mechanisms responsible
for the individual
development of spatial
memory? Hebb-Williams

— What are the causes of Maze Test
variation responsible for
Individual differences in
spatial memory?

What is the relationship?
Why should we care?




Mechanical Philosophy:

Individual Development and Individual Differences

GxE in the nature-nurture debates

Standard Attack: developmentally-conceived
GxE

Standard Reply: interaction vs. interactionism

- “Interactionism’ has become merely a
substitute for extreme environmentalism... This
position has arisen from a failure to understand
the real meaning of the term ‘interaction’ as it
Is used in population genetics; but even more it
Is the result of failure to distinguish between (a)
the development of the individual organism, on
the one hand, and (b) differences among
ino;ividuals in the population.” (Jensen 1973,

49

— Plomin, DeFries and Loehlin (1977), Bouchard
and Segal (1985)

— Sesardic (2005): Interactiong vs. Interactionc
Different Levels of Analysis



Mechanical Philosophy:

Individual Development and Individual Differences

Relationship is of biological interest because it addresses the
relationship between development and variation

- Weber’s 5" [ssue: Can the mechanical philosophy account for the
whole of biology? (What about evolution and development?)

— What about evolution and development?
— Evo-devo is located at this nexus

Relationship is of philosophical interest because it addresses the
tension between generalization and variation

-~ Bechtel and Abrahamsen (2005)

Emphasize importance of mechanical philosophy’s ability to embrace
variation (vs. traditional D-N accounts of explanation)
Focus primarily on extrapolation

— Prototype and exemplar theories

-~ Model systems

— Suggestion: We need a different account for the relationship between
individual development and individual differences.



A Proposed Solution:
Causes as Difference-Makers

“We think of a cause as something that makes a difference, and
the difference it makes must be a difference from what would have
happened without it.” (Lewis 1973, 557)

“...we may define a cause to be an object, followed by another,
and where all the objects, similar to the first, are followed by
objects similar to the second. Or in other words, where, if the first
object had not been, the second never had existed.” (Hume
1993[1777], 51)

“...an explanation ought to be such that it can be used to answer
what | call a what-if-things-had-been-different question: the
explanation must enable us to see what sort of difference it would
have made for the explanandum if the factors cited in the
explanans had been different in various possible ways.”
(Woodward 2003, 11)



A Proposed Solution:
Mechanism Differences

Ex. Depression

- Why do some individuals develop a complex trait such as depression,
while others do not?

— A number of difference-making variables: genes, neurotransmitters,
brain systems, environmental insults, etc.
— These variables may take different values in the natural world.
5-HTT (serotonin transporter gene): s/s vs. s/l vs. /|
Stressful life events: 0, 1, 2, 3, 4...

Causal variables in the regular mechanisms simultaneously are the
causes of variation when the difference-making variables take
different values in the natural world.

Individual differences in depression result from the differences in
the values of these difference-making variables.

Individual differences in depression, then, are the effect of the
difference-makers in development when the difference-makers
naturally take different values.



A Proposed Solution:
Mechanism Differences



A Proposed Solution:
Mechanism Differences

Levels of Analysis Defense

— Interaction vs. Interactionism
- GxEpg

Lancelot Hogben (1932, 1933)

— “third class of variability”: that which arises
from the combination of a particular hereditary
constitution with a particular kind of
environment

- “What | am worried about is a more intimate
sense in which differences of genetic
constitution are related to the external
environment in the process of development.”

The Interdependence of Difference-Makers
iIn Development

- GxEp

— Variation resulting from differences in

particular developmental combinations of
genetic and environmental variables



Lingering Questions...
S

What is the relationship between individual development and
individual differences in other fields that span and attempt to
iIntegrate the phenomena?

How do we characterize mechanism differences? That is, how do
we balance generalization and variation in mechanical
explanations?

— Prototype and exemplar theories

— A single series of mechanisms with different possible instantiations
(ex. functional vs. malfunctioning)

— Different mechanisms entirely
How do we characterize/incorporate the environmental context in
mechanical explanations?

— Part of the mechanism(s)

— An external variable which acts on the mechanism(s)
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