
01.  Science, Technology, and Society 

• What is science? 

• How does it differ (if at all) from technology? 

• How does it differ from other ways of describing the world? 

• What is/should be its relation to society? 

Big Questions: 

These are Important Questions! 

• evolution vs. intelligent design 

• science policy and science education 

• science literacy and the democratic process 

• technological progress:  world hunger, standards of living, etc. 



What distinguishes science from [poetry/art/literature/religion/politics, etc.]? 

Pessimistic Meta-Induction: 

Since all scientific theories in the past have been wrong, all current 
and future scientific theories must and will also be wrong! 

• "Objective", true description of the world?  Predictive success? 

• Technological progress? 

⇒



• Is this progress? 

⇒

progress = faster, stronger, sturdier, etc. 
? 

progress = more stylish, intricate gizmos (fancy forks) 
? 

progress = higher standard of living 
? 

progress = more "accurate" description of phenomenon 
? 



Example:  Progress in physics 

Consistent, unifying account of the world? 

inconsistent! 
 - celestial physics 

 - terrestrial physics 

• Aristotle (~500 B.C.). 

• Newton (1687).  Newtonian physics 
unifies terrestrial and celestial realms. 

inconsistent! 
 - general relativity = current best theory of spacetime 

 - quantum field theories = current best theories of matter 

• 21st century physics: 

• Einstien (1905, 1916).  Relativistic physics. 

• Planck, Bohr, Heisenberg, Dirac, et al. 
(1900-1925).  Quantum physics. 



What does the world consist of? 

• Democritus (~400 B.C.).  Matter consists of atoms. 

• Empedocles (~500 BC).  Two forces of nature = "love" & "strife". 

• The Standard 
Model (1980's).  
Atomistic 
matter 
interacting via 
four forces. 



Example:  Progress in biology 

• Average human lifespan of ~80 in 2015, compared with ~40 in 1700's. 

• Structure of DNA molecule:  Watson & Crick (1953). 

• Genetically modified organisms (GMO's). 

• Drug research and development. 

• But:  Why are these signs of progress?  Who's progress?  (21st century NYC 
vs. a monk living on a mountaintop.) 



Three Attempts to Distinguish Science from Other Fields 

(1)  The Role of Empiricism 

Claim:  Science, as opposed to other fields, is based soley on empiricism. 

Empiricism:  The only source of knowledge about the world is experience. 

Ex:  1854 cholera outbreak in London. 
• John Snow maps outbreak to single public water pump in Soho. 

• Pump handle is removed and outbreak goes away! 

There's something 

in the water! 

John Snow 

(1813-1858) 



But:  Can such examples support the empiricist's claim? 

So:  A simple, naive form of empiricism may be inadequate as a way to 
distinguish science from other fields 

• Max von Pettenkofer disputes Snow's claim that cholera is due to an 
imperceptible bacterium. 

• Pettenkofer drinks water laced with alledged bacterium with no effects! 

• An empiricist should conclude that cholera is not due to bacterium... 

It's due to the miasma! 

Max von Pettenkofer 

(1818-1901) 



(2)  The Role of Mathematics 

Claim:  Success of science due to its use 
of mathematics in describing the world. 

Ex:  Maxwell Equations:  govern electromagnetic phenomena. 

     


E = electric field
B = magnetic field
ρ= charge density
J = ρ


v = current density
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Ex:  Einstein Equations:  govern gravitational phenomena. 

    Rµν − 1
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Rgµν = 8πGTµν
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But!  Physics may be special in its use of mathematical representations. 

Reductionist Response:  There is one unique mathematical 
description that all physical phenomena in principle fall 
under. 

• What about biology?  No equations in Origin of Species. 

• Chemistry? H2 + O → H2O

• Psychology? 

• Sociology? 



Organizations 

Sociology 
Individuals 

Psychology Organs/cells 

Medicine, 

Cellular Biology 

Protons, Neutrons 

Nuclear Physics 

Atoms 

Atomic Physics 

Leptons, Quarks 

Particle Physics 

Molecules 

Chemistry, 

Molecular Biology 



Is reductionism feasible? 

• condensed matter 
physics and emergent 
phenomena. 

• mental states 

But!  Physics may be special in its use of mathematical representations. 

Reductionist Response:  There is one unique mathematical 
description that all physical phenomena in principle fall 
under. 

• What about biology?  No equations in Origin of Species. 

• Chemistry? H2 + O → H2O

• Psychology? 

• Sociology? 



(3)  The Role of Social Organizations 

Claim:  What makes science different from other fields, 
and especially successful, is its unique social structure. 

Sociological Characteristics of Science 

  •  cooperation 

  •  competition 

  •  peer review 

  •  status 

  •  trust 

  •  citations 

  •  pedigree 

Weaker Claim:  Social organization makes scientific 
communities uniquely responsive to experience (as 
opposed to artistic communities, political parties, etc). 

Strong Claim:  These are why science is 
successful, and not because it is more accurate 
in its methods of investigation and description. 



Essay Project for STS2004 (Papers #2 and #3) 

(1)  Pick a technological system/artifact. 

(2)  Produce an STS analysis of it. 

•  network system (wireless, security, application, etc.) 

•  robotic system 

•  material science system 

•  bioengineering system (protein stabilization, drug delivery, biochem process, etc.) 

•  nanotechnology system (whispering galley, nano-probes, etc.) 

•  adaptive/assistive technological system 

•  modeling system (3d, math, CGI, etc.) 

•  urban infrastructure system 

•  others... 


