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ÅGoogle Scholar ( how it works ) 

 

ÅCurated databases:  

ÅScienceDirect , SCOPUS (trial), Web Of Knowledge/Science  

 

ÅOff -Campus Access:  

 

 

 

Finding Journal Articles  

http://www.nature.com/news/google-scholar-pioneer-on-search-engine-s-future-1.16269


Off-Campus Access  
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What does this mean?  
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ÅHow can evidence be used to test 

hypotheses?  
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What is science?  
 

The systematic observation  of natural events and conditions in order to 
discover facts about them and to formulate laws and principles based 
on these facts . The organized body of knowledge  that is derived from 
such observations and that can be verified or tested by further 
investigation.  

Academic Press Dictionary of Science & Technology  

 

Science consists simply of the formulation and testing of  

hypotheses  based on observational evidence; experiments  

are important where applicable, but their function is merely  

to simplify observation by imposing controlled conditions.  

Robert H. Dott , Jr., and Henry L. Batten, Evolution of the Earth 

 

Science alone of all the subjects contains within itself the lesson of the 
danger of belief in the infallibility of the greatest teachers in the 
preceding generation. As a matter of fact, I can also define science 
another way: Science is the belief in the ignorance of experts . 

Richard Feynman  

 

 



Terms Used to Describe the òNature of Scienceó 

Fact : An observation that has been repeatedly confirmed and for all 

practical purposes is accepted as "true." Truth in science, however, is 

never final, and what is accepted as a fact today may be modified or 

even discarded tomorrow.  

 

Hypothesis : A falsifiable statement about the natural world.  

 

Law: A descriptive generalization about how some aspect of the natural 

world behaves under stated circumstances.  

 

Theory : A well -substantiated explanation of some aspect of the natural 

world that can incorporate facts, laws, inferences, and tested 

hypotheses.  

 

Modified from National Academy of Sciences, 1999 

 



Scientific Theories  

 

The contention that evolution should  

be taught as a "theory, not as a fact"  

confuses the common use of these  

words with the scientific use. In science,  

theories do not turn into facts through  

the accumulation of evidence. Rather,  

theories are the end points of science .  

They are understandings that develop  

from extensive observation, experimentation, and creative reflection. They 

incorporate a large body of scientific facts, laws, tested hypotheses, and logical 

inferences. In this sense, evolution is one of the strongest and most useful scientific 

theories we have.  



Scientific Theories  

Theory of General Relativity  Cell Theory  



Paradigms  
 

Thomas Kuhn (1922 -1996) 

The Structure of  

Scientific Revolutions  

òUniversally recognized scientific achievements 

that, for a time, provide model problems and 

solutions for a community of practitioners.ó 

 

Wikipedia: The set of practices that define a 

scientific discipline at any particular period of 

time . 

http://en.wikipedia.org/wiki/The_Structure_of_Scientific_Revolutions
http://en.wikipedia.org/wiki/The_Structure_of_Scientific_Revolutions
http://en.wikipedia.org/wiki/The_Structure_of_Scientific_Revolutions


Evidence of Causality  
 
Necessity:  

ÅIf x is a necessary cause of y,  

ÅThen the presence of y necessarily implies the presence 
of x.  

ÅThe presence of x, however, does not imply that y will 
occur.  

 

Sufficiency:  
ÅIf x is a sufficient cause of y,  

ÅThen the presence of x necessarily implies the presence 
of y.  

ÅHowever , another cause z may alternatively cause y.  

ÅThus the presence of y does not imply the presence of x. 



Types of Reasoning  

Inductive logic: òbottom upó 

ÅInferring a general conclusion  

from individual observations  

 

Deductive logic: òtop downó 

ÅNarrowing down general cases  

to a specific conclusion  



Important Questions  

ÅWhat is scientific evidence?  

 

ÅHow is evidence generated?  

 

ÅHow can evidence be used to test 

hypotheses?  



Make predictions  
using hypothesis  

Design experiment  
(test predictions)  Collect observations  

Whatõs unexplained? 

The Scientific Method  



Reductionism  

The whole is just the sum of the parts.  

 
 

òReductionism exposes the nature of a system, 
whereas scientific hypothesis testing allows for the 
synthesis of scientific truth .ó - George Hart (LSU)  
 

 

Is this always the case?  
ÅLarge scale organization can influence smaller scales  

ÅSystems may be defined by dynamics instead of 
components (e.g. self -assembly)  

ÅFeedback loops create structure at a given level, 
independently of details at a lower level of organization.  



Controls  

ÅAn experiment where the thing being 
tested is left unchanged. The òansweró 
should already be known.  

 

ÅRepresent the null hypothesis . 

 

ÅNothing is being tested. Itõs either going 
to ôworkõ (positive control) or itõs going 
to have no effect (negative control).  

 



Activity  

Discuss the examples on the handout  

 

Think about types of reasoning and causality  

 

Preferably work in pairs or groups of 3  
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Statistical Inference  

The process of drawing conclusions from 

data that are subject to random variation.  

 

ÅStrengthens inductive arguments  

 

ÅParadigms:  

 Frequentist : sharp decision rules for propositions  

 Bayesian: degrees of belief in a proposition  



www.xkcd.com 


