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“I’ll pause for a moment so you can let this 
information sink in”  New Yorker, Dec. 6, 2010 



Writing proposals in Geosciences 

Ü NSF- agency that provides grant 
support for basic science 

Ü Epistemology- (Scientific reasoning- 
deduction vs. induction, empirical 
science and hypothesis testing) 

Ü Development of a proposal 
“template”- the “hook” 



National Science Foundation 



A competitive environment 



All R&RA directorates experienced a decline in funding 
rates  

between FY 2000 and FY2005 
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Epistemology-How do we 
know what we know? 

Ü Rationalism 
Ü Descartes 

(1596-1650) 
Ü Espinoza 

(1632-1677) 
Ü Leibniz 

(1646-1716) 
 

Ü Empiricism 
Ü Locke 

(1632-1704) 
Ü Berkeley 

(1685-1753) 
Ü Hume 

(1711-1776) 



Epistemology-How do we 
know what we know? 

Ü Deductive 
Ü  Temperature increases 

with depth. 
   

    Exhumation decreases 
the depth 

                     
Therefore……… 

Exhumation causes cooling 

 

Ü Inductive 
 
Use singular 

statements to 
infer universal 
statements 

Combine accepted 
facts in ways that 
forces one to 
accept the 
conclusion 



Inductive Reasoning 
Ü Specific instances are translated into more 

general principles  
Ü Example: I trip this light switch and the lights go 

off.  Therefore I induce that EVERY time I trip the 
switch the lights will go off.  

Ü Evaluating arguments by generalization can 
include questions like: 
Ü  Are there enough examples? 
Ü  Do the examples come from different times, places, and 

situations? 
Ü  Are the examples specific enough? 
Ü  Are there counterexamples? 



Argument by Cause 
Ü Attempts to establish a cause and effect 

relationship between two events 
Ü Example: 



Argument by Cause 
Ü Ask yourself these questions: 
Ü Is there a “lurking 3rd variable”? 
Ü What is the certainty or strength 

of the relationship?  
Ü Is the cause necessary and/or 

sufficient? 

R Slingerland 



Argument by analogy 
 

Ü What is true in one case is true in the 
other (arguments that use simile, 
metaphor, or comparison) 

Ü Example: “The present is the key to the 
past”  

Ü Ask yourself…. 
Ü  Are there significant points of similarity or difference? 
Ü  Are the points of similarity crucial to the comparison? 
Ü  Are the differences irrelevant to the comparison? 



Argument by Authority 
 

Something is true because a credible 
source says it is true  

Ü Example: “The founding fathers worked 
tirelessly to end slavery” ---Michele 
Bachmann, Jan., 2011 

Ü Ask yourself…… 
Ü  Is the authority qualified to make a judgment? 
Ü  Is the authority trustworthy and honest? 
Ü  Is the authority experienced? 

 



Ex Cathedra learning 

Garry B. Trudeau  January 27, 1985 



Proposals and “the scientific 
method” 

Ü  Singular statements vs. universal statements 
Ü  The problem with induction, or deriving universal 

statements from singular statements 
Ü  Popper’s (1902-1994) solution to the problem of 

induction 
Ü  Falsifiability-the demarcation between science and 

non-science 
Ü  Popper-Analogy between scientific knowledge and 

natural selection-all theories are temporary 
Ü  Criticisms of Popper- paradigms and verifiability-Is this 

really the way science “works” 
Ü  Implications for the Proposal review process 



Popper (1934): A logic of 
scientific discovery 

Ü  “It should be noticed that a positive decision can only 
temporarily support the theory, for subsequent 
negative decisions may always overthrow it.” 

Ü  “…anyone who envisages a system of absolutely 
certain, irrevocably true statements as the end and 
purpose of science will certainly reject the proposals I 
shall make here.” 

Ü  “But how is the system that represents our world of 
experience to be distinguished?  The answer is: by the 
fact that it has been submitted to tests and has stood 
up to tests.  This means that it is to be distinguished by 
applying to it that deductive method…” 



Popper (1934): A logic of 
scientific discovery 

Ü  “Now in my view, there is no such thing as induction.  
Thus, inference to theories from singular statements 
that are ‘verified by experience’ is inadmissable.  
Theories are, therefore, never empirically verifiable.” 

Ü  “But I shall admit a system as empirical or scientific 
only if it is capable of being tested by experience.  
These considerations suggest that it is not the 
verifiability but the falsifiability of a system to be taken 
as a criterion of demarcation.” 

Ü  “Its (i.e. the empirical method) aim is not to save the 
lives of untenable systems, but, on the contrary, to 
select the one which is by comparison the fittest by 
exposing them all to the fiercest struggle for survival.” 



A proposal template 
Ü  The current paradigm 
Ü  The “hook” 
Ü  The hypothesis(es) 
Ü  The methodology 
Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
Ü  Proposed research (technical details, likely outcomes 
Ü  Summary 
Ü  Synergy with other studies/collaborations 
Ü  Results of Prior Funded Research 
Ü  Schedule of Research 
Ü  Broader impacts (education, dissemination of 

results, international collaboration, support for 
underrepresented groups) 



The Hook (ex.) 



The Hook (ex.) 



The Hook (ex.) 



The Hook (ex.) 



A proposal template 
Ü  The current paradigm 
Ü  The “hook” 
Ü  The hypothesis(es) 
Ü  The methodology 
Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
Ü  Proposed research (technical details, likely outcomes 
Ü  Summary 
Ü  Synergy with other studies/collaborations 
Ü  Results of Prior Funded Research 
Ü  Schedule of Research 
Ü  Broader impacts (education, dissemination of 

results, international collaboration, support for 
underrepresented groups) 



The hypothesis 

“I hypothesize that … will provide new insights into the processes 
of …” 
 
“I hypothesize that …this new method for measuring X will be 
superior to previous methods” 
 
“I hypothesize that, when I measure this value, it will be …” 

Problems:  vague 
   no way of falsifying 
   singular vs. universal truths 



The hypothesis (ex.) 



The hypothesis (ex.) 



Hypothesis (ex.) 



Hypothesis (ex.) 



A proposal template 
Ü  The current paradigm 
Ü  The “hook” 
Ü  The hypothesis(es) 
Ü  The methodology 
Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
Ü  Proposed research (technical details, likely outcomes 
Ü  Summary 
Ü  Synergy with other studies/collaborations 
Ü  Results of Prior Funded Research 
Ü  Schedule of Research 
Ü  Broader impacts (education, dissemination of 

results, international collaboration, support for 
underrepresented groups) 



The methodology 



A proposal template 
Ü  The current paradigm 
Ü  The “hook” 
Ü  The hypothesis(es) 
Ü  The methodology 
Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
Ü  Proposed research (technical details, likely outcomes 
Ü  Summary 
Ü  Synergy with other studies/collaborations 
Ü  Results of Prior Funded Research 
Ü  Schedule of Research 
Ü  Broader impacts (education, dissemination of 

results, international collaboration, support for 
underrepresented groups) 



The Fundamental Questions 



The Fundamental Questions 
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The Fundamental Questions 



A proposal template 
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Ü  The “hook” 
Ü  The hypothesis(es) 
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Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
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Ü  Summary 
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Ü  Results of Prior Funded Research 
Ü  Schedule of Research 
Ü  Broader impacts (education, dissemination of 

results, international collaboration, support for 
underrepresented groups) 



Why the best place in the world 
(or the obvious next step) 
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Why the best place in the world 
(or the obvious next step) 



A proposal template 
Ü  The current paradigm 
Ü  The “hook” 
Ü  The hypothesis(es) 
Ü  The methodology 
Ü  The fundamental questions 
Ü  Why the best place in the world 
Ü  Background 
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Panel Review: Things to avoid 

Ü  “Bag shaking” 

Ü  “Disconnect between the Hypothesis and the 
data” 

Ü  “Fails the ‘So What?’ factor” 

Ü  “Great person” reviews 

Ü  “Vague outcome” (a better understanding or 
insight into) 

Ü  “Not built around a transportable idea” 



The Silver Bullet 
Broader Impacts 
Project Summary 

Data Management Plan 
Budget Justification 



Does a fixation on “the 
Scientific Method” lead to 
“safe science” and prevent 
funding for “transformative 
science”? 

A philosophical question 


