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Announcements	
  
§ Please	
  say	
  your	
  name	
  when	
  you	
  make	
  a	
  comment	
  
§ Pre-­‐class	
  tasks	
  are	
  due	
  2pm	
  Thursday	
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???	
  

What	
  do	
  I	
  need	
  to	
  know?	
  
What	
  do	
  others	
  know	
  already?	
  

of	
  course!	
  

IMPACT!	
  

“The	
  invesFgator	
  is	
  
the	
  pathfinder	
  and	
  the	
  
pioneer	
  of	
  new	
  
civilizaFons”	
  
-­‐Brailsford	
  Robertson	
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Today’s	
  topics	
  
§ What	
  are	
  some	
  aIributes	
  of	
  researchers?	
  
§ What	
  is	
  “good”	
  research?	
  
§  Process	
  
§  Outcomes	
  

§ What	
  is	
  your	
  learning	
  style?	
  

“If	
  you	
  really	
  want	
  to	
  be	
  a	
  first	
  class	
  scienSst	
  you	
  need	
  to	
  know	
  
yourself,	
  your	
  weaknesses,	
  your	
  strengths,	
  and	
  your	
  bad	
  
faults…”	
  
	
  	
  

	
  	
   	
   	
   	
  -­‐Richard	
  Hamming	
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Types	
  of	
  research	
  
§  Fundamental	
  vs.	
  applied	
  
§ Experiment	
  vs.	
  theory	
  

§ Considera*ons	
  of	
  use	
  –
always!	
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We	
  are	
  pioneers	
  

Beveridge,	
  The	
  Art	
  of	
  ScienSfic	
  InvesSgaSon	
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The	
  thrill	
  of	
  discovery	
  

Beveridge,	
  The	
  Art	
  of	
  ScienSfic	
  InvesSgaSon	
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…requires	
  persistence	
  

Beveridge,	
  The	
  Art	
  of	
  ScienSfic	
  InvesSgaSon	
  



A.J.	
  Hart	
  |	
  11	
  

FighFng	
  words	
  

http://en.wikipedia.org/wiki/Wladimir_Klitschko 
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Hamming	
  says…	
  
§  You	
  must	
  focus	
  on	
  an	
  important	
  problem	
  

§  “set	
  out	
  to	
  do	
  something	
  significant”	
  
§  “If	
  what	
  you	
  are	
  doing	
  is	
  not	
  important,	
  and	
  if	
  you	
  don’t	
  think	
  it	
  is	
  going	
  
to	
  lead	
  to	
  something	
  important,	
  why	
  are	
  you	
  (at	
  Bell	
  Labs)	
  working	
  on	
  it?”	
  

§  Great	
  scienSsts	
  
§  Have	
  courage:	
  “They	
  will	
  go	
  forward	
  under	
  incredible	
  circumstances;	
  they	
  
think	
  and	
  conSnue	
  to	
  think”.	
  

§  Have	
  tremendous	
  drive.	
  
§  Are	
  opportunisSc:	
  “…when	
  an	
  opportunity	
  opens	
  up,	
  get	
  aeer	
  it	
  and	
  they	
  
pursue	
  it”.	
  	
  Beveridge	
  also	
  says	
  this	
  in	
  terms	
  of	
  immersing	
  yourself	
  
completely	
  at	
  the	
  criScal	
  moments.	
  

§  Are	
  commiIed	
  to	
  their	
  work	
  (and	
  their	
  problem).	
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“Science	
  is	
  rarely	
  advanced	
  by	
  what	
  is	
  known	
  in	
  current	
  jargon	
  
as	
  a	
  ‘breakthrough’,	
  rather	
  does	
  our	
  increasing	
  knowledge	
  
depend	
  on	
  the	
  acSvity	
  of	
  thousands	
  of	
  our	
  colleagues	
  
throughout	
  the	
  world	
  who	
  add	
  small	
  points	
  to	
  what	
  will	
  
eventually	
  become	
  a	
  splendid	
  picture	
  much	
  in	
  the	
  same	
  way	
  the	
  
PoinSllists	
  built	
  up	
  their	
  extremely	
  beauSful	
  canvasses.”	
  

	
   	
   	
   	
  -­‐Howard	
  Florey	
  
[Nobel	
  Prize	
  Chemistry	
  1945,	
  co-­‐discovery	
  of	
  penicillin]	
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  Georges	
  Seurat,	
  A	
  Sunday	
  Aeernoon	
  on	
  the	
  Island	
  of	
  La	
  Grande	
  JaIe	
  (1884)	
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  Georges	
  Seurat	
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And,	
  

Garfield,	
  “The	
  Agony	
  and	
  the	
  Ecstasy—The	
  History	
  and	
  Meaning	
  of	
  the	
  Journal	
  Impact	
  Factor”	
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The	
  assignment	
  
Come	
  up	
  with	
  5	
  words	
  represenSng	
  each	
  of	
  the	
  themes	
  below.	
  	
  	
  
§  The	
  pracSce	
  of	
  doing	
  good	
  research,	
  e.g.,	
  “doing	
  good	
  research	
  is…”	
  
§  Good	
  research	
  when	
  you	
  evaluate	
  it,	
  e.g.,	
  “his/her	
  research	
  is	
  good	
  

because	
  it	
  is…”	
  
§  AIributes	
  of	
  a	
  good	
  researcher,	
  e.g.,	
  “you’re	
  a	
  good	
  researcher	
  

because…”	
  

	
  
Let’s	
  look	
  at	
  each	
  category	
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(spreadsheet	
  here)	
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ConflicFng	
  traits?	
  

Beveridge,	
  The	
  Art	
  of	
  ScienSfic	
  InvesSgaSon	
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  Beveridge,	
  The	
  Art	
  of	
  ScienSfic	
  InvesSgaSon	
  

The	
  two-­‐headed	
  scienFst	
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LeV	
  vs.	
  right	
  brain	
  

hIp://www.roblambert.com/wp-­‐content/uploads/2007/10/lee-­‐brain-­‐right-­‐brain.jpg	
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  by	
  Russell	
  PiIs,	
  Wells	
  Street	
  ConsulSng	
  

LeV	
  vs.	
  right	
  brain	
  aWributes	
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?	
  

Combining	
  the	
  best	
  of	
  both	
  sides	
  



A.J.	
  Hart	
  |	
  25	
  

ConFnuous	
  learning	
  is	
  an	
  essenFal	
  aWribute	
  	
  
of	
  the	
  research	
  process	
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Learning	
  styles	
  

Visual	
  

Auditory	
  

KinaestheFc	
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Impact	
  and	
  inspiraFon	
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  http://imphscience.wordpress.com/2010/11/03/how-would-you-want-the-world-to-remember-you/ 
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How	
  to	
  be	
  a	
  “genius”?	
  (10,000	
  hours	
  guy)	
  

“It's	
  complicated	
  explaining	
  how	
  genius	
  or	
  experSse	
  is	
  created	
  
and	
  why	
  it's	
  so	
  rare.	
  
	
  

But	
  it	
  isn't	
  magic,	
  and	
  it	
  isn't	
  born.	
  It	
  happens	
  because	
  some	
  
criScal	
  things	
  line	
  up	
  so	
  that	
  a	
  person	
  of	
  good	
  intelligence	
  can	
  
put	
  in	
  the	
  sustained,	
  focused	
  effort	
  it	
  takes	
  to	
  achieve	
  
extraordinary	
  mastery.	
  	
  
	
  

These	
  people	
  don't	
  necessarily	
  have	
  an	
  especially	
  high	
  IQ,	
  but	
  
they	
  almost	
  always	
  have	
  very	
  supporFve	
  environments,	
  and	
  
they	
  almost	
  always	
  have	
  important	
  mentors.	
  	
  
And	
  the	
  one	
  thing	
  they	
  always	
  have	
  is	
  this	
  incredible	
  investment	
  
of	
  effort.”	
  

	
   	
   	
   	
  -­‐K.	
  Anders	
  Ericsson	
  
Florida	
  State	
  University	
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Learning	
  to	
  do	
  good	
  research	
  is	
  hard	
  
§ Research	
  itself	
  is	
  an	
  intrinsically	
  difficult	
  task	
  
§ There	
  are	
  many	
  component	
  skills	
  to	
  learn,	
  e.g.,	
  understanding	
  
the	
  literature,	
  setng	
  up	
  your	
  experiments,	
  data	
  analysis,	
  
interpretaSon…	
  

§ There	
  is	
  oeen	
  a	
  long	
  Sme-­‐scale	
  on	
  rewards	
  
§ UlSmately,	
  and	
  at	
  many	
  levels,	
  you	
  are	
  responsible	
  for	
  
direcSng	
  your	
  own	
  educaSon	
  

David	
  Jensen,	
  U.	
  MassachuseIs,	
  hIp://kdl.cs.umass.edu/courses/rmcs/	
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Homework	
  
§ No	
  readings!	
  
§ Do	
  the	
  learning	
  styles	
  quesSonnaire	
  and	
  bring	
  it	
  to	
  class.	
  
§ 1-­‐2	
  paragraph	
  summary	
  of	
  your	
  research	
  topic	
  (submit	
  via	
  
ctools),	
  due	
  2pm	
  Thursday	
  

§ Bring	
  a	
  laptop	
  next	
  week	
  (if	
  you	
  don’t	
  have	
  one,	
  hope	
  you	
  can	
  
share)	
  

§ Next	
  Sme:	
  gathering	
  informaSon	
  (i.e.,	
  searching	
  the	
  literature)	
  


