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Announcements	
  
§ Poll	
  (1.45pm)	
  
§  A	
  =	
  8	
  
§  B	
  =	
  7	
  (why?)	
  

§  Shall	
  we	
  split?	
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NSF	
  Science+Engineering	
  visualiza7on	
  challenge	
  
http://www.nsf.gov/news/special_reports/scivis/winners_2011.jsp  
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Communica7on	
  is	
  key	
  
“…to	
  be	
  effecPve	
  communicators,	
  scienPsts	
  have	
  to	
  learn	
  to	
  
stand	
  back	
  from	
  their	
  own	
  work	
  and	
  see	
  it	
  as	
  strangers	
  
might	
  do.	
  	
  It	
  is	
  not	
  a	
  difficult	
  trick:	
  even	
  journalists	
  have	
  
learned	
  it.	
  	
  
…	
  
What	
  is	
  the	
  most	
  significant	
  thing	
  about	
  your	
  research?	
  	
  
…	
  
Which	
  is	
  more	
  likely	
  to	
  make	
  people	
  aZend?	
  	
  
…	
  
Humphry	
  Davy	
  and	
  Michael	
  Faraday	
  were	
  stars	
  of	
  the	
  
lecture	
  halls.	
  Many	
  disPnguished	
  scienPsts	
  —	
  Richard	
  
Feynman,	
  J.	
  B.	
  S.	
  Haldane	
  and	
  Peter	
  Medawar	
  among	
  them	
  
—	
  knew	
  how	
  to	
  hold	
  a	
  popular	
  audience,	
  and	
  they	
  weren’t	
  
afraid	
  to	
  address	
  their	
  peers	
  with	
  the	
  same	
  vividness	
  and	
  
economy.	
  In	
  fact,	
  their	
  fame	
  became	
  inseparable	
  from	
  their	
  
giH	
  for	
  words.”	
  

Radford,	
  Nature	
  469:445,	
  2011	
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Randy	
  Olson,	
  Don’t	
  Be	
  Such	
  a	
  ScienPst	
  

Today:	
  presenta7ons	
  
§ Planning	
  the	
  presentaPon	
  
§ Building	
  the	
  content	
  (slides)	
  
§ Preparing	
  the	
  narraPve	
  and	
  pracPcing	
  
§ Delivering	
  the	
  presentaPon	
  



Fulfill	
  

Arouse	
  

Randy	
  Olson,	
  Don’t	
  Be	
  Such	
  a	
  ScienPst	
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(example	
  RFE	
  presenta7on)	
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Let’s	
  talk	
  about	
  
§ OrganizaPon	
  of	
  the	
  presentaPon	
  
§ Clarity	
  of	
  key	
  ideas	
  
§ Clarity	
  of	
  details	
  
§  Slide	
  design	
  (text	
  +	
  graphics)	
  
§ Delivery	
  (voice,	
  style)	
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TuHe’s	
  opinion	
  of	
  Powerpoint	
  	
  

Edward	
  Tuke,	
  “The	
  CogniPve	
  Style	
  of	
  Powerpoint:	
  Pitching	
  out	
  corrupts	
  within”	
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  Edward	
  Tuke,	
  “The	
  CogniPve	
  Style	
  of	
  Powerpoint:	
  Pitching	
  out	
  corrupts	
  within”	
  

Presenta7ons	
  tend	
  to	
  have	
  graphics	
  with	
  low	
  
data	
  density	
  (why?)	
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The	
  GeRysburg	
  address	
  
Four	
  score	
  and	
  seven	
  years	
  ago	
  our	
  fathers	
  brought	
  forth	
  on	
  this	
  conPnent	
  a	
  new	
  naPon,	
  
conceived	
  in	
  liberty,	
  and	
  dedicated	
  to	
  the	
  proposiPon	
  that	
  all	
  men	
  are	
  created	
  equal.	
  
Now	
  we	
  are	
  engaged	
  in	
  a	
  great	
  civil	
  war,	
  tesPng	
  whether	
  that	
  naPon,	
  or	
  any	
  naPon,	
  so	
  
conceived	
  and	
  so	
  dedicated,	
  can	
  long	
  endure.	
  We	
  are	
  met	
  on	
  a	
  great	
  baZle-­‐field	
  of	
  that	
  
war.	
  We	
  have	
  come	
  to	
  dedicate	
  a	
  porPon	
  of	
  that	
  field,	
  as	
  a	
  final	
  resPng	
  place	
  for	
  those	
  
who	
  here	
  gave	
  their	
  lives	
  that	
  that	
  naPon	
  might	
  live.	
  It	
  is	
  altogether	
  fiqng	
  and	
  proper	
  
that	
  we	
  should	
  do	
  this.	
  
But,	
  in	
  a	
  larger	
  sense,	
  we	
  can	
  not	
  dedicate,	
  we	
  can	
  not	
  consecrate,	
  we	
  can	
  not	
  hallow	
  
this	
  ground.	
  The	
  brave	
  men,	
  living	
  and	
  dead,	
  who	
  struggled	
  here,	
  have	
  consecrated	
  it,	
  far	
  
above	
  our	
  poor	
  power	
  to	
  add	
  or	
  detract.	
  The	
  world	
  will	
  liZle	
  note,	
  nor	
  long	
  remember	
  
what	
  we	
  say	
  here,	
  but	
  it	
  can	
  never	
  forget	
  what	
  they	
  did	
  here.	
  It	
  is	
  for	
  us	
  the	
  living,	
  
rather,	
  to	
  be	
  dedicated	
  here	
  to	
  the	
  unfinished	
  work	
  which	
  they	
  who	
  fought	
  here	
  have	
  
thus	
  far	
  so	
  nobly	
  advanced.	
  It	
  is	
  rather	
  for	
  us	
  to	
  be	
  here	
  dedicated	
  to	
  the	
  great	
  task	
  
remaining	
  before	
  us—that	
  from	
  these	
  honored	
  dead	
  we	
  take	
  increased	
  devoPon	
  to	
  that	
  
cause	
  for	
  which	
  they	
  gave	
  the	
  last	
  full	
  measure	
  of	
  devoPon—that	
  we	
  here	
  highly	
  resolve	
  
that	
  these	
  dead	
  shall	
  not	
  have	
  died	
  in	
  vain—that	
  this	
  naPon,	
  under	
  God,	
  shall	
  have	
  a	
  
new	
  birth	
  of	
  freedom—and	
  that	
  government	
  of	
  the	
  people,	
  by	
  the	
  people,	
  for	
  the	
  
people,	
  shall	
  not	
  perish	
  from	
  the	
  earth.	
  

Abraham	
  Lincoln,	
  November	
  19,	
  1863	
  
t	
  =	
  2	
  minutes	
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  Peter	
  Norvig,	
  hZp://www.norvig.com/GeZysburg/making.html	
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Edward	
  Tuke,	
  “The	
  CogniPve	
  Style	
  of	
  Powerpoint:	
  Pitching	
  out	
  corrupts	
  within”	
  

Powerpoint	
  is	
  our	
  framework;	
  there	
  is	
  rarely	
  an	
  alternaPve.	
  
Nevertheless,	
  we	
  should	
  design	
  the	
  presentaPon	
  to	
  fit	
  the	
  
message,	
  rather	
  make	
  the	
  message	
  fit	
  the	
  presentaPon.	
  

We	
  must	
  organize	
  our	
  thoughts	
  before	
  touching	
  powerpoint!	
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How	
  to	
  begin:	
  know	
  your	
  audience	
  
§ Who	
  are	
  they?	
  	
  How	
  many?	
  
§ What	
  do	
  they	
  know?	
  (background/field)	
  
§ Why	
  are	
  they	
  aZending?	
  
§ What	
  do	
  they	
  want	
  to	
  learn	
  about?	
  

and	
  define	
  the	
  boundary	
  condi7ons	
  
§ How	
  much	
  Pme?	
  (how	
  many	
  slides?)	
  
§ What	
  is	
  the	
  room	
  like?	
  (check	
  it	
  out	
  in	
  advance	
  if	
  possible)	
  



Randy	
  Olson,	
  Don’t	
  Be	
  Such	
  a	
  ScienPst	
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3	
  types	
  of	
  academic	
  talks	
  
§  Seminar	
  
§  Broad	
  technical	
  audience	
  (specialists	
  and	
  generalists;	
  experts	
  and	
  novices)	
  
§  Audience	
  needs	
  to	
  be	
  moPvated!	
  
§  Typically	
  40-­‐50	
  minutes	
  
§  A	
  few	
  (2-­‐3)	
  major	
  points	
  

§ Conference	
  talk	
  
§  Highly	
  specialized	
  audience	
  (experts)	
  
§  Audience	
  already	
  moPvated	
  
§  Typically	
  10-­‐20	
  minutes	
  
§  ONE	
  major	
  point	
  

§ Group	
  meePng	
  “update”	
  (not	
  of	
  seminar	
  or	
  conference	
  flavor)	
  
§  Specialized	
  audience	
  
§  Maybe	
  10	
  minutes?	
  
§  Focus	
  on	
  a	
  key	
  finding	
  or	
  quesPon	
  (this	
  should	
  be	
  really	
  clear	
  up	
  front)	
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Define	
  the	
  message	
  and	
  scope	
  
“Imagine	
  yourself	
  standing	
  outside	
  the	
  meePng	
  hall	
  aker	
  your	
  
presentaPon,	
  asking	
  audience	
  members	
  what	
  they	
  got	
  out	
  of	
  your	
  
talk:	
  
	
  
§ What	
  did	
  you	
  learn?	
  

§ What	
  do	
  you	
  now	
  understand	
  that	
  you	
  didn’t	
  before?	
  

§ What	
  acPon	
  will	
  you	
  take	
  because	
  you	
  heard	
  my	
  presentaPon?”	
  

Hamlin,	
  How	
  to	
  talk	
  so	
  people	
  listen	
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TEACH	
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W
19

T	
  breadth	
  

depth	
  

start	
   end	
  transiPon	
  

Always	
  need	
  both	
  
breadth	
  and	
  depth!	
   “Dimensions”	
  of	
  the	
  T	
  

depend	
  on	
  audience	
  and	
  
duraPon	
  of	
  talk	
  

Beginning

Middle

End

The	
  trajectory	
  
§  Start	
  broad,	
  end	
  broad.	
  	
  Details	
  in	
  the	
  middle.	
  	
  Make	
  smooth	
  
transiPons	
  between	
  key	
  points.	
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Nancy	
  Duarte,	
  “The	
  secret	
  structure	
  of	
  great	
  
talks”	
  

http://www.ted.com/talks/nancy_duarte_the_secret_structure_of_great_talks.html 
450,000 views in <2 months 
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  The	
  London	
  Eye	
  

Or	
  maybe	
  a	
  like	
  a	
  ferris	
  wheel	
  
	
  
The	
  point:	
  think	
  about	
  how	
  the	
  main	
  ideas	
  of	
  your	
  talk	
  are	
  
related,	
  and	
  I	
  suggest	
  that	
  spa7al	
  analogies	
  are	
  useful	
  
	
  
To	
  keep	
  the	
  audience	
  interested,	
  you	
  need	
  to	
  remind	
  
them	
  of	
  the	
  context,	
  and	
  emphazise	
  key	
  points	
  as	
  you	
  dive	
  
back	
  into	
  the	
  deep	
  (unknown)	
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In	
  general,	
  envision	
  the	
  framework	
  

Jean-­‐luc	
  Doumont	
  

Point	
  1	
  

Point	
  2	
  

transi5on 	
  	
  

transi5on	
  

Don’t	
  list	
  the	
  secPons	
  of	
  your	
  talk;	
  preview	
  the	
  topics	
  you	
  will	
  
present	
  

Make	
  sure	
  the	
  main	
  points	
  follow	
  a	
  logical	
  sequence,	
  and	
  their	
  
relaPonship	
  is	
  clear	
  

Arouse!	
  	
  Make	
  a	
  forceful	
  and	
  clear	
  first	
  impression	
  
If	
  it’s	
  a	
  short	
  presentaPon,	
  consider	
  a	
  1	
  slide	
  summary	
  (elevator	
  
pitch),	
  right	
  aker	
  the	
  Ptle	
  slide	
  …this	
  really	
  helps	
  in	
  an	
  exam	
  

Use	
  the	
  main	
  points	
  (findings)	
  to	
  build	
  a	
  perspecPve	
  
Emphasize	
  the	
  take-­‐home	
  messages	
  
End	
  forcefully	
  (audience	
  should	
  feel	
  very	
  fulfilled)	
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How	
  to	
  build	
  the	
  presenta7on	
  
1.  Answer	
  the	
  scope	
  quesPons	
  	
  
2.  Make	
  an	
  outline	
  (see	
  spreadsheet	
  example)	
  
3.  Start	
  making	
  the	
  presentaPon	
  

a.  Create	
  a	
  series	
  of	
  blank	
  slides	
  with	
  placeholder	
  Ptles	
  
b.  Add	
  images	
  and	
  important	
  notes	
  to	
  slides	
  

4.  Revisit	
  your	
  desired	
  scope;	
  refine	
  the	
  structure	
  and	
  outline	
  
5.  Do	
  the	
  detailed	
  slide-­‐making	
  
6.  PracPce…	
  



A.J.	
  Hart	
  |	
  26	
  

How	
  I	
  start	
  planning	
  a	
  seminar	
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A	
  beRer	
  seminar	
  
§ Tweaked	
  the	
  content	
  based	
  on	
  the	
  audience	
  and	
  their	
  
interests	
  

§ Clear	
  transiPons,	
  and	
  “W”	
  emphasis	
  
§  Fewer	
  slides	
  (60	
  à	
  45)	
  
§  Fewer,	
  more	
  important	
  visual	
  elements	
  on	
  slides	
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In	
  any	
  case,	
  no	
  mysteries!	
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Principles	
  of	
  good	
  slide	
  design	
  
Layout:	
  
§ Don’t	
  use	
  bright	
  background	
  colors	
  or	
  wacky	
  templates;	
  black-­‐and-­‐
white	
  are	
  typically	
  best,	
  with	
  careful	
  use	
  of	
  color	
  for	
  emphasis	
  

§ Make	
  sure	
  the	
  visual	
  elements	
  are	
  in	
  a	
  logical	
  order	
  (i.e.,	
  the	
  eye	
  
reads	
  from	
  top-­‐boZom	
  and	
  lek-­‐right),	
  and	
  are	
  aligned	
  

§ Make	
  sure	
  the	
  audience	
  can	
  read	
  all	
  labels/axes	
  
§ Avoid	
  imbalanced	
  empty	
  space	
  and	
  one-­‐word	
  lines	
  (orphans)	
  
§ Don’t	
  have	
  >2	
  bullet	
  levels	
  

§ GOOD	
  
§  OK	
  

§  Noooo……	
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Principles	
  of	
  good	
  slide	
  design	
  
Content:	
  
§ Use	
  concise	
  and	
  descripPve	
  Ptles	
  (“so	
  what”,	
  not	
  just	
  “what”)	
  
§ Don’t	
  have	
  too	
  much	
  text	
  
§  You	
  aren’t	
  supposed	
  to	
  read	
  the	
  slide;	
  rather,	
  the	
  slide	
  is	
  a	
  visual	
  to	
  

accompany	
  your	
  spoken	
  words.	
  	
  	
  

§ Make	
  sure	
  every	
  element	
  is	
  there	
  for	
  a	
  reason	
  
à	
  Simple	
  designs	
  are	
  best	
  –	
  have	
  a	
  high	
  data-­‐ink	
  ra7o!	
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  Edward	
  Tuke,	
  “The	
  CogniPve	
  Style	
  of	
  Powerpoint:	
  Pitching	
  out	
  corrupts	
  within”	
  

Use	
  photos	
  to	
  illustrate	
  an	
  important	
  
observa7on	
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  Edward	
  Tuke,	
  “The	
  CogniPve	
  Style	
  of	
  Powerpoint:	
  Pitching	
  out	
  corrupts	
  within”	
  

The	
  Boeing	
  study	
  (during	
  shuRle	
  flight)	
  used	
  
(bad)	
  slides	
  in	
  lieu	
  of	
  wriRen	
  reports!	
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Comments	
  on	
  this	
  slide?	
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This	
  slide	
  has	
  redundant	
  informa7on	
  
How	
  to	
  grow	
  a	
  CNT	
  forest
1. Deposit	
  catalyst	
  film	
  on	
  Si	
  wafer	
  by	
  e-­‐beam	
  evaporation
2. Heat	
  in	
  100/400	
  sccm	
  H2/He,	
  750	
  C
3. Add	
  100	
  sccm	
  C2H4

4. Hold	
  at	
  750	
  C	
  for	
  1-­‐30	
  minutes
5. Cool

Hart	
  and	
  Slocum,	
  J.	
  Phys.	
  Chem.	
  B	
  110:8250-­‐7,	
  2006.
Meshot,	
  et	
  al.	
  ACS	
  Nano 3(9):2477-­‐2486,	
  2009.



Aker	
  2	
  min.	
  	
  
heaPng	
  in	
  H2/He	
  

20	
  nm	
  

0	
  nm	
  

10	
  nm	
  

500	
  nm	
  

1	
  nm	
  Fe/10	
  nm	
  Al2O3	
  
as-­‐deposited	
  

Hart	
  and	
  Slocum,	
  J.	
  Phys.	
  Chem.	
  B	
  110:8250-­‐7,	
  2006.	
  
Meshot,	
  et	
  al.	
  ACS	
  Nano	
  3(9):2477-­‐2486,	
  2009.	
  

Remove	
  the	
  text	
  lisPng	
  the	
  steps:	
  use	
  figures	
  
and	
  spoken	
  words	
  only,	
  and	
  show	
  more	
  results	
  



Hart	
  and	
  Slocum,	
  J.	
  Phys.	
  Chem.	
  B	
  110:8250-­‐7,	
  2006.	
  
Meshot,	
  et	
  al.	
  ACS	
  Nano	
  3(9):2477-­‐2486,	
  2009.	
  



	
  Tall	
  CNT	
  “forests”	
  

-­‐ 	
  growth	
  rate	
  up	
  to	
  500	
  microns/min:	
  a	
  1	
  H	
  diameter	
  tree	
  growing	
  at	
  500	
  mph!	
  
-­‐ 	
  areal	
  density:	
  ∼1010-­‐	
  1012	
  CNTs/cm2	
  

-­‐ volume	
  fracPon:	
  ∼	
  1-­‐5%	
  	
  

Hart	
  and	
  Slocum,	
  J.	
  Phys.	
  Chem.	
  B	
  110:8250-­‐7,	
  2006.	
  
Hart,	
  van	
  Laake,	
  Slocum,	
  Small	
  3(5):772-­‐777,	
  2007.	
  

1	
  mm	
  

1	
  µm	
  

50X	
   70,000X	
   3,500,000X	
  



a	
  tall	
  carbon	
  nanotube	
  forest	
  

1	
  millimeter	
  

Meshot,	
  Plata,	
  Tawfick,	
  Zhang,	
  Verploegen,	
  Hart.	
  ACS	
  Nano	
  3(9):2477-­‐2486,	
  2009.	
  
Hart	
  and	
  Slocum,	
  J.	
  Phys.	
  Chem.	
  B	
  110:8250-­‐7,	
  2006.	
  
Hart,	
  van	
  Laake,	
  Slocum,	
  Small	
  3(5):772-­‐777,	
  2007.	
  

≈20	
  billion	
  CNTs	
  
≈99%	
  air	
  

2	
  slides	
  are	
  beZer	
  than	
  1?	
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The	
  narra7ve	
  
§ Come	
  up	
  with	
  1-­‐2	
  sentences	
  to	
  accompany	
  each	
  slide	
  
§ This	
  should:	
  
§  TransiPon	
  from	
  the	
  previous	
  slide	
  
§  State	
  the	
  key	
  point	
  of	
  the	
  current	
  slide	
  (i.e.,	
  if	
  you’re	
  in	
  a	
  rush	
  this	
  is	
  all	
  

you	
  need	
  to	
  say)	
  

§  In	
  my	
  opinion,	
  its	
  not	
  necessary	
  to	
  memorize	
  more	
  than	
  this	
  
§ WriPng	
  these	
  sentences	
  (essenPally	
  a	
  script)	
  will	
  be	
  very	
  
helpful	
  to	
  prepare,	
  and	
  will	
  help	
  refine	
  the	
  order	
  of	
  your	
  
presentaPon	
  because	
  you	
  will	
  realize	
  how	
  the	
  ideas	
  flow	
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During	
  the	
  presenta7on	
  
§ Eliminate	
  filler	
  words	
  (e.g.,	
  umm,	
  err,	
  essenPally)	
  and	
  phrases	
  
§ Make	
  eye	
  contact	
  (don’t	
  look	
  at	
  the	
  screen	
  or	
  laptop!)	
  
§ Modulate	
  your	
  tone	
  of	
  voice,	
  rate,	
  and	
  volume	
  
§ Keep	
  the	
  laser	
  pointer	
  under	
  control	
  

Jean-­‐luc	
  Doumont	
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A	
  presenta7on	
  is	
  a	
  live	
  performance	
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Prac7ce:	
  it	
  makes	
  you	
  organized	
  and	
  calm	
  
§  Simulate	
  the	
  real	
  environment	
  as	
  closely	
  as	
  possible	
  
§ Get	
  wriZen	
  comments	
  from	
  others	
  

§ As	
  you	
  talk/listen	
  
§  Note	
  what	
  is	
  not	
  crystal	
  clear	
  
§  Note	
  what	
  feels	
  out	
  of	
  order	
  
§  Note	
  where	
  you	
  get	
  stuck	
  or	
  wordy	
  
§  Note	
  what	
  you	
  can	
  remove	
  (e.g.,	
  stuff	
  that	
  you	
  don’t	
  describe	
  may	
  

only	
  distract)	
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Q&A	
  

Jean-­‐luc	
  Doumont	
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The	
  RFE	
  presenta7on	
  
§ 15	
  minutes	
  (of	
  slides)	
  
§  Faculty	
  examiners	
  act	
  both	
  as	
  generalists	
  and	
  specialists	
  
§ Prove	
  that	
  you	
  can	
  do	
  independent	
  research	
  
§  WHAT:	
  general	
  and	
  specific	
  
§  WHY:	
  general	
  and	
  specific	
  
§  HOW:	
  results	
  (specific)	
  and	
  interpretaPon	
  (specific	
  and	
  general)	
  
§  WHAT	
  NEXT	
  …thinking	
  ahead	
  

§ No	
  mysteries!	
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  Randy	
  Olson,	
  Don’t	
  Be	
  Such	
  a	
  ScienPst	
  

Always	
  keep	
  this	
  in	
  mind,	
  and	
  adjust	
  the	
  	
  
balance	
  according	
  to	
  your	
  content	
  and	
  audience	
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Prezi:	
  presenta7ons	
  on	
  a	
  virtual	
  canvas	
  
§  hZp://prezi.com	
  
§  hZp://prezi.com/zvsqdyisrcgt/academy-­‐prezi-­‐workflow-­‐in-­‐15-­‐minutes/	
  	
  
§  You	
  can	
  hire	
  someone	
  to	
  make	
  a	
  prezi	
  presentaPon	
  for	
  you	
  like	
  
hZp://prezintaPons.com/	
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My	
  favorite	
  story	
  about	
  science	
  communica7on	
  
also	
  at	
  hRp://www.youtube.com/watch?v=LGtJxwG00v4	
  



www.nanobama.com	
  



www.nanobama.com	
  





§ Wow,	
  nanotechnology	
  is	
  here!	
  

§  Let’s	
  show	
  nanobama	
  and	
  talk	
  about	
  science	
  policy.	
  

§ A	
  poliPcal	
  statement?	
  

§  It’s	
  just	
  a	
  cool	
  art	
  project.	
  

§ What	
  a	
  waste	
  of	
  money!	
  

How	
  the	
  world	
  reacted	
  



Randy	
  Olson,	
  “Don’t	
  Be	
  Such	
  a	
  ScienPst”	
  



Fulfill	
  

Arouse	
  

Randy	
  Olson,	
  “Don’t	
  Be	
  Such	
  a	
  ScienPst”	
  



PCAST	
  meePng	
  on	
  nanotechnology	
  
White	
  House,	
  March	
  	
  12,	
  2010	
  



How	
  can	
  you	
  make	
  waves?	
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Homework	
  
§  I	
  will	
  email	
  instrucPons	
  about	
  the	
  proposal	
  peer	
  reviews;	
  
please	
  complete	
  them	
  by	
  Monday,	
  April	
  9.	
  


