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Imagine	  a	  world	  in	  which	  every	  
child	  has	  an	  experience	  doing	  
science	  some5me	  during	  their	  

school	  years….	  



….and	  what	  would	  be	  the	  
impact	  on	  our	  field	  if	  many	  of	  
those	  science	  experiences	  were	  

paleontology?	  



Fossil	  Finders	  
...involves	  teachers	  and	  large	  numbers	  (~4000	  in	  the	  tes$ng	  phase)	  
of	  students	  engaged	  in	  paleontological	  research,	  with	  scien$sts,	  

that	  uses	  an	  online	  database	  

an	  educa(on	  research	  project	  on	  the	  	  
impact	  of	  research	  on	  teacher	  prac(ce	  



increase	  human	  resources	  for	  the	  
data-‐intensive	  needs	  of	  some	  kinds	  of	  

paleontological	  research	  
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Hamilton	  Group,	  mid-‐Devonian	  
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Measurements	  now	  
made	  using	  calipers	  

students	  collect	  
informa$on	  on	  	  

-‐-‐	  major	  taxon	  
(brachiopods,	  bivalves,	  
trilobites,	  etc.),	  	  

-‐-‐	  size	  in	  two	  dimensions	  

-‐-‐	  fragmenta$on	  &	  rock	  
color	  (grayscale)	  



	  Fossil	  Finders:	  Mul$ple	  stakeholders	  
•  teachers	  
•  students	  
•  educa$on	  researchers	  
•  teacher	  development	  educators	  
•  sample	  curator	  and	  distributor	  
•  paleontologist	  researchers	  
•  external	  evaluators:	  	  helping	  determine	  whether	  
teaching	  prac$ces	  and	  learning	  outcomes	  
improve	  



Mastodon	  Matrix	  Project	  

Thousands	  of	  groups	  (~60%	  school	  classes)	  
engaged	  in	  inventorying	  flora	  and	  fauna	  from	  
site	  of	  Hyde	  Park	  mastodon	  excava$on	  



	  Mastodon	  matrix	  project:	  Simpler,	  
with	  fewer	  stakeholders	  

•  teachers	  
•  students	  
•  sample	  curators	  and	  distributor	  
•  paleontologist	  researchers	  



What	  are	  some	  of	  the	  elements	  
of	  K-‐12	  ci5zen	  science	  projects	  

that	  are	  effec5ve	  and	  
sustainable?….	  



....	  provide	  opportuni5es	  for	  student	  
learning	  science	  through	  doing	  science	  
•  aligned	  with	  “Na$onal	  Science	  Educa$on	  
Standards”	  inquiry	  prac$ces	  (NRC	  1996)	  

•  and	  aligned	  with	  the	  new	  “Next	  Genera$on	  
Science	  Standards”	  (NGSS)	  science	  prac$ces	  
(NRC	  2013)	  



...	  facilitate	  student	  learning	  beyond	  that	  
using	  more	  tradi5onal	  approaches	  

•  what	  learning	  
objec$ves?	  

•  how	  is	  it	  
assessed?	  



...increase	  student	  engagement	  via	  
intrinsic	  interest	  in	  fossils	  &	  hands-‐on	  

approach	  

•  “affec$ve	  domain”	  
•  ELL	  students	  (Meyer	  et	  al	  2012)	  
•  classrooms	  with	  underrepresented	  minority	  
audiences	  (Harnik	  and	  Ross	  2004)	  



....	  improve	  student	  mo5va5on,	  
through	  the	  percep5on	  that	  they	  are	  
helping	  scien5sts	  to	  do	  real	  research	  



sa5sfy	  teachers’	  exis5ng	  curricular	  needs	  
more	  effec5vely	  than	  other	  poten5al	  ac5vi5es	  



....	  provide	  teacher	  experiences	  that	  
foster	  complex	  science	  teaching	  skills	  



....verify	  through	  evalua5on.	  
	  

	  “opinionnaires”	  
	  

	  interviews	  and	  roundtables	  
	  

	  measurements	  
	  

	  external	  evalua5on	  
	  

	  	  



...	  offer	  educa5on	  researcher	  opportuni5es	  to	  
study	  the	  rela5onship	  between	  authen5c	  science	  
experiences	  and	  student	  and	  teacher	  learning	  
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That	  is,	  paleontologists	  must:	  
-‐	  care	  about	  the	  data	  collected;	  
-‐	  be	  able	  to	  access	  the	  data	  easily;	  
-‐	  trust	  data	  was	  collected	  carefully;	  
-‐	  be	  able	  to	  use	  data	  in	  spite	  of	  some	  error;	  
-‐	  get	  the	  specimens	  back	  safely.	  
	  
	  

...	  offer	  paleontologists	  meaningful	  collec5ons	  or	  
data.	  

Data	  assessment	  is	  cri5cal....	  
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student	  data	  give	  correlated,	  yet	  
consistently	  higher,	  size	  values	  
than	  the	  expert	  data	  

comparison	  median	  size	  of	  brachiopods	  in	  
seven	  individual	  samples	  



Horizon	  3	  
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bivalve	  size	  distribu$on	  changes	  
substan(ally	  from	  horizon	  1	  to	  4	  



...incorporates	  5mely	  feedback	  between	  
teachers	  and	  scien5sts	  

•  ques$ons	  for	  researchers	  from	  teachers	  and	  
students	  

•  analysis	  of	  results	  from	  researchers	  
•  feedback	  from	  researchers	  
•  new	  research	  ques$ons	  posed	  by	  teachers	  
and	  students?	  
–  itera$ve	  process....	  



To	  make	  it	  work,	  iden$fy	  your	  goals:	  

educaMon:	  
•  to	  provide	  an	  engaging	  educa$onal	  experience?	  
•  to	  meet	  “standards”	  or	  assessment	  goals?	  
•  to	  improve	  teacher	  prac$ce?	  
	  
research:	  
•  to	  gather	  or	  sort	  paleontological	  specimens?	  
•  to	  collect	  exploratory	  scien$fic	  data?	  
•  to	  solve	  an	  exis$ng	  research	  problem	  with	  the	  
collected	  data?	  



Resources	  and	  research	  exist....	  



What	  would	  we	  need	  to	  do	  to	  
work	  together	  so	  that	  every	  
child	  has	  an	  experience	  doing	  
paleontology	  some5me	  during	  

their	  school	  years….	  




