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Crowd-­‐sourced	
  science:	
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Overview 

 

Connecting Collections to Education & Outreach 

•  Phase I) 12 month pilot study involving almost 750 under-

graduate  students (2012-13) 

•  Phase II) A model engagement including general public, high 

school and under-graduate students (2013-14) 

•  Demonstration of web-based online tool (MicroPlants 2.0) 

 



Zoopsis 

Frullania 

A	
  ma?er	
  of	
  scale	
  



Importance	
  of	
  Liverworts	
  in	
  the	
  Environment	
  
•   Form	
  microhabitats	
  for	
  other	
  organisms.	
  

• 	
  	
  	
  Contribute	
  to	
  food	
  chains	
  &	
  the	
  Web	
  of	
  Life.	
  
• 	
  	
  	
  Absorb	
  excess	
  water	
  like	
  a	
  sponge,	
  prevenHng	
  erosion	
  and	
  floods.	
  

• ProtecHon	
  from	
  land	
  slides	
  
 



•  Potential indicators of global warming & climate change. 

•  Used to assess the “health” of forests. 

•  Indicators of pollution and heavy metals in the atmosphere. 

Early Land Plants: Environmental Indicators 



IntersecHon	
  of	
  ADBC	
  and	
  ARTS	
  

•  NSF	
  ADBC	
  funding	
  2011	
  
– ~	
  2.3	
  million	
  specimens	
  
– 65	
  non-­‐governmental	
  US	
  herbaria	
  
– 16	
  digiHzaHon	
  centers	
  (collaborators)	
  

PI’s Corinna Gries, 
Thomas H. Nash III 

North American Lichens 
and Bryophytes: Sensitive 
Indicators of Environmental 
Quality and Change  



The Taxonomic Impediment 
Advancing	
  Revisionary	
  
Taxonomy	
  and	
  Systema&cs	
  
(ARTS) 
“ARTS encourages 
collaborations that would 
broaden the human resource 
base available to tackle the 
taxonomic impediment, such 
as partnerships with 
undergraduate institutions, 
community colleges, and 
other institutions…….” 



Advancing	
  Revisionary	
  Taxonomy	
  and	
  Systema&cs	
  (ARTS)	
  
“ARTS	
  encourages	
  collaboraHons	
  that	
  would	
  broaden	
  the	
  human	
  resource	
  base	
  
available	
  to	
  tackle	
  the	
  taxonomic	
  impediment,	
  such	
  as	
  partnerships	
  with	
  
undergraduate	
  insHtuHons,	
  community	
  colleges,	
  and	
  other	
  insHtuHons…….”	
  

The	
  taxonomic	
  impediment	
  …..	
  	
  

Worldwide	
  shortage	
  of	
  taxonomists	
  	
  
•  to	
  idenHfy	
  species,	
  
•  describe	
  species	
  that	
  are	
  new	
  to	
  science,	
  	
  
•  determine	
  their	
  taxonomic	
  relaHonships,	
  	
  
•  to	
  make	
  predicHons	
  about	
  their	
  properHes	
  

Diversity	
  is	
  disappearing	
  worldwide	
  at	
  
unprecedented	
  rates	
  





and be part of the process 



Principal investigators Matt von Konrat, Juan 
Larraín, Matt Greif, Blanka Shaw, Ben Carter &  
Jon Shaw 

 ARTS:	
  Collabora&ve	
  Research:	
  A	
  model	
  systema&c	
  
treatment	
  of	
  a	
  hyper-­‐diverse	
  lineage	
  descended	
  from	
  

early	
  land	
  plants	
  (Frullania,	
  Frullaniaceae,	
  
Marchan&ophyta). 

 



Microfrullania 
27 taxa (17/10) 



• - More than 2000 published names (300-375 valid species?) 
• - Worldwide distribution, with centers of diversity in the humid tropics  

and warm temperate regions 
•  - Common as epiphyte 

Frullania Raddi 



Subg. Microfrullania 

Hentschel et al. 
2009 
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Research	
  Team	
  

	
  
	
  

Herbarium	
  
Collec&ons	
  

&	
  	
  
Digi&zed	
  Labels	
  

Produc&on	
  of	
  
Digital	
  

Microscopic	
  
Images	
  	
  

&	
  Web	
  Tool	
  

The	
  Connec&on	
  Collec&on:	
  MicroPlants	
  Network	
  



Undergraduate	
  
students	
  (ca.	
  

1,500	
  students)	
  

Families,	
  
general	
  

public	
  (ca.	
  
4,000	
  

parHcipants)	
  

Data	
  Analysis	
  
(54,000+	
  

measurements)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  The	
  Leaf	
  Project	
  Network	
  (Post	
  K-­‐12)	
  

Review	
  by	
  independent	
  evaluaHon	
  	
  



1.  Leaf	
  lobule	
  (inflated	
  sac)	
  
	
  

2.  	
  Cell	
  anatomy	
  
§  Cell	
  size	
  
§  	
  Oilbodies	
  
	
  

3.  	
  Spores	
  
§  	
  Size	
  
§  	
  Number	
  of	
  “rose5es”	
  



Tom	
  Campbell	
  
Biology	
  

Northeastern	
  Illinois	
  
University,	
  BIOLOGY	
  DEPT.	
  	
  

-­‐	
  BIO150	
  Essen&al	
  Skills	
  for	
  Biologists	
  	
  

“A	
  pracHcal	
  approach	
  to	
  providing	
  students	
  with	
  the	
  basic	
  
skills	
  they	
  will	
  be	
  expected	
  to	
  have	
  in	
  upper-­‐division	
  
biology	
  courses,	
  including	
  lab	
  safety;	
  methods	
  and	
  units	
  
of	
  scienHfic	
  measurement;	
  scienHfic	
  record-­‐keeping,	
  
communicaHon	
  and	
  library	
  research	
  skills;	
  and	
  
summarizing	
  and	
  presenHng	
  data.	
  This	
  course	
  has	
  both	
  
lecture	
  and	
  lab,	
  with	
  a	
  significant	
  web-­‐based	
  
component.”	
  

Course	
  Catalog	
  descripHon	
  	
  



Tom	
  Campbell	
  
Biology	
  



Wilbur	
  Wright	
  College	
  	
  

Northeastern	
  Illinois	
  
University	
  



Mean lobule width measurements +/- SE for classes 3 & 4.   
Orange bar represents mean measure of classes 3 & 4, black bars 
represents +/- 1 standard deviation.   
 
 

Results:	
  How	
  well	
  did	
  it	
  work?	
  

Mean lobule width measurements by individual students 
from NEIU from 2 different classes. Black diamonds, class 
3; white squares, class 4; red circle, control;  orange line; 
best fit of class 4; blue line , best fit of class 3.  



Tom	
  Campbell	
  
Biology	
  

But	
  did	
  the	
  students	
  like	
  it?	
  



What did you learn from this exercise? 

How	
  to	
  
use	
  

imageJ!	
  

Liverworts	
  are	
  
nonvascular	
  land	
  
plants;	
  interesHng	
  

chemical	
  
properHes	
  

How	
  to	
  
enter	
  data	
  
into	
  Excel	
  



Tom	
  Campbell	
  
Biology	
  

Phase	
  II:	
  pilot	
  of	
  online	
  tool	
  

h5p://microplants.zooniverse.org	
  
	
  



ConnecHon	
  CollecHon:	
  Microplants	
  –	
  Classify	
  
h5p://microplants.zooniverse.org	
  

	
  





ConnecHon	
  CollecHon:	
  Microplants	
  –	
  2.0	
  
h5p://microplants.zooniverse.org	
  

	
  



ConnecHon	
  CollecHon:	
  Microplants	
  –	
  Science	
  
h5p://microplants.zooniverse.org	
  

	
  



Microplants	
  –	
  About	
  Bryophytes	
  
h5p://microplants.zooniverse.org	
  

	
  



Microplants	
  –	
  Importance	
  of	
  Bryophytes	
  
h5p://microplants.zooniverse.org	
  

	
  



Microplants	
  –	
  Origin	
  of	
  images	
  
h5p://microplants.zooniverse.org	
  

	
  



Microplants	
  –	
  Educa&on	
  
h5p://microplants.zooniverse.org	
  

	
  



Microplants	
  –	
  Educa&on	
  
h5p://microplants.zooniverse.org	
  

	
  





ConnecHon	
  CollecHon:	
  Microplants	
  –	
  FAQ	
  
h5p://microplants.zooniverse.org	
  

	
  



h5p://microplants.zooniverse.org	
  
	
  



Location and information 

Collector, Date collected, Habitat, Links to Symbiota 
 





•  classification_id  
•  created_at  
•  image_name  
•  image_url  
•  user_name  
•  user_group_id  
•  angle 
•  p0_x p0_y p1_x p1_y p2_x p2_y p3_x p3_y 
•  major_axis  
•  minor_axis 

Weekly data dumps 
Sunday July 27, 54,209 measurements!  



The data returns as (x,y) coordinates for the points where 
people mark the lines as beginning and ending. 

0	
  

50	
  

100	
  

150	
  

200	
  

250	
  

300	
  

0	
   100	
   200	
   300	
   400	
   500	
   600	
   700	
   800	
   900	
  

Juan	
  

Omit from analysis – 
How? 
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 Juan’s length data falls both within range and within a 95% 
CI of the mean length 
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The bad and the ugly 



ConnecHon	
  CollecHon:	
  Microplants	
  –	
  Survey	
  	
  
h5p://microplants.zooniverse.org	
  

	
  





Familiarity with the Field’s Research 



K-­‐12	
  
• Field	
  Museum	
  
EducaHon	
  
Department	
  

• Chicago	
  Public	
  
Schools	
  

Post	
  
K-­‐12	
  

• Wilbur	
  Wright	
  
College	
  

• NEIU	
  
• Roosevelt	
  University	
  
On-­‐line	
  courses	
  

Public	
   • Museum	
  Campus	
  
• Stanley	
  Field	
  Hall	
  

Data	
  	
  
Genera&on	
  

	
  
(detail)	
  	
  

Social	
  
Science	
  

Of	
  	
  
Learning	
  

• 	
  What	
  
moHvates	
  users	
  
during	
  
parHcipaHon?	
  

• 	
  Northwestern	
  
University,	
  
University	
  of	
  
Illinois,	
  Chicago	
  

Data	
  
Analysis	
  

• NEIU	
  (Math	
  Dept.	
  &	
  Students)	
  &	
  
Roosevelt	
  University	
  (BioinformaHcs,	
  
graduate	
  students	
  

Program	
  
and	
  

Student	
  	
  
Feedback	
  	
  
Evalua&on	
  

• 	
  ObjecHve	
  review	
  by	
  
professional	
  staff	
  &	
  
Learning	
  Science	
  
students	
  
• 	
  University	
  of	
  Illinois	
  at	
  
Chicago	
  

Conclusion 



…….	
  Visions	
  for	
  the	
  
immediate	
  Future	
  

•  Reach	
  out	
  to	
  Zooniverse	
  users	
  (>100,000	
  
parHcipants.	
  

•  Apply	
  to	
  other	
  character	
  sets.	
  
•  Apply	
  to	
  other	
  organisms.	
  
•  Model	
  for	
  developing	
  meta	
  data	
  associated	
  with	
  

digiHzed	
  images.	
  
•  Build	
  learning	
  modules.	
  



Duke	
  logo	
  
UIC	
  logo	
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