
Collec&ons-‐based	  
Approaches	  to	  
Undergraduate	  

Educa&on	  



What	  do	  collec&ons-‐based	  approaches	  
add	  to	  undergrad	  educa&on?	  

•  Scale—&me	  and	  space	  
•  Integra&on	  

– bio&c	  and	  abio&c	  
– genomic	  to	  organismal	  and	  ecosystems	  

•  Complexity	  

•  Web-‐based	  Discovery	  

•  Database	  exposure	  	  
•  Scien&fic	  Process	  

– Experien&al	  vs	  passive	  



A	  Few	  Challenges	  

• Few educators (& fewer students) seem to know: 
• about natural history collections 
• or their role in development of key concepts 
• how to access museum information   
• how to incorporate specimen data in teaching 

• Surveys developed to begin to understand these 

	  



• Collections and databases have limitations 
– What are they? Do we need to tweak what we do 
or change how we think about our collections? 
– Databases originally developed for collection 
management, not outreach or education. 

A	  Few	  More	  Challenges	  



NSF	  Research	  Coordina&ng	  Network	  

•  Goal:	  create	  new	  direc&ons	  in	  educa&on	  and	  
research	  through	  groups	  (networks)	  supported	  
to	  communicate	  and	  coordinate	  ac&vi&es	  
across	  disciplinary,	  organiza&onal,	  geographic	  
and	  interna&onal	  boundaries.	  



RCN-‐UBE	  
•  RCN-‐Undergraduate	  Biology	  Educa&on	  focuses	  
on	  improved	  par&cipa&on	  and	  learning	  in	  
undergraduate	  biology	  curricula.	  	  



Undergraduate Experiences in Curation 



Undergraduate Experiences in Museum Fieldwork 



Undergraduate Learning Through Exhibits 



Graduate and Undergraduate Research  
          Experiences Based on Collections 



AIM-‐UP!	  

• Develop novel ways of using collections and data. 
• Increase accessibility of natural history collections 
to educators/public through databases. 
• Develop tools, guidelines, and “front-end” entry 
into databases to facilitate on-line use by educators. 
• Partner with other non-traditional museum users     
        (e.g., Behavior, Geography, Art) 
• Develop international collaborations  

–  (Latin America & Spanish language) 
	  

Expand on traditional museum experiences 





AIM-‐UP!-‐-‐the	  network	  

UAM, MVZ, MCZ, MSB, DMN&S, 
USDA National Parasite Lab, 
UMMZ, UNSM, NYSM, UGuelph, 
UN-Montevideo, U Arizona, KU, 
USGS, UASE, UAA, CNM 
 
Highland High and Sitka High  

	  



Annual	  “All-‐Hands”	  	  
Mee&ngs	  
1.  Theme	  Development	  	  
2.  Demonstra&on	  	  

3.  Implementa&on	  &	  Evalua&on	  (beta	  test)	  	  

•  Rotates	  among	  UAM,	  MCZ,	  MVZ,	  MSB	  

•  Selec&on	  of	  New	  Par&cipants	  and	  Local	  
Teachers	  based	  on	  commitment	  to	  
undergraduate	  mentoring	  and	  willingness	  to	  
test	  new	  modules	  



Annual	  “All-‐Hands”	  Mee&ngs	  
Workshop	  on	  Third	  Day	  	  

•  6	  educators	  from	  the	  surrounding	  region	  
invited	  to	  learn	  about	  new	  curricular	  materials	  
and	  tools	  

•  To	  increase	  dissemina+on	  of	  curriculum	  
materials,	  pilot	  new	  materials,	  provide	  
immediate	  feedback	  from	  educators,	  and	  
increase	  pool	  of	  par&cipants	  in	  evalua+on	  
ac+vi+es.	  



Products	  
•  Be8er	  Understanding	  of	  Current	  Programs	  
•  Survey	  of	  Educators	  and	  Students	  
•  Individual	  modules	  centered	  around	  themes	  
•  S&mulate	  Interdisciplinary	  Use	  of	  Specimens	  
•  Publica+ons—	  

– Perspec&ves,	  Surveys,	  Educa&onal	  Venues,	  Texts	  
•  Proposal	  based	  on	  emergent	  curriculum	  
•  Durable	  Network	  	  
	   	  Grow	  the	  Community	  of	  Users	  



Primary	  Conceptual	  Themes:	  

1)	  Integra&ve	  Inventories:	  Exploring	  
Complex	  Bio&c	  Associa&ons	  Across	  
Space	  and	  Time	  	  (MSB)	  

2)	  Decoding	  Diversity:	  Making	  Sense	  of	  
Geographic	  Varia&on	  (UAM)	  	  

3)	  Genera&ng	  Genotypes:	  Evolu&onary	  
Dynamics	  of	  Genomes	  (MCZ)	  	  

4)	  Fast	  Forward:	  Bio&c	  Response	  to	  Climate	  
Change	  (MVZ)	  

5)	  Coevolving	  Communi&es	  and	  the	  Human	  
Dimension	  (MSB)	  



Educational Modules Working Groups 
  
 ISLES---Alexander Archipelago   
 Climate Change—Sierras (Grinnell transects), pikas 
 Geographic Variation in Bird Song Dialects- audioartist  
 Virtual Herbaria (190,000 herbarium sheets) 
 GenBank & Museum Specimens:  
  phylogeny & phylogeography 
Exploring Genomic Variation-- 

 gene environment interactions  
Host/Parasite dynamics 
Niche Modeling (e.g., Id host/emergent pathogen) 

 



Species Richness Across a Northern Archipelago"
"

Key Concepts and Skills: "
a.  Island biogeography"
b.  Conservation biology "
c.  Scientific process and 

hypothesis testing "
d.  Statistical methods "
e.  Online database use"

Other Concepts: 

•  Body size on islands 

•  Competitive exclusion 

•  Competitive release 

•  Isolation and 
Divergence  



Workshops--Spring 2012  
Co-Evolution: Art and Natural History 

 

•  1) Fluid Taxonomy -- on the dynamic, ever 
shifting practice of classification and its  

•   2) Cataloguing Wonder -- recapturing the 
sense-experience in empiricism; collecting 
through the senses   

•  3) Morphology and Evolution -- 
investigating change in nature and culture 
through place and time  



Join Us! 


