
Museum Collections on the Internet 
and in the Classroom 

 
19 October 2013 

Kayce Bell 
J.L. Dunnum, F. Salazar-Miralles, J.A. Cook 

Museum of Southwestern Biology 
University of New Mexico 



Education, Training, & Research 
 



Natural History Collections 

• Scale—time and space 

• Integration 

– biotic and abiotic 

– genomic to organismal to ecosystems 

• Database 

• Scientific Process 

– experiential vs passive 



Collections-based approaches and 
undergraduate education 

• Complexity-multiple views 

• Web-based discovery 

• Linking genomic data and physical specimens 



Natural History Collections Data 

• On-line databases 

– Global Biodiversity Information Facility 

– Taxonomic databases: MaNIS, Ornis, HerpNet, 
FishNet 

– Museum databases: Arctos (MVZ, UAM, MSB, 
many others), Field Museum, Smithsonian, 
American Museum of Natural History   



Integrating in the Classroom 
 

• Students can access and use databases 

• Address questions of local relevance 

• Inquiry-based learning 



 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 

 

 



Collections (and databases)  

have limitations 

 

Specimen availability 

Narrow view of possibilities (systematics) 

Collections developed for research 

Databases developed for collection  

management, not education. 

 

How do we unleash potential for teaching? 

A Few More Challenges 



NSF-RCN  
Research Coordinating Network 

• Goal: create new directions in 
research & education by 
communicating and 
coordinating activities across 
disciplinary, organizational, 
geographic and international 
boundaries. 



Undergraduate Experiences in Curation 



Undergraduate Experiences in Museum Fieldwork 



Undergraduate Learning Through Exhibits 



Graduate and Undergraduate Research  

          Experiences Based on Collections 



•Develop novel ways of using collections and data. 

 

Expand traditional  

museum experiences 
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•Increase accessibility of natural history collections to 
educators/public through databases. 

 

•Partner with other non-traditional museum users     

        (e.g., Behavior, Geography, Art) 

 

 

Expand traditional  

museum experiences 



AIM-UP!--the network 
 

22 Universities, Community & 

Tribal Colleges 

 

5 Agencies and free-standing  

Museums 

 
2 International 
 
2 High Schools 
 



Island Biogeography: 

Species Richness Across a Northern Archipelago 
 

Key Concepts and Skills:  
Evolution & Ecology 

• Body size on islands 

• Competitive exclusion/release 

• Isolation and Divergence  

• Island biogeography 

 
Conservation biology  

Scientific process & hypothesis testing  

Statistical methods  

Management & analyses of large-

scale databases 

Educational Modules 



Reading, Constructing, & Using Phylogenies 
 

Key Concepts and Skills 
Learn about scientific process 

Gain appreciation for evolutionary 

connections across the Tree of Life 

Interpret a phylogeny 

Learn how phylogenetic trees are 

constructed 

Introduce the different ways to study 

evolutionary relationships 

Learn how comparative phylogenetics is 

used to understand the biology of 

organisms 

 

Educational Modules 



Climate change 

 

Adaptable to local flora and fauna 

 

Activities for other disciplines (art, geography, etc.) 

 

Scalable – high school and undergraduate 

 

Develop Spanish-language Modules 

More Educational Modules 



AIM-UP! www.aim-up.org  
(movie demonstrating the AIM-UP! website) 

http://www.aim-up.org/
http://www.aim-up.org/
http://www.aim-up.org/


GBIF www.gbif.org 
(movie demonstrating GBIF) 

http://www.gbif.org/




Arctos http://arctos.database.museum/ 
(movie demonstrating the Arctos) 

http://arctos.database.museum/
http://arctos.database.museum/


Other Biodiversity Resources 

Map of Life, GenBank, Animal Diversity Web,  
Tree of Life, iNaturalist, IUCN,  



Map of Life 
www.mappinglife.org 



GenBank 
www.ncbi.nlm.nih.gov 



Animal Diversity Web 
http://animaldiversity.ummz.umich.edu/ 



IUCN 
http://www.iucnredlist.org/ 

http://www.iucnredlist.org/


Tree of Life 
http://tolweb.org 



Resources and How to Contribute to 
Biodiversity Data 

• Databases: http://www.aim-up.org/resources/databases 

• Activities: http://www.aim-up.org/educational-modules 

 

• Notes on Nature: http://www.notesfromnature.org/ 

• iNaturalist: http://www.inaturalist.org/ 

http://www.aim-up.org/resources/databases
http://www.aim-up.org/resources/databases
http://www.aim-up.org/resources/databases
http://www.aim-up.org/resources/databases
http://www.aim-up.org/educational-modules
http://www.aim-up.org/educational-modules
http://www.aim-up.org/educational-modules
http://www.aim-up.org/educational-modules
http://www.aim-up.org/educational-modules
http://www.notesfromnature.org/
http://www.notesfromnature.org/
http://www.inaturalist.org/
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Research 

Host-parasite evolution 

 



Research 

Host-parasite evolution 

 



Annual Conceptual Themes: 

1) Integrative Inventories: Exploring 
Complex Biotic Associations Across 
Space and Time 

2) Decoding Diversity: Making Sense of 
Geographic Variation  

3) Evolutionary Dynamics of Genomes 

4) Fast Forward: Biotic Response to 
Climate Change 

5) Coevolving Communities and the 
Human Dimension  

 



Workshops & Seminars--Spring 2012  
 

1) Fluid Taxonomy -- on the dynamic, ever 

shifting practice of classification 

2) Cataloguing Wonder -- collecting through 

the senses   

3) Morphology and Evolution -- investigating 

change in nature and culture through place and 

time  
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Products 
• Better understanding of existing programs 
• Survey of educators and students 
• Stimulate interdisciplinary use of specimens 
• Publications— 

– perspectives, surveys, educational venues, texts 

• Educational modules centered around themes 
 

Grow the Community of Users 
 

 

How do we unleash potential for 

teaching? 

How do we unleash potential for 

teaching? 



Future of Natural History Collections in 
Education 

• Tree of Life 

• Spatial and Temporal Genetic Variation 

• Scientific Process (Replication--without vouchers, 
difficult to impossible) 

• Connecting Big Data (GenBank to GIS Applications) 

• Genes and Developmental Biology 

• Are Museums Supermarkets for Genomics? 

• Founder Effects, Island Syndrome 



GBIF niche model for Ctenomys boliviensis 





GBIF www.gbif.org 

http://www.gbif.org/
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