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Education

PhD, biology, concentration in complex systems, animal behavior and social insect biology, Arizona State University, 2014
MA, Curriculum and instruction, Arizona State University, 2001

BA, with honors, Biology, concentration in Ecology, University of Kansas 1996

Employment
Arizona State University faculty associate, 2014 - present
Phoenix Union School District, Maryvale High school, 2014 – present 
Graduate student, Arizona State University, 2007 – 2014
Secondary science teacher (middle school and high school), Chandler Unified School 



District, 2001 – 2007

Fellowships, grants, and awards
ASU School of Life Sciences Teaching Associate of the year  (2012 -2013)

Graduate College excellence in teaching award (TA) – nominee 2012.
GPSA research grant, for conference travel and collaboration in Lund, Sweden and 


Brussels, Belgium (2012) ($1000)

Jumpstart Grant, Arizona State University, for study, ‘Exploring collective rationality in 



cockroach aggregations’ ($350)

School of Life Sciences travel grants (2008, 2009, 2010, 2011, 2012) ($400)

Graduate Initiative Fellowship for training (GIFT award), 2009, for participation in the 



Ant Course, American Museum of Natural History field station ($2500)

University Special Fellowship, Arizona State University, (2007 – 2008)  ($17,000)
Doctoral completion RA, Arizona State University, (fall 2013) ($9000)
Outreach and leadership
Science club advisor: Maryvale High School  2014 – 2017.
Mentor: MESA program at Anderson Junior High (Math, Engineering, and Science


Achievement).  2003 – 2007.  A science enrichment program for under-


represented minorities and girls.

Organizer:  Saturday Science Program.  2000 – 2001.  An enrichment program at Frye 


Elementary School, Chandler, AZ.
Symposium planning (co-organizer): ‘Social insects as models for biological complexity: 
lessons learned and challenges on the horizon’.  Entomological Society of 
America annual meeting, November 2014.   Portland, Oregon.
Vice-president, ASU graduate student organization for the study of complexity.  (2012 –


2013).  

Symposium planning (primary organizer): ‘Social Insects and the Emergence of Novelty: 

From local rules to global behavior’.  November, 2012.  Entomological Society of America Annual meeting.  Knoxville, Tennessee.

Educational outreach: May, 2012.  Social insect consultant for a planned museum exhibit: 
an interactive projection of simulated ants (a project created by Muharrem 


Yildirim).

Vice President of the board, Concorde Village Inc. (a housing cooperative serving 375 


households in Tempe, AZ).  2009 – 2012.

Graduate Student social committee representative, ASU school of life sciences.  2009 – 


2011.

Teaching Interests
· Introductory Biology

· Science Education

· Animal Behavior





· Evolution






· Secondary Science and Inquiry-based teaching methods 

· Social Insect Biology






· Entomology






· Sociobiology

Teaching Experience
Secondary teacher, Phoenix Union School District, 2014 – present


General environmental science
 


AP environmental science


BIO 105 (a dual enrollment course with Phoenix College)




Faculty Associate, Arizona State University, 2014 – present


BIO 194/BIO 112: ‘Why Sex?’


BIO 100: ‘BIOBeyond’

BIO 182: Introduction to Biology

Graduate Teaching Assistant, Arizona State University, 2007 – 2014


BIO 340: Genetics 



Taught recitation sections of the course (using inquiry-based methods 



when possible), assisted the instructors (Stephen Pratt and Yung Chang)

Secondary Teacher, Chandler Unified School District, 2000 – 2007


Taught middle school math and science, high school mathematics,

biology, and ESL reading enrichment (grades 5 – 8). 
Science club organizer (MESA – program), Anderson Junior High.

Research Interests
Inquiry-based science teaching
Mechanisms and evolution of collective behavior

Behavioral ecology of social insects

Evolution in complex biological systems

Research Experience

Doctoral Research, Arizona State University, 2007 – 2014


Investigated organization of collective foraging in the ant, Temnothorax 
rugatulus - side projects included studies of ant house-hunting, cockroach 
collective behavior, ant dominance hierarchies, and the behavioral ecology of ant 
foundress cooperation in the western seed-harvester ant, Pogonomyrmex 
californicus (Graduate advisor: Stephen Pratt)
Laboratory technician, Mayo Clinic, 1998

Worked as a molecular biology lab technician on a project investigating the 


potential candidate genes influencing the disease, multiple sclerosis (PI: Brian


Weinshenker).
Pre-doctoral rotation, MD Anderson Cancer Center, 1997


Completed several rotations in cancer molecular biology at the Science Park 
division of MD Anderson Cancer Center.  Work involved rotations learning 

techniques in molecular biology and oceanographic field work in the Florida 
Keys.

Undergraduate Research Assistant, 1994 – 1996.


Assisted in collection of long-term ecological field data assessing flora and fauna 


at the University of Kansas Field Station.  Techniques included: 
mark/recapture, ear-tagging of small rodents, and plant identification (PI: Robert 
Holt)

Undergraduate Research Assistant, 1992.

Assisted in analysis of honeybee biogeography using molecular markers in 


mitochondrial DNA.  (PI: Deborah Smith)
Mentoring Experience
Independent researchers mentored:

Gage Schaper, ‘Division of labor and the regulation of house hunting and foraging in the 
rock cavity ant Temnothorax rugatulus’, School of Life Sciences Undergraduate 
Research Program, Arizona State University, 2010 – 2014  (currently a medical 
school applicant)
Jacob Evans, ‘Mechanisms of brood aggregation by the ant, Temnothorax rugatulus, after 


complete nest destruction’, School of Life Sciences Undergraduate 
Research Program, Arizona State University, 2012 – 2014  (currently a medical 
school applicant)

Mike Bayuk, ‘Dominance hierarchy formation in the ant, Harpegnathos saltator’ School 
of Life Sciences Undergraduate Research Program, Arizona State University, 
2011 
Sara Dreyer, ‘Optimum foundress number in a pleometrotic population of 

Pogonomyrmex californicus’ School of Life Sciences Undergraduate 
Research Program, Arizona State University, 2009
Research Assistants supervised:
Kevin Ngo, Quang Tien, Mike Mullen, Arizona State University 2007 – 2014.
Publications

Shaffer, Z., Sasaki, T., Pratt, S.  2013 Animal Behaviour.  ‘Linear recruitment leads 


to allocation and flexibility in collective foraging by ants’. 
Sasaki, T., Janssen, MA., Shaffer, Z., Pratt, SC  2016 Current Zoology ‘Exploration of 


unpredictable environments by networked groups’.
Sasaki, T., Penick, C., Shaffer, Z., Haight, K., Pratt, S., Leibig, J., 2016 American 
Naturalist.  ‘A 
simple and general model of dominance hierarchy formation’.
Shaffer, Z, Sasaki, T., Haney, B., Janssen, M., Pratt, S., Fewell, J. 2016 Scientific 
Reports ‘The Foundress’s dilemma: group selection for cooperation among 
queens of the ant, Pogonomyrmex californicus’
Shaffer, Z., Pavlic, T., Pratt, S., in prep.  ‘Resource distribution mediates the advantages 


of group size and communication in ants’. 
Sasaki, T., Shaffer, Z., Pratt, S., in prep.  ‘The role of direct comparisons in collective 


decision-making by ants’.

Shaffer, Z., Poetsch, N., Sasaki, T., Pratt, S., in prep.  ‘Are cockroaches rational 
decision-makers?’ 

.
Conferences and Seminars (*undergraduate mentee)
Shaffer, Z, Sasaki, T., Haney, B., Janssen, M., Pratt, S., Fewell, J. June 2017. Talk.  The 
Foundress’s dilemma: group selection for cooperation among queens of the ant, Pogonomyrmex californicus’ Evolution.  Portland, Oregon
Shaffer, Z., Pratt, S. December 2015.  Poster.  Are cockroaches rational decision-
makers? Frontiers in Insect Research (ASU – Wurzburg social insect workshop) 
Tempe, Arizona
Shaffer, Z., Sasaki, T., Pratt, S. June 2015.  Are cockroaches rational decision-makers?


Animal Behavior Society Annual Meeting.  Anchorage, Alaska.

Shaffer, Z., Pratt, S. April 2015.  Poster: How do foraging ants learn the quality of food 
resources? Collective dynamics and model verification: Connecting kinetic 
modeling to data (workshop).  Tempe, Arizona
Shaffer, Z., Sasaki, T., Haney, B., Janssen, M., Pratt, S., Fewell, J.  November 2014.  


Talk: The Foundress Dilemma: group selection for cooperation among queens in 
the ant, Pogonomyrmex californicus.  Entomological Society of America annual 


annual meeting.  Portland, Oregon

Shaffer, Z., and Pratt, S.  May 2014.  Talk: The wisdom of the acorn: the social foraging


of the ant, Temnothorax rugatulus.  Social insect workshop.  Wurzburg, Germany

Shaffer, Z., and Pratt, S.  November 2013.  Talk: The wisdom of the acorn: the social 


foraging of the ant, Temnothorax rugatulus.  Entomological Society of America


annual meeting.  Austin, Texas
Evans, J*., Shaffer, Z., and Pratt, S.  July 2013.  Poster:  Re-aggregation after complete 

nest destruction in Temnothorax rugatulus.  Animal Behavior Society annual meeting.  

Shaffer, Z. Pratt, S., and Fewell, J.  July 2013.  Talk: The Foundress Dilemma: group 


selection for cooperation among queens in the ant, Pogonomyrmex californicus.

Animal Behavior Society annual meeting.  Boulder, Colorado

Shaffer, Z. and Pratt, S.  November, 2012.  Invited talk: ‘Assessing the rationality of 


decision-making in individuals and groups of cockroaches’.  Entomological


Society of America annual meeting, Knoxville, Tennessee.

Shaffer, Z., Dreyer, S., Pratt, S., Fewell, J.  October 2012.  Poster:  ‘Optimum foundress


number in the pleometrotic ant, Pogonomyrmex californicus’. International Union 


for the study of Social Insects North American chapter meeting.  Greensboro,


North Carolina.  

Ebie, J., Shaffer, Z., and Pratt, S.  October 2012.  Poster:  ‘To recruit or not to recruit:


When do Temnothorax recruit to natural prey?’ International Union for the study 


of Social Insects North American chapter meeting.  Greensboro, North Carolina.

Shaffer, Z. and Pratt, S.  August, 2012.  Talk: ‘Social foraging in the ant, Temnothorax 


rugatulus’.  International Behavioral Ecology Congress.  Lund, Sweden.

Shaffer, Z.  August, 2012.  Talk: ‘Temnothorax rugatulus: collective decision-making 


during foraging’.  Seminaire: Universite libre de Bruxelles.  Brussels, Belgium.

Shaffer, Z. and Pratt, S.  June, 2012.  Talk: ‘Individual and social foraging in the ant 


Temnothorax rugatulus’.  Animal Behavior Society annual meeting.  


Albuquerque, New Mexico.

Schaper, G*., Shaffer, Z., and Pratt, S.  June, 2012.  Poster: ‘Elite ants and the 


regulation of house-hunting and foraging in the rock cavity ant, Temnothorax 


rugatulus’.  Animal Behavior Society annual meeting.
Shaffer, Z., Sasaki, T., and Pratt, S.  November, 2011.  Talk: ‘Bees in a box: social 


Foraging of the ant Temnothorax rugatulus’.  Entomological Society of America 


Annual meeting.  Reno, Nevada.

Shaffer, Z., Sasaki, T., and Pratt, S.  July 2011.  Talk: ‘Bees in a box: social foraging of 


The ant Temnothorax rugatulus’. Animal Behavior Society annual meeting.


Bloomington, Indiana.
Shaffer, Z., Sasaki, T., and Pratt, S.  January, 2011.  Poster: ‘The social networks of 


House-hunting ants’.  Society for Comparative and Integrative Biology annual 


Meeting.  Salt Lake City, Utah.

Shaffer, Z. and Pratt, S.  December 2010.  Talk: ‘Temnothorax rugatulus: advantages in 


group size and environmental variance reduction’.  Entomological Society of


America annual meeting.  San Diego, California.  

Shaffer, Z., Sasaki, T., Pratt, S., Penick, C., Bayuk, M., and Leibig, J.  November 2010.  



Talk: ‘Ponerine Putsch: an agent-based model of dominace hierarchy formation in 


The ant Harpegnathos saltator’.  Computational Social Science Society annual


Meeting.  Tempe, Arizona.  

Shaffer, Z., Sasaki., and Pratt, S.  August 2010.  Talk and poster:  ‘The social networks 

of house-hunting ants’.  International Union for the Study of Social Insects, 


international meeting.  Copenhagen, Denmark.

Shaffer, Z., Sasaki, T., Anderies, M., Janssen, M., Fewell, J., and Pratt, S.  February 


2010.  Poster: ‘The Foundress dilemma’.  Biomimicry conference, Arizona State 


University, Tempe, AZ.

Shaffer, Z., Sasaki, T., Anderies, M., Janssen, M., Fewell, J., and Pratt, S.  February 

2010. Poster: ‘The Foundress dilemma’.  North American Association for 

Computational Social and Organization Sciences annual meeting.  Tempe, Arizona.

Shaffer, Z. and Pratt, S.  October 2008.  Talk: ‘Invadeability and maintenance of 


Foundress strategy in P. californicus’.  International Union for the study of Social 


Insects North American chapter meeting.  San Juan, Puerto Rico. 

Shaffer, Z. and Pratt, S.  February 2008.  Talk: ‘The multiple queen phenomenon’.  


GELS conference, Arizona State University, Tempe, Arizona.
Journal Peer Reviewer

Proceedings of the Royal Society B, Scientific Reports, Current Zoology, Journal 
of Insect Behavior, PLOS ONE, IEEE Transactions on Computational Social 


Systems 
