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Why should a teacher go on a science expedition?

As a child, my interest in the sciences grew from a sense of discovery that I experienced while 
exploring the outdoors. I relished the chance to hunt for fossils or collect insects and reptiles. I 
was enthralled viewing wildlife and identifying birds.  This thrill of adventure and discovery no 
doubt guided my career choice and that of many of my colleagues. As science teachers, we 
share a passion for helping our students understand and appreciate the universe around us. 
This is big task as the universe is a big place with a lot going on.

Though we all specialize in specific areas, one thing we all have in common is to help our 
students adopt a scientific mindset to guide their inquiring minds.  This scientific way of thinking 
can be a helpful method for understanding our world and for making decisions in life.  As 
science educators, we were all trained at some point in the methods of science within our 
discipline. As teachers, however, we are not regularly involved in the practice of actual science 
research. New developments, methods, and interpretations constantly come about. These 
changes can be hard to keep abreast of while teaching full time. Professional development 
becomes crucial to keeping pace with scientific advancement. Unfortunately, there are few 
opportunities for teachers to get scientific training short of going back to school. 

Participation in authentic research can be a great way to stay current in the practice of 
science and to be a part of the new discoveries. It is also a great way to serve as a role model 
for students by showing that their teacher is intimately involved in the practice of science. This 
helps the classroom teacher’s authenticity by giving actual research experience. This personal 
experience builds teacher confidence and expertise in the content. It also reminds us why we 
chose science careers in the first place.

I have found the Polartrec experience to be inspirational. It has rekindled my passion for 
sharing the mysteries of nature with my students. It has helped me to remember why I chose 
a teaching career and why our work is important to building a scientifically literate society.  I 
believe science expeditions provide invaluable benefits to teachers and highly encourage all 
to make an effort to get involved in research opportunities. 

How do I plan to link this experience back to my classroom? 

Before departing on my PolarTREC expedition I involved my classes by sharing some of the 
research so that students would have some familiarity with the project and polar science in 
general.  My students visited the PolarTREC website and read some of the journals of past 
participants. This seemed to smooth the transition into their following my journals while I was in 
the field. Though my trip was during the final week of school, I had good student interactions 
during that time. Though my students were not involved with PolarTREC over the summer, my 
journaling continued. Upon return to school in the fall, I had students  review the archived 
blogs. This provided a good background for the classroom activities to come. 

In my Biology 2 class, I am developing a unit on animal behavior and physiology. As part of 
this, we examine how animals adapt to extreme environments. The adaptations we discuss 
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include behavioral, morphological 
and physiological adaptations.  This 
unit provides a great framework for 
my arctic ground squirrel studies, as 
well as my experience with adelie 
penguins in Antarctica. Some of 
the specifics include a discussion 
of hibernation with comparison to 
local hibernating animals such as 
black bears. In our area, bears are 
regularly seen in town and near 
the school. In the fall, they are 
very active as they try to store calories for winter hibernation. I use a graph from my Principal 
Investigator Cory Williams,  that the class interprets to contrast the extreme nature of the ground 
squirrel’s hibernation pattern with that of the bear.
                                  
In this unit we also investigate circadian rhythms. What are they? What are some examples in 
humans or other animals? We discuss the relationship between circadian rhythms and human 
conditions such as jet lag, seasonal affective disorder and depression. This helps to inform 
students of the relevance of our squirrel research to humans.  

Though the Arctic Ground Squirrel studies may have some 
relevance to human physiology and behavior, I also like 
to emphasize the role of pure science. We do not have to 
know that research will be relevant to humans for it to be 
worthwhile. Many important technological developments 
have come out of pure research that at the time may have 
seemed frivolous.  In science, it may be enough to just be 
curious, ask good questions, and try to find answers.
      

As a part of the unit on animal systems, I am also developing lab activities and assessment 
items such as data based test questions. These assessment items use some of the graphs that 
have come from the squirrel project, and involve higher order thinking skills (Bloom’s Taxonomy) 
at the analysis and synthesis level.

For the lab activities, I have students working with different insect species to answer questions 
about behavior using inquiry methods where students design the experiment, collect the 
data, and draw their own conclusions. In one lab, we used isopods (pill bugs) to determine 
environmental preferences. This gave me the idea to try to use crickets to study circadian 
rhythms. I am testing a lab to phase shift the crickets in a similar manner to how Team Squirrel 
“phase shifted” arctic ground squirrels at Toolik Field Station.

Anther outcome of my PolarTREC experience has been to incorporate the study of phenology 
(the seasonal timing of local ecological events) with all of my science classes. At Toolik, 
Alaska, phenology was a large part of most of the research taking place. It was important 

The graph highlights the long duration of hibernation (Oct. to mid 
April), and the extreme depth of body cooling (-2.9C) seen in the 
squirrels. In comparison, the bears hibernation is minimal.  This leads 
into discussions of metabolism and phenology (seasonal timing). 
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for the squirrel studies, but also for the bird research, botany, hydrology, and carbon cycling 
research. At home, we are monitoring animal migration, plant budburst and flowering, 
acorn and berry productivity (important bear foods), stream flow, snowpack and dust 
on snow events, and water chemistry. Data from our observations is compiled on Google 
Docs and is available online at: https://docs.google.com/a/aspenk12.net/spreadsheet/
ccc?key=0Au53MhEE53k1dDNXbTlTRHRoN3BEZEtwU2Z6MUdiY0E#gid=0
I am in the process of making a display to put in the school hallway to share monthly observations 
with the public, and encourage students, and the public to participate.

In order to better share my journals 
and photos, I am compiling them 
in the form of a printed hardback 
album through Shutterfly. I hope 
that this will allow students, 
colleagues, and administrators to 
easily get a sense of the Polartrec 
experience, and read any entries 
that look interesting. 

List 3-5 things you expected to learn during my experience - did I learn them why or why not?

1. How to capture, handle and care for captive ground squirrels. 
Yes, this is how I spent the majority of my field experience time. For the first week, we 
spent full days outside setting traps with carrots and then walking the trap line to bring 
in the animals. Initially we only needed to catch males that were then taken into the 
lab for surgical implantation of i-button temperature loggers. In the lab, I learned how 
to measure, record, pit tag, and anaesthetize the squirrels. The whole process was 
fascinating and rewarding. I felt a valued part of the team while assisting. I also learned 
how to care for the animals until they were ready to be released approximately 2 weeks 
later. I was continually impressed by the professionalism of the team and the care given 
to the squirrels. 

 
 

2. Learn about the ecology and behavior of arctic wildlife. 
I had a fantastic opportunity to see arctic wildlife and talk with expert researchers about 
the animals, ecology and their work. While in the field, I often had time to look for, observe 

Downloading light collar data from an anaesthetized squirrel.
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and photograph wildlife. I had the chance to interact with two groups of documentary 
film makers which inspired some of my own film making. Searching for and photographing 
wildlife during  our  occasional down time made the work exciting. We never knew what 
we might encounter and it made me relish each moment outside. It also allowed me 
build in topics beyond squirrels into my journals and presentations.  

3. Experimental design in 
animal physiology (i.e. 
what sorts of research 
can be done with cutting 
edge electronics and high 
tech apps.) 
This project involved a 
number of related, but 
unique experiments. 
The primary experiment 
involved the capture of 
several male squirrels that 
were implanted with the data logging i-buttons, and then kept in captivity while their 
circadian rhythms were “phase-shifted” by changing the lighting, and feeding in their 
environmentally controlled chambers. This was an interesting experiment, but we were 
challenged by the surprising difficulty we had in capturing enough individual males to 
have a reasonable sample size. The reality of conditions in the field conspired against the 
planned experimental design. 
 
These squirrels were outfitted  with collars that included a light exposure logger, and a 
radio transmitter. The Light logger recorded the time the squirrels spent outside of the 
burrow, and the transmitter allowed us to re-locate the individual for recovery of the 
data.  I had the opportunity to build the collars by epoxying the components in place, 
and then attaching the collars to the squirrel. Unfortunately I was not present when they 
were recaptured using radio telemetry, but I have done this in the past. 
 
Over many years, Team Squirrel has conducted a large number of experiments at Toolik. 
It was informative to see the system that has been developed for trapping, and keeping 
track of the individual animals. To do this, a unique system of colored wire ear tags is 
used.  There is an extensive database recording information on all animals that have 
been previously captured and used as experimental subjects. Using the color coding and 
numbering of the ear tags, we could easily find out the past history of individual squirrels. 
This long term record gives great insight to present and future squirrel research.

List 3-5 concepts I’d like to teach better or differently.  How does this impact your students?

1. Improve Biology 2 course curriculum by adding Animal Systems and behavior unit 
including labs relating to circadian rhythms. This unit also incorporates my Polar trec 
journals and photography in to the Powerpoint presentations.  

Left: Researcher with robotic device to capture permafrost carbon 
emissions. Right: Team Bird radiotracking songbirds.
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2. Use squirrel research data and graphs to build data based 
assessment items. 

3. Create opportunities for students to design their own 
experiments in animal behavior and physiology. This will 
improve the instruction of science inquiry skills. 

4. Share and encourage enthusiasm and appreciation of wildlife, and build observation 
skills in field. I hope to do this by creating regular opportunities with field experiences, 
photography, discussion, and inquiry based labs. I have also purchased a motion sensing, 
infrared trail cam to document local wildlife near the school. We have some good bear 
photos, and hope to capture migrating elk, and deer as they move to lower elevations.  
We hope to document predators such as coyotes, fox and cougar.  It is my hope that this 
sort of real-time monitoring will stimulate interest on the part of students.

Activities that you will pursue that the public should know about?  

I have a number of citizen science projects on-going  at Aspen High. Each provides an 
opportunity for students to be directly involved in authentic science research.  PolarTREC has 
helped me to experience the thrill of discovery as well as the sometimes difficult realities of 
science research.  I hope to use any opportunity in our local area to let students have a similar 
experience.  Currently we monitor water quality and macro-invertebrates in the Roaring Fork 
River as a part of the Colorado  Riverwatch program. This program maintains a long-term 
database used for statewide water quality hearings.  We also have a weather and ground 
level ozone meter as a part of the GO3 global ozone monitoring project. This data is available 
on line through Google Earth. This is a new project that I am currently incorporating into the 
Chemistry curriculum.

In addition, I hope to grow the Roaring Fork Phenology database, and involve other classrooms 
and grade levels, as well as the public in better understanding the seasonal changes in our 
local ecology.

One of the strengths, and a unique program for a public school is our Experiential Education 

Bear captured at Aspen High school with trail cam and a loon on Toolik Lake.
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program. This program includes a weeklong opportunity for students to travel and learn outside 
the confines of the  classroom.  One of my skills is in outdoor education, so my courses typically 
involve hiking, camping, as well as more technical skills such as mountaineering, rock climbing, 
or canyoneering.  I have successfully incorporated my PolarTREC experience into the past two 
Experiential Education courses that I have led. In both courses, students learned first-hand about 
tundra and desert ecology, as well as animal adaptations to extreme  environments.  I plan to 
continue to incorporate my PolarTREC experiences with the experiential education program.  
This coming year I plan to 
have students participate in 
a group blog that includes 
student photography, art and 
journal reflections to share with 
parents and the public.  This 
sort of blog is modeled after 
PolarTREC. The idea is to reflect 
on wilderness experiences and 
local ecology, while sharing 
these experiences with others.
  
Other ideas on how I’ll share this experience with the public and my peers.

• I have scheduled a presentation and ongoing consultation with colleagues at my school 
district. This will encourage our district’s teachers to seek out research experiences and 
better incorporate authentic science into their lessons.

• In January I will present slides and discussion at the Aspen Center for Environmental Studies 
at their Naturalist Night winter series.

• I also hope to present later this winter to the Audubon Society/Wilderness workshop public 
speaker series in the nearby community of Carbondale, Colorado.

• I will attempt to get some press coverage before the presentations in the local papers. 
I have not been successful with the local news press thus far, despite sending out press 
releases before and after the trip to several local papers.  We have a pretty tough market 
here in Aspen, with all the high level events and presentations that regularly take place.

• Do a follow up interview and article in the school newspaper, which is distributed to the 
entire community.

Experiential Education  and Riverwatch student collecting invertebrates


