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Integrated Biological Science Courses Organized Around Research Experiences: PROJECT IBS-
CORE at The University of Montana 

Project Narrative Section A_1a.  Student Research and Broadening Access to Science 
 
Student Research: The goal of the “student research” component of our program is to make research 
central to the training of undergraduates in biology at UM by offering new opportunities for independent 
research, curriculum innovations, greater interaction amongst students and faculty.  Our efforts in this 
area have been underway since November 1998.  
 
1.  Creating a Formal Research Infrastructure for Undergraduate Research – While many students have 
participated in independent study projects over the years, the majority of biology students at the 
University of Montana (UM) have graduated without any substantive independent research experience.  
To develop a sustainable  program for undergraduate research, faculty in the Division of Biological 
Sciences (DBS) and across campus have worked on several initiatives. 
 a.  Council for Undergraduate Research – With coordination from the office of the Vice President 
for Research at UM, faculty in the DBS have worked to create a university committee to coordinate 
opportunities for undergraduate research.  This new committee will work with the Vice President and his 
staff, as well as the Honors College, to promote research/creative experiences for all interested 
undergraduates at UM.  
 b.  Undergraduate Research Infrastructure in the Division of Biological Sciences – In November, 
a team from UM attended a Project Kaleidoscope Workshop at the University of Arizona in Tucson on 
“Building and Sustaining the Research-Rich Environment”.  Carol Brewer (Project IBS-CORE Director), 
Donald Christian (Associate Dean of DBS), and Willard Grannath (Graduate Program Convener in 
Microbiology/ Biochemistry) attended from DBS, and Fletcher Brown (Assistant Professor of Science 
Education) represented the School of Education.  Our goals were to learn about the status of 
undergraduate research from the experiences on other campuses, and to bring back ideas for our own 
developing programs.  From the conference, we returned with ideas related to integrating authentic 
research experiences into our new core curriculum, as well as models for formalizing options for senior 
theses in our program. 
 c.  Senior Thesis Option – During the Spring semester, faculty on the DBS curriculum committee 
reevaluated the way students receive credit hours for participating in research activities.  As a result of 
these meetings, a new credit structure for undergraduate research was developed, and we formalized a 
“Senior Thesis” option in DBS.  
 
2.  IBS-CORE Undergraduate Research Fellowships in Biology – This program was piloted this year.  
During the spring semester, we had our first competition for undergraduate research fellowships. Through 
the IBS-CORE Program, students have a variety of new opportunities to be involved in research in labs 
on or off campus. Applications and informational flyers were distributed to students via Web Site 
Announcements, E-mail distribution through the Biology Undergraduate Advising Office,  Faculty, and 
advertisements placed in the UM student newspaper “The Kaiman”.  

To be eligible, students needed to have a GPA > 3.0, junior or senior standing, and a declared 
major in Biology, Microbiology, or Medical Technology.  Interested students submitted an application 
package (see appendix 1) consisting of the following materials:  college transcripts, a one page statement 
of career goals, a research proposal, two letter of recommendation, and a letter from the proposed 
research mentor (detailing how the proposed work fit into their research program, the specific mentoring 
they would provide, and a timeline for completion of the research and a final paper suitable for 
submission to a peer reviewed journal).  Prior to the due date, Brewer led a workshop for interested 
students on how to write a research proposal.  This session also served as a time for students to learn more 
about the opportunities for research on campus. 

Applications were reviewed by a faculty committee based on a scoring rubric (Table 1). Ten 
outstanding proposals were awarded Research Fellowships (Table 2).  Undergraduate research fellows 
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Table 1. Scoring Rubric for Undergraduate Research Fellowships in Biology: 

Please place the names of applicants in the columns to the right.  Score 
each category on scale of 0 (unacceptable) to 5 (outstanding) and 
summarize the total for each student. 

    

After reading proposal, what is your overall judgement of the feasibility of this project for 
being successfully completed? 

    

Proposal -      

     Introduction     
Clearly stated introduction to the research problem that is set in the context of 
current work in the field 

    

Clearly stated research question and reasonable hypothesis      

Describes the significance of the question/hypothesis      

Project objective(s) are stated and are reasonable for the allotted time frame     

     Methods and Materials     
A plan is presented for testing hypotheses – from general approach to specific 
details  

    

Specific methods/experimental procedures for testing hypotheses are included. 
Statements include exactly which categories of data are to be collected      

Statement of equipment and supplies that will be used     

References for studies where these methods/standard protocols have been 
developed are included 

    

Includes statements for what they expect to discover from each experiment     

Alternative strategies if chosen procedure fails or gives unexpected results 
included where appropriate 

    

Statistical procedures to analyze the data are described     

 Project timeline      

Dates and benchmarks for progress are identified and realistic     

Time period for receiving stipend is specified     

Deadline for submitting final report is stated     

     Project budget     
Includes a detailed list of anticipated supplies to be purchased and/or travel costs. 
Prices are included and total < $1,000 

    

Mentor Letter     

Describes how project will fit into their research     

Proposed research is truly an independent project     

Description of support (physical and personnel) indicates that students are set-up 
to be successful with their project 

    

Includes statement of expectations and dates for finishing data collection and final 
research paper. 

    

Other Materials     

Quality of Statement of Career Goals – Interest in Research     

Rating in Letters of Recommendation     

Professional presentation/appearance of proposal     

TOTAL POINTS     
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will conduct a variety of research topics. Each fellow has a research mentor (e.g. Professor in Biology 
Department, Researcher at government or private laboratory or institute) who will facilitate his/her 
research project. (Table 2).  These fellows are receiving a monthly stipend of $750 for each of three 
months, and a research budget up to $1,000.  The Research Fellows Program is being mentored by Dr. 
Delbert Kilgore, Professor and past Associate Dean of Biology, in cooperation with Project IBS-CORE 
staff.  During monthly summer meetings, fellows can network with each other and the IBS-CORE Project 
staff, and report on their research progress.   
 
Table 2.  1999 Project IBS-CORE Undergraduate Research Fellows 

Project IBS-CORE 1999 Undergraduate Research Fellows  

Sandra Beirne 
 
Hometown: Walla Walla, 
WA 
 
Project Title: Ecological 
Relevance and 
Mechanisms of Mammal 
Fecal Effects on Early 
Conifer Life Histories 
 
Research Mentor:  
Dr. Don Christian 

Project Description: The role of mycophagous 
rodents in forest ecology is more complex than 
originally thought. Fungal spores ingested by 
rodents through consumption of sporocarps are 
released in their feces, and along with readily 
minerizable nutrients, made available to plants. 
Work in this area had lead to the general view that 
rodent feces play a positive role in plant success. 
The bulk of research on this topic has focused on 
the application of rodent feces and mycorrhizal 
infection on established conifer seedlings. Our 
focus is on the effects of rodent feces on 
germination, growth, and early survivorship of 
conifers.  

 

Suzanne Cox 
 
Hometown: Missoula, MT 
 
Project Title: Using G.I.S. 
to Predict the Distribution 
of the Timberline Sparrow, 
Spizella breweri taverneri, 
in Montana 
 
Research Mentor:  
Dr. Erick Greene 

Project Description: The Timberline Sparrow 
(Spizella breweri taverneri) is a little known sub-
species of the Brewers Sparrow (Spizella 
breweri). In 1998 they were documented as 
breeding in Glacier National Park. This was the 
first recorded breeding activity in the lower 48. 
The birds nest at treeline in rough country, so it is 
probable that the small population has previously 
been overlooked. Since Timberline Sparrows 
have a strong preference for a particular type of 
habitat, and their apparent low numbers make 
them difficult to study, they offer an ideal 
opportunity to test the efficacy of G.I.S. in locating 
previously unrecorded populations. 
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Vanessa Groves 
 
Hometown: Helena, MT 
 
Project Title: Survey of 
Microflora of Bees Using 
DNA Based Methods 
 
Research Mentor:  
Dr. William Holben 

Project Description: The bee body is covered 
with electrostatically charged hairs, which pick up 
particles of pollen which are subsequently carried 
to the next flower, hence, pollination. It is likely 
that the electrostatic charge on the bee’s exterior 
also attracts a variety of microorganisms including 
bacteria, viruses and fungal spores. Bees may 
serve as a vector for distribution of bacterial or 
viral pathogens that occur naturally or are 
introduced into an environment. Identifying the 
indigenous bacterial microflora that bees 
encounter will provide information as to whether 
bees can be effective carriers and transporters of 
bacteria. By using this information, it may be 
possible in the future to detect and monitor the 
fate and transport of an indigenous or introduced 
bacterium in the environment.  

 
Maryann Hubbard 
 
Hometown: Missoula, MT 
 
Project Title: The Role of 
CD45 in 
Lipopolysaccharide – 
Induced Signal 
Transduction 
 
Research Mentor:  
Dr. George Card 

Project Description: Macrophages, large 
phagocytic cells which reside in a variety of 
tissues in the body, have been found to play a 
significant role in immune response. It is through 
regulation of the activities of macrophage cells 
that the immune system is kept in a healthy state 
of balanced responsiveness. Bacterial 
lipopolysaccharide (LPS), an amphiphilic 
component of Gram-negative cell walls, has been 
proven to be a key activator of macrophage cells, 
inducing both beneficial and pathological 
responses; yet the signal transduction pathway 
remains unclear. CD45 (Leukocyte Common 
Antigen) is a transmembrane protein tyrosine 
phosphatase (PTPase - it removes phosphate 
groups) found on macrophages. It may play a 
regulatory role in signal transduction in these 
cells. The work proposed for this project would 
gather data to support or refute involvement of 
CD45 in regulation of signal transduction in 
macrophages. 
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Levia Jones 
 
Project Title: The Role of 
Mysis relicta in 
Determining Zooplankton 
Distribution and 
Abundance 
 
Research Mentor:  
Dr. Jack Stanford 

Project Description: Beginning in the l950's, 
introduction of the opossum shrimp Mysis relicta was 
seen as an efficient mode of enhancing fisheries. 
However, Mysis is a voracious predator of zooplankton 
and Mysis introductions have dramatically reduced the 
populations of large zooplankton. Pelagic fish such as 
kokanee have generally declined after Mysis 
introductions due to competition for zooplankton. 
Mysis remains deep during the day, migrating upwards 
in the water column at night to feed on zooplankton. 
This diet vertical migration appears to be an extremely 
important adaptation to avoiding fish predation, as 
Mysis in the open water could be easily detected by 
fish under well lit conditions. My first research 
question will investigate the effects of turbidity on the 
vertical distribution of Mysis and the implications for 
zooplankton predation. My second research question 
addresses the effects of Mysis predation on 
zooplankton diet vertical migration. 

 
Todd Osmundson 
 
Hometown: Missoula, MT 
 
Project Title: Species 
Occurrence of White-
Spored, Saprophytic 
Mushroom Taxa in an 
Alpine Tundra Ecosystem 
 
Research Mentor:  
Dr. Cathy Cripps 

Project Description: The project attempts to bridge 
some of the gaps in our knowledge of species 
distribution of alpine fungi by undertaking a detailed 
study of several groups of fungi collected in alpine 
tundra ecosystems on the Beartooth Plateau in 
southeastern Montana, USA. The taxonomic groups 
studied, the genera Clitocybe, Collybia, Omphalina, 
(family Tricholomataceae, agaricales, basidiomycetes) 
and allied genera, consist of small, white-spored 
mushrooms which appear to function primarily as 
decomposers of dead organic matter and thus as 
important sources of organic nutrients for plant and 
animal species. The objectives of this study are 
threefold: To increase the primary knowledge of the 
mycota of this region of North America; to observe 
physical associations (substrate, light, moisture, etc.) as 
a means of making preliminary assessments of the 
growth parameters of various species; and to compare 
occurrence of alpine species in this geographical area 
with that determined for European alpine regions.  
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Bethany Poulin 
 
Hometown: Hollis, NH 
 
Project Title: Use of 
Microsatellites to estimate 
migration in Flathead River 
System Bull Trout  
 
Research Mentor:  
Dr. Paul Spruell 
 

Project Description: The bull trout, Salvelinus 
confluentus, is native to the northwest regions of 
Montana, Northern Idaho and reaching into 
Washington State. Present populations represent 
a fraction of original range once inhabited by 
native bull trout. Bull trout are born into tributary 
steams and migrate to larger lakes and rivers 
during adolescence, returning to their natal 
streams at maturity to breed. Conservation of bull 
trout is a major concern of local, state and federal 
agencies. Because much of their original habitat 
has been fragmented by the construction of dams, 
we lack data on the original ranges of given 
populations. Understanding of population genetics 
within and between sub-populations remains vital 
to understanding past and present migratory 
habits of local bull trout populations. Such 
understanding is essential to maintaining genetic 
diversity and accurate assessment of habitat 
requirements. Using DNA analysis we will be able 
to estimate relationships amongst populations in 
the Flathead and compare them to the results of 
allozymes and mtDNA of bull trout from the Clark 
Fork River System. 

 
Davin Ringen 
 
Hometown: Yuba City, 
CA 
 
Project Title: The Role of 
Moss in Primary 
Succession of Metal-
Contaminated Soils 
 
Research Mentor:  
Dr. Cathy Zabinski 

Project Description: Metal-contaminated tailings, 
that are the product of the mining industry, are 
substrates which can undergo primary 
succession. The low nutrient content and the high 
metal content of the tailings substrates makes it a 
very challenging environment for plant 
establishment. Western Montana has many 
abandoned mine lands that require remediation to 
keep metals from leaching into adjacent 
undisturbed areas. Abandoned mines include old 
mine works built in the early part of this century, 
adits where the tailings were pulled from, and 
tailings ponds which represent the refuse of the 
sedimentation or other process used to extract 
metals from the substrate. My research focuses 
on mechanisms by which plants get established 
on these tailings ponds, and the role of moss in 
facilitating the establishment of grass. 
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Robert Scalise 
 
Hometown: Springfield, 
VA 
 
Project Title: Acclimation 
and Deacclimation in 
Japanese Quail 
 
Research Mentor:  
Dr. Delbert Kilgore 

Project Description: Studies have shown exposure to 
elevated CO2 during development can alter the 
ventilatory response of adults in non-burrowing species 
(e.g., rats, zebra finches, and Japanese quail). Results 
of these experiments suggest exposure to moderate 
CO2 during development alters the adult ventilatory 
response to CO2 in a way that is fundamentally 
different than acclimation. In other words, they suggest 
the effects of chronic CO2 exposure are age dependent, 
permanent during development but transitory in adults. 
This assertion rests completely on the assumption that 
acclimation deteriorates rapidly. However, this 
assumption is based on limited data in mammals, and 
its application to birds may not be valid. It is therefore 
desirable to test this assumption by determining the rate 
of deacclimation to CO2 in a bird such as the Japanese 
quail. When exposed to moderate CO2 during 
development, Japanese quail exhibit a blunted 
ventilatory response that lasts at least 50 days. What 
happens when they are exposed as adults? 

 

 
Morgan Valliant 
 
Hometown:  
Bloomington, IN 
 
Project Title : Integrated 
Approach to Leafy Spurge 
Control  
 
Research  Mentor:  
Marilyn Marler 

Project Description: The introduction of several 
Eurasian weed species has contributed to the 
fragmentation of Missoula valley’s native Palouse 
prairie. Perhaps one of the most problematic of 
these weeds is the perennial forb leafy spurge 
(Euphorbia esula). The high viability and 
persistent root structure of this forb make its 
eradication difficult. Multiple studies have shown 
singular attempts to control leafy spurge 
populations are ineffective. To achieve long-term 
control of leafy spurge, the shoots from perennial 
rootstocks and the soil seed bank must be 
drastically reduced. While research has shown 
that leafy spurge can be effectively controlled with 
high rates of herbicide application, these 
treatments must be repeated over several years. 
Many agree that a successful management plan 
for leafy spurge must attack the plant with 
treatments from all sides and take advantage of 
the plant’s biology. I propose to study the effects 
multiple control methods on populations of leafy 
spurge. My goals are to find a reliable 
combination for control of leafy spurge and 
restoration of native plants.  
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3.  Clearinghouse for Research Opportunities – Through our web site (http://ibscore.dbs.umt.edu), we 
have developed a bulletin board announcing research opportunities for undergraduate students, both at the 
University of Montana, and around the country.  Soon, students will be able to post information about the 
type of research that interests them, and faculty can post opportunities available in their laboratories.   
 
4.  Fostering the Development of an Interactive Network of Life Science Scholars – Preparing and 
presenting research results to a broad community of science scholars is an important aspect of being a life 
scientist.  Two major efforts are underway to foster communication of research results from 
undergraduate research projects. 
 a.  UM Biosciences Undergraduate Research Symposium – On April 29, 1999, Project IBS-
CORE co-sponsored, with the Montana EPSCoR research program (directed by Dr. Walter Hill, 
Professor, DBS),  a research symposium featuring undergraduate research.  Thirty-six undergraduate 
researchers presented the results of their work in talks and posters (see http://ibscore.dbs.umt.edu).  Ten 
students were honored for the outstanding quality of their research and presentations (Table 3).  This 
highly successful event drew attention to Project IBS-CORE and student research, and promoted 
interaction amongst the diverse array of research teams and laboratories in DBS. 
 b.  Planning for the National Conference on Undergraduate Research – Brewer began working 
with the UM planning committee in April 1999 to organize this upcoming national conference on 
undergraduate research in April 2000 at UM.  Project IBS-CORE staff  have accepted the task of 
organizing life science sessions, and developing special sessions to feature the research of students from 
other HHMI-funded programs. 
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Table 3.  Outstanding Papers Presented at the 1999 Undergraduate Research Symposium 
University of Montana Biosciences Undergraduate Research Symposium; April 29, 1999 

Student Presentation Award Winners  
Deborah Stout 
 
Title:  
Cavitation and Xylem 
Vulnerability in Pinus 
ponderosa and Pseudotsuga 
menziesii Along a Soil 
Moisture Gradient 
 
Award: Best paper 
 
Faculty Advisor: 
Dr. Anna Sala 
 

 
 

Abstract: Ponderosa pine (Pinus ponderosa) and Douglas 
fir (Pseudotsuga menziesii) are cominant species at low to 
mid elevations in the Rocky Mountains in Montana, and 
often co-occur in mesic to dry sites. Of the two species, 
ponderosa pine extends into drier sites than Douglas-fir. 
However, research has shown that shoots of ponderosa 
pine are more vulnerable to water-stress induced cavitation 
than those of Douglas-fir. To determine the consequences 
of increased xylem vulnerability on ponderosa pine, we 
tested whether they experience higher rates of cavitation in 
the field than Douglas-fir, and examined morphological and 
physiological adjustments in ponderosa pines that may 
offset increased xylem vulnerability. We also tested whether 
roots of ponderosa pine are more vulnerable to water-stress 
induced cavitation than roots of Douglas-fir, and measured 
plasticity in root and shoot xylem vulnerability along a soil 
moisture gradient. Ponderosa pine roots and shoots 
exhibited greater vulnerability to cavitation than those of 
Douglas-fir, and both species exhibited greater plasticity in 
root vulnerability along a soil moisture gradient relative to 
shoots. Specific sapwood native conductivity in shoots 
decreased similarly in both species throughout the summer 
suggesting that ponderosa pines did not experience higher 
rates of water-stress induced cavitation than Douglas-firs. 
Our results suggest that increased vulnerability to water-
stress induced cavitation in ponderosa pine is offset by: 1) 
tighter stomatal control of water loss, indicated by greater 
reductions of stomatal conductance and transpiration rates 
throughout the summer (p=0.0001), 2) greater sapwood 
water storage early in the season and greater use of stored 
water throughout the season at the drier site (p=0.0001), 
and 3) decreased leaf area to sapwood ratio.  
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Sandra Beirne 
 
Title: Effects of Mammal 
Feces on Germination, 
Growth and Early Survival of 
Douglas Fir Seeds and 
Seedlings 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. Donald 
Christian 
 

 

Abstract: Rodents enhance plant-mycorrhizal symbioses 
by excavating and consuming fungal sporocarps and 
dispersing spores in feces, thus inoculating soils with fungi. 
Rodent (vole) feces also contain significant pools of readily 
minerizable nutrients required by plants. Few studies have 
examined relationships between feces and plants early in 
the plant life cycle. We hypothesized that sites of fecal 
deposition may be ideal for establishment and early growth 
of plants, with greater availability of fungal spores and key 
nutrients enhancing survival and growth rates. We 
measured seed germination and seedling survival and 
growth in Douglas fir seeds placed in tubes, with or without 
treatment with feces of Clethrionomys gapperri, Tamias 
ruficaudus, and Odocoileus virginianus. In contrast to our 
hypothesis, germination frequency was reduced significantly 
in animal fecal-treatment groups compared to controls; 
post-germination survival was significantly reduced in vole-
treated seedlings. After 5 months, size of fecal-treated 
seedlings did not differ from controls. Germination rate of 
seeds placed on wet filter paper in petri dishes also was 
significantly reduced in fecal treatment groups, and 
developing plants treated with vole and chipmunk feces had 
shorter radicles compared to controls. Fungicide reversed 
negative effects of fecal treatment on radicle length and on 
germination success. These results suggest that any role of 
rodent feces in forest system ecosystem processes and life 
history success of forest plants may be more complex than 
previously thought. Positive effects of enhanced mycorrhizal 
infection later in the life cycle may be offset by negative, 
seemingly fungal-mediated, effects at seed and early-
seeding stages.  
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Regan Berkley 
 
Title: Genetic Analysis of 
Rainbow and Cutthroat Trout 
in Washington’s Yakima 
River Drainage 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. Paul 
Spruell 
 

 

I used Paired Interspersed Nuclear Elements (PINEs) to 
assess the extent of hybridization between rainbow trout 
(Oncorhynchus mykiss) and westslope cutthroat trout 
(Oncorhynchus clarki lewisi) from eleven sample sites along 
the east slope of the Cascade Range in Washington. 
Furthermore, I used different markers amplified by the same 
primer pairs to differentiate between coastal (O. c. clarki), 
Yellowstone (O. c. bouveri), and westslope cutthroat trout 
and between coastal (O. m. irideus) and inland (O. m. 
gairdneri) rainbow trout. In general, the occurrence of 
hybrids in each stream is low: no hybridization is evident in 
four of the streams. I n addition, all the markers present in 
each of the different populations indicate that the fish in 
those streams are westslope cutthroat trout. Samples from 
Cooke Creek and Icicle Creek exhibit no cutthroat trout 
diagnostic markers. They do, however, exhibit all of the 
markers diagnostic for rainbow trout, and thus are probably 
pure rainbow trout.  
 

 
William Bowen 
 
Title: Probing the Structural 
Environment of the 3’ 
Terminus of 16s Ribosomal 
RNA within the 30s Subunit 
of the Escherichia coli 
 
Award: Honorable Mention 
 
Faculty Advisor:  
Dr. Walter Hill 
 

 
 

Abstract: The goal of this project is to probe the tertiary 
structural relationships of the 16s ribosomal RNA within the 
30s ribosome subunit. Phenanthroline cleavage is used to 
elucidate the proximity of other regions of the 16s ribosomal 
RNA to the 3’ terminus of the molecule by tethering 
phenanthroline to a phosphorothioate nucleotide derivative 
ligated to the 3’ terminus of the 16s ribosomal RNA. One 
subjected to cleavage conditions, the 16s ribosomal RNA 
fragments are analyzed by primer extension gel sequencing 
to determine the proximity of other 16s ribosomal RNA 
regions to the 3’ terminus. Once this technique is 
standardized, it can be used to provide tertiary structural 
information for the 3’ terminus in relation to the rest of the 
30s subunit both in a translationally active and in a non-
translationally active state. As a result, changes in the 
tertiary structure of the 16s ribosomal RNA proximal to the 
3’ terminus during ribosome activation can be determined. 
To date, the research started in January 1999 has yielded 
encouraging results for the ligation of the phosporothioate 
nucleotide derivative on the 3’ terminus of the 16s 
ribosomal RNA. Further study this summer will include 
attempts to ligate the phosporothioate nucleotide derivative 
on the 3’ terminus of 30 s ribosomal subunits at different 
stages of activation, and to follow the changing structural 
relationships involved in initiation of translation within the 
Escherichia coli ribosome.  
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Kendal Galbraith  
 
Title:  
Evidence of Type II 
Topoisomerase Action on 
Linear DNA of Borrelia 
burgdorferi 
 
Faculty Advisor: 
Dr. Scott Samuels 
 

 

Abstract: The spirochete Borrelia burgdorferi, the causative 
agent of Lyme disease, has an unusual genome that 
consists of linear DNA in addition to the more typical circular 
DNA molecules. Circular molecules of DNA are 
topologically constrained and require enzymes to relieve the 
tension caused by the opening of the helix during replication 
and transcription. Linear molecules are not inherently 
constrained, but may be bound by proteins or attached to 
the cell membrane. If this is the case, linear DNA molecules 
may need the same enzymes, the type II topoisomerases, 
to relieve torsional stress. Fluoroquinolones, such as 
ciprofloxacin, target type II topoisomerases {in vivo}, 
allowing us to map the sites where the enzyme reacts with 
the DNA. Sites were found in the smallest linear plasmid of 
Borrelia burgdorferi, as well as in a control circular plasmid. 
Dissecting the role of topoisomerases is critical to elucidate 
the mechanism of linear DNA replication in bacteria.  

 
Tom Giermakowski 
 
Title: Microhabitat 
Separation between the 
Bullfrog (Rana catesbeiana) 
and the Columbia Spotted 
Frog (Rana luteiventris) in 
Western Montana 
 
 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. Andrew 
Sheldon 
 

 

Abstract: The bullfrog (Rana catesbeiana) has been 
introduced throughout the West and implicated in declines 
of many native frogs. Various habitat variables, including 
structural arrangement, were measured for metamorphosed 
R. catesbeiana and the native R. luteiventris in the Bitterroot 
and Flathead Valleys of western Montana. Two-way tables 
and discriminant function analyzes revealed that there is 
some separation between the microhabitats. R. luteiventris 
was positively associated with water bodies that had a lower 
probability of being connected to others, were shallow, and 
had more dense and emergent vegetation. The converse 
was true for R. catesbeiana. Niche overlap, based on this 
discriminant function, was greater when populations of R. 
luteiventris in syntopy with R. catesbeiana were excluded. 
These separations in microhabitat and niche overlap 
difference might support the hypothesis that R. catesbeiana 
is competitively superior to the native R. luteiventris and is 
replacing it. An experimental removal of the R. catesbeiana 
could provide additional insight into this relationship.  
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Kevin Kolendich 
 
Title: The Effect of the Rec A 
Protein on Mutations 
Resulting from the Stringent 
Response  
 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. 
Barbara Wright 
 

 

Abstract: Our laboratory is investigating the effect of 
amino-acid starvation on depression and mutations in 
specific amino-acid biosynthetic operons. Limiting bacterial 
growth by starving the microbes for a particular amino-acid 
results in the derepression and transcription of the operon 
responsible for the limiting amino-acid's synthesis. The 
increased rate of transciption in the derepressed operon 
results in higher mutation rates within this operon, because 
the single stranded DNA exposed during transcription is 100 
times more vulnerable to mutagenesis than DNA in the 
double stranded state. It is of significance to note that the 
correlation between transciption and mutation is not 
genome wide. The increase in mutagenesis is only 
observed in the genes which were derepressed in order to 
deal with the amino-acid starvation. This observation is of 
evolutionary significance as it would target genes which are 
derepressed to alleviate an imposed stress for increased 
levels of mutation. Due to their increased rate of mutation 
these genes should ultimately allow the organism to evolve 
at a higher rate than microbes with mutations in other areas 
of the genome. In this investigation we are attempting to 
determine the mechanism by which operon specific 
mutations occur. Specifically, we are investigating whether 
Rec a protein, which is essential for homologous 
recombination, is necessary for operon specific 
mutagenesis.  
 

Paul Lukacs 
 
Title: Survival in Orange-
crowned Warblers: Evidence 
for a Cost of Reproduction  
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. 
Thomas Martin 
 

 

Abstract: We tested the cost of reproduction by comparing 
survival of breeding versus non-breeding males and males 
versus females in Orange-crowned Warblers (Vermivora 
celata). Survival probability was estimated from six years of 
capture-recapture data for males and females on the 
Mogollon Rim, Arizona and for 16 years of capture-
recapture data on males in central California. Breeding 
males in California had a lower survival probability (0.49 
SE0.04) than non-breeding males (0.67 SE 0.07) in CA. 
Male survival (0.64 SE0.07) exceeded female survival (0.40 
SE0.07) in AZ. Capture probabilities varied over time 
ranging from 0.19 SE0.07 to 0.91 SE 0.08 in AZ. Both 
results are consistent with a cost of reproduction on survival 
probability or differences in probabilities of permanent 
emigration. Future studies with sample sizes large enough 
to incorporate models that estimate emigration could 
provide information on the movements of passerines and 
produce more accurate survival estimates.  
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Krysta Williams 
 
Title: Strategies for 
Separating Mutation 
Selection Conditions from 
Gene Control Conditions 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. George 
Card 
 

 

Abstract: Much work has been done on the subject of 
directed mutagenesis, however many of the experiments 
that have been conducted have a common flaw: the 
selection conditions directly influence the genes being 
monitored for mutations. If we can cause a stressful 
environment for a cell and watch for mutations influenced 
by, but not directly related to the stress, we will be well on 
our way to determining if mutations are in fact influenced by 
the environment, or if they are all, as we have suspected for 
years, random events separate from selection. The 
strategies being tested here involve coupling a gene to 
make beta-galactosidase with the promoter of another 
structural gene by inserting it into the middle of that gene, in 
this case either the gene to produce uracil or tryptophan. By 
starving the cells for either tryptophan or uracil, stressful 
conditions will be established, but the mutation being 
monitored will involve the production of beta-galactosidase. 
Because of the location of the beta-galactosidase gene, the 
selection conditions will effect the gene in question, but the 
nature of the selection conditions will not allow beta-
galactosidase production to affect the cell's chances for 
survival in the stressful environment.  
 

Zach Wilson  
 
Title: Genetic Analysis of 
Bull Trout from Lake Pend 
Oreille, Idaho 
 
Award: Honorable Mention 
 
Faculty Advisor: Dr. Paul 
Spruell 
 

 

Abstract: Bull trout, Salvelinus confluentus, in the Lake 
Pend Oreille system in Idaho were analyzed to find the 
genetic relationship among four different geographical 
populations and to test for the presence of a source-sink 
population system. Bull trout were sampled from three 
tributaries to Lake Pend Oreille, and one river upstream 
from the lake. Two techniques were used to analyze the 
genetic relationship among the populations. Bull trout 
mitochondrial DNA was analyzed by using restriction 
fragment length analysis of two regions of mtDNA amplified 
using polymerase chain reaction. I also analyzed allele 
frequencies at ten microsatellite loci. The microsatellites in 
nuclear DNA were amplified using PCR. The mtDNA 
analysis showed some genetic similarities between 
populations. However, the microsatellite analysis showed 
that all four populations were genetically different from each 
other. My results from this analysis should be more 
accurate because of a greater amount of data obtained 
compared to the mtDNA analysis. Microsatellites also show 
finer scale genetic differentiation because of a greater rate 
of mutation than that of mtDNA.  
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Mentoring Programs to Improve Recruitment and Retention:   
The goals of the “mentoring programs” component of Project IBS-CORE are to attract students 
traditionally underrepresented in science as well as more preservice biology teachers, and to increase 
retention rates for students interested in majoring in biology. Our efforts in this area have been underway 
since January 1999.  
1.  Creating an Infrastructure for Sustainable Mentoring Programs in DBS –Several program activities 
were undertaken to develop a sustainable program for mentoring in DBS.  These activities have been 
coordinated with larger efforts at UM.  In January, the President of the University created a new post at 
Associate Provost level to oversee efforts to improve student retention and success on campus.  Project 
IBS-CORE staff are working closely with Dr. Betsy Bach (Associate Provost) as we put our mentoring 
program for biology students in place. 

a.  Project IBS-CORE mentoring coordinator – Dr. Cathy Zabinski is coordinating project 
mentoring activities.  Currently she directs an innovative program for training Ph.D. students in 
Environmental Biology (funded by an NSF grant to DBS; PI’s are Zabinski, Brewer and Allendorf).  She 
also has mentored many undergraduate researchers in her lab.   

b.  Attendance at the “Diversity in Mentoring” conference – Carol Snetsinger, Project IBS-CORE 
curriculum coordinator, attended this mentoring conference from April 15 – 17, 1999, in Atlanta, GA.  
The conference was sponsored by the “International Mentoring Association”.    Before the conference, 
she attended a  workshop on “Designing and Developing a Mentoring Program in Higher Education”.  
We are using the experience gained at this conference to: identify the core elements of our mentoring 
efforts; plan for matching mentors with mentees; create a training program for peer mentors; articulate the 
roles of mentors and mentees; and plan for evaluation of the mentoring activities.   
 
2. Recruiting American Indian Students into Research in Biology – In January 1999, Brewer and Zabinski 
collaborated with faculty from Salish Kootinai College (SKC) on a grant to the National Science 
Foundation.  The goal of the grant, Project TRAIN (Training  American Indians in Environmental 
Biology), is to develop research opportunities for American Indian students from the Montana Tribal 
College System through a partnership between UM  and SKC.  We proposed to administer the grant 
through the Project IBS-CORE office and to coordinate activities of both Project TRAIN and IBS-CORE 
undergraduate researchers. As of mid-May, we have heard very favorable reviews and hope to be funded 
this summer. 
 
Project TRAIN objectives: 
? Increase the number of American Indian students entering graduate school and careers in 

environmental biology  by providing research experiences, career mentoring, and related coursework.  
? Formalize and sustain collaborative relationships between SKC and UM through our joint mission of 

providing educational and research experiences for interested students. 
? Increase the knowledge of UM faculty and students about minority issues. 
? Improve mentoring for all undergraduates at both institutions. 
? Dissemination throughout Indian country of information on the relevance of training in environmental 

biology. 
 
 
3.  New Student Retention Initiative – During the spring semester, we developed a plan for introducing 
new students to research opportunities in biology.  We will offer Biology 195, a 1 credit seminar called 
“Introduction to Research in Biology”.  This seminar will be led by Brewer and Zabinski.   We are 
working with the registrar and Biology Advising Office to actively recruit first generation college 
students and students traditionally underrepresented in science to participate in this seminar. 
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Appendix 1.  Application for Project IBS-CORE Undergraduate Research Fellowship 
 
 
 

Undergraduate Summer Research Fellowships in Biology  
Offered by the Division of Biological Sciences  

The University of Montana 
 
 
? The Division of Biological Sciences invites BIOLOGY MAJORS  interested in summer research 

experience in biology to apply for a Project IBS-CORE fellowship.  IBS-CORE research fellows will 
have the opportunity to conduct research in a laboratory at the University of Montana (or elsewhere as 
approved), and interact with a diverse group of undergraduate, graduate, post doctoral and faculty 
researchers on projects related to biology. 

 
? Participating students will conduct independent research studies that build aptitude in biological content 

knowledge, research process skills, and the ability to communicate effectively about science.  
 
? Please see the list of participating faculty mentors on the DBS web page at www.umt.edu/biology/. You 

also will find useful information on possible research projects on the Project IBS-CORE electronic bulletin 
board. 

 
Selected Project fellows will receive a stipend of $750 per month for up to three months, be eligible for 
independent study credits (BIOL495), and/or senior thesis credits (BIOL 499), and have the opportunity to 
attend and present the results of their research at regional and national science conferences.   A research 
budget of up to $1,000 will be available  for project fellows.  
 
ELIGIBILITY REQUIREMENTS: 
 
Applicants must be level of Juniors or Seniors at time of application; declared major  in Biology, Microbiology, or 
Medical Technology through the Division of Biological Sciences; GPA of at least 3.0. 
 
EXPECTATIONS OF SUCCESSFUL APPLICANTS: 
 
1. Write a final report in the form of a scientific paper to be published in the Project IBS-CORE Electronic 

Journal. 
 
2. Present results at the annual DBS research symposium and at the upcoming national conference on 

undergraduate research to be held at UM in the Spring of 2000. 
 
 
APPLICATION: 
 
The Application Cover Page is attached.  Additional forms are available at:  IBS-CORE Office in Botany 
Annex Room 102, Biology Office HS 104, or at the Biology Advising Office HS 107.  Applications MUST BE 
RECEIVED  by 5 p.m. April 1, 1999 at the IBS-Core Office in Botany Annex Room 102 or the Division of 
Biological Sciences office in HS 104.  Students will be notified by April 15, 1999.  
 
For Additional Information and Assistance:  Please contact the Project IBS-CORE office (406-243-6041) 
ibscore@biology.umt.edu  or Dr. Carol Brewer (Project Director) at cabrewer@selway.umt.edu. 
 
Page 1 
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APPLICATION COVER PAGE  
Undergraduate Summer Research Fellowships in Biology 

Offered by the Division of Biological Sciences 
The University of Montana 

 
 
Applicants must be Juniors or Seniors at time of application; declared major in Biology, Microbiology, or Medical  
Technology through the Division of Biological Sciences; GPA of at least 3.0. 
 
Please attach this form as a cover page  to your application. 

 
 
Name: ____________________________________________ Social Security #:________________________   
 
Mailing Address:___________________________________________________________________________ 
 
Telephone: _____________________________Year in School:____________________GPA:_____________ 
 
Proposed Mentor:______________________________ Major & Emphasis:_____________________________ 
 
PROJECT TITLE:__________________________________________________________________________ 
 
Number of Months of Support Requested (1,2, or 3):_________________ 
 
Total Supply Budget Requested ($1,000 or less):____________________ 
   
The following information must be submitted as part of your application : 
? This Cover Page 
? Most recent college transcript (may be unofficial) 
? Two letters of recommendation 
? One-page statement of career goals, relevant experience, and research interests in biology. 
? Three-page proposal for your research project (introduction to research problem including  

question, significance, and project objectives; methods and materials;  expected project outcomes; 
project 

 timeline for doing the proposed research and completion of project research paper; budget for necessary 
 supplies and/or travel to research sites). 

? Letter of support from a research mentor (e.g., Professor in Biology Department, Researcher at government  
or private laboratory or institute). This letter must provide details of how your work fits into their research  
program, address the type of mentoring you will receive to successfully implement your project, and the 
expected date for completing the research and final report. 

 
Application MUST BE RECEIVED  by 5 p.m. April 1, 1999 at the IBS-Core Office in Botany  
Annex Room 102 or the Biological Sciences Office HS 104.  Students will be notified by April 15, 1999. 
 
 
Page 2 
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Integrated Biological Science Courses Organized Around Research Experiences: PROJECT IBS-
CORE at The University of Montana 

Project Narrative Section A_1b.  Curriculum, Equipment, and Laboratory Development 
 
 
Curriculum Development Activities:  The goals of curriculum development activities have been to 
revise the existing biology curriculum so that it is linked from introductory through advanced courses to 
on-going research in DBS.  Research opportunities embedded in these core courses will build in a 
seamless process which integrates and consolidates new knowledge from the introductory courses to a 
capstone senior seminar and an independent research project.  Program activities in faculty development 
began in January 1999. No new faculty lines were added (we did not request HHMI funding for new 
lines). 
 
1. Curriculum Development Specialist -  In January 1999, we recruited Carol Snetsinger into the position 
of Curriculum Development Specialist.  Carol has a Master of Science Teaching in Biology from the 
University of Montana. The main responsibilities of her position are to: collaborate with faculty and 
project staff to organize project workshops and meetings; train the teaching staff in use of project 
equipment; develop innovative laboratory investigations for the Introductory Biology Sequence; develop 
teaching materials for dissemination; coordinate training of graduate teaching assistants assigned to 
Project IBS-CORE; and consult on the implementation of project assessment tools. 
 
2.  Planning for Pilot Offerings of New Core Biology Courses – Since March 1999, we have been actively 
planning for the new courses that will be piloted beginning in the 1999-2000 academic year.  Planning for 
three new core courses is underway. 

a.  Biology 101 – Introduction to Biology Lecture – in March we listed the option for special 
sections of this revised course to be piloted through the UM Honors College.  This course will be taught 
by a team of faculty who will plan during the summer of 1999.  Enrollment will be limited to 50 students. 
The course catalog description is the following:   

During the lecture, biological concepts will be taught from the perspective of research 
currently underway in DBS.   Thus instruction will emphasize and reflect significant advances 
occurring in the biological sciences.  Each week, one session will be in the form of a seminar 
where students will engage in one of any number of learning opportunities.  For example, 
guest presentations by other scientists doing research related to a particular topic could be 
featured.  Other activities might include discussions of scientific papers and essays, debates, 
exploration of world wide web data sets, or mini-workshops (e.g., how to write for a scientific 
audience, study skills, giving an oral presentation, peer review of classwork/research 
findings).  3 semester credits. 

 
b.  Biology 102 Laboratory - in March we listed the option for special sections of this revised 

companion course to Biology 101 to be piloted through the UM Honors College.  This course will be 
developed by a team of faculty during the summer of 1999.  Enrollment will be limited to two sections of 
25 students.  The course catalog description is the following:   

The companion laboratory will be research-centered.  Students will work in collaborative 
research teams to explore questions of their own creation which relate to the lecture topics.  
Individual members in a research team will have specific roles that will rotate during the 
semester. In the first week of an investigation, students will work through a guided inquiry to 
learn the use of particular laboratory equipment for exploring related questions (e.g., GIS 
program, electrophoresis, spectrophotometer).  During that first guided investigation, 
research teams also will develop a question to explore for two to three weeks.  At the end of 
a unit, teams will prepare the results of their work for presentation (all projects presented in 
lab; some presented in the weekly seminar). 1 semester credit.  
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c.  Biology 195 - Introduction to Research in Biology – This course will be open to all DBS 
students beginning in the fall 1999.  In this seminar, we will discuss how to be successful in a life science 
major, introduce students to research underway in DBS, explore opportunities for future independent 
student research projects, and read current literature that relates to topics in Biology 101 and 102.  This 
course will be offered for 1 semester credit. 
 
3.  Planning for Courses Supported Through Faculty Fellowships (for additional information see Project 
Narrative Section A_1c.) –  Five faculty in DBS received summer fellowships to plan for new courses or 
to revise existing courses.  The faculty and their courses are described in Table 1.  Enrollment data will be 
available after the courses have been offered for the first time. 
 
Table 1.  Faculty Teaching Fellowship Awardees for 1999. 

 

Dr. George Card, Professor of Biology 
 
Research Interests: 
Exposure of macrophages and other sensitive cells 
to various structural components of bacterial cells 
(and other agonists) results in cell activation and the 
release of biologically active products. Work in our 
laboratory is focused in two areas: one is the 
isolation and characterization of bacterial 
components which serve as macrophage agonists; 
the other is the characterization of the pathways and 
products of arachidonic acid that are produced by 
activated cells. 
 

Course Development: Cell and 
Molecular Biology Course and 
Laboratory – BIOL 221 & 222 (75 
students) 
 
The goal is to develop an effective 
strategy for covering the basic concepts 
of cell and molecular biology using 
discussion and problem-solving format. 
Laboratory sections will emphasize 
critical thinking in designing experiments 
and analyzing data.  
 

 

Dr. Kerry Foresman, Professor of Biology 
 
Research Interests:   
My primary research interests concern the ecology 
and reproductive biology of several mammalian 
groups, in particular the mustelids, soricids, and 
chiropterans. Together with my students, I am 
conducting research on many species classified as 
either sensitive, rare, threatened, or endangered by 
various federal and state agencies. 
 

New Course: Research in 
Developmental Biology - BIOL 302 (20-
25 students) 
 
This course will serve as a research-based 
lab to complement Biology 301-
Developmental Biology. Students will 
work in small groups on a research 
project of their own design. They will 
gain experience using computer software 
and video imaging systems for the 
recording and quantification of changes in 
embryo (plant or animal) development.  
 

 

Dr. William Holben, Associate Professor of 
Biology 
 
Research Interests: 
My main research interests are in the areas of 
environmental microbiology and microbial ecology. 
Ongoing research projects range from fine-point 
molecular analysis of biodegradation genes, to 
evolution, recruitment and exchange of genes, and 
on into community-level analyses linking bacterial 
community structure, function and diversity. 
 

New Course:  Concepts in Microbial 
Ecology – BIOL  495 (up to 50 students) 
 
This combined team-taught course will 
emphasize concepts in microbial ecology. 
The focus is on general concepts and 
intuitive thinking and synthesis of ideas.  
The format will integrate lecture and 
laboratory experiences and feature 
collaborative student research. 
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Dr. Delbert Kilgore, Professor of Biology 
 
Research Interests: In my lab, we are currently 
studying the sources and potential fitness value of 
phenotypic plasticity in the respiratory control 
systems of birds and mammals. Specifically, we are 
interested in (1) the mechanisms underlying the 
attenuated ventilatory response of mammals and 
birds living at high altitude or in underground 
burrows to changes in their respiratory 
environments, (2) the effect of respiratory 
environment during development on plasticity in 
the respiratory control systems of these organisms, 
and (3) the fitness value of the observed plasticity.  
 

Course Development: Cell and 
Molecular Biology; Physiology –  
BIOL 221 & 222 (60 students) 
 
We are using a time-tested instructional 
method, Mastery-based Learning, to teach 
concepts in a sophomore-level biology 
core course, Cell and Molecular Biology 
(Biol. 221). In this summer’s offering of 
Biol. 221, we will be developing 
approaches to help us, as instructors, to 
identify the learning problems particular 
students are having in time to help them, 
provide a way for students to examine 
their own learning habits, and create a 
more active learning environment in the 
class. 

 

Dr. Mary Poss, Assistant Professor of Biology 
 
Research Interests: The research focus in my lab 
is on viral evolution and pathogenesis. At present, 
there are two main projects that both involve work 
with retroviruses. One project explores the natural 
history of HIV-1 infection in women from Africa. A 
second project will examine infection of wild felid 
populations with feline immunodeficency virus.  
 

New Course: Viral Evolution and 
Pathogenesis Laboratory – MICB 421 
(20-25 students) 
 
This is a research course for seniors that 
will provide experience in developing and 
testing hypotheses. Through a cross-
discipline seminar students will discuss 
the questions that they are investigating 
with students and faculty working on 
similar issues but in different 
experimental systems. 

 
 
 
 
4.  Redesigning Structure for Credits in Independent Study - From February through April 1999, the DBS 
curriculum committee met to evaluate the curriculum structure for undergraduate independent study in 
Biology.  The outcome of these deliberations was a series of research opportunities that build skills and 
independence as students progress through the program.  Students may elect to take many of the 
following research options for Biology (BIOL), Microbiology (MICB) or Biochemistry (BIOC) 
emphases.  These options will appear in the Fall 1999 UM catalog. DBS formalized an option for 
interested students to develop a senior honors thesis in biology.  Interested students will work with a 
faculty research mentor to conduct research during their senior year.  Funds for student research will be 
made available through the Project IBS-CORE Research Fellowship Program or other sources on campus. 
Students will be required to present their findings at the annual research symposium and in the DBS 
electronic journal. 

a. BIOL 397 - Undergraduate Research.  Available for 1-10 credits;  grading option is pass/no 
pass. This course is offered every term.  Prerequisites are the consent of a research mentor.  Students will 
conduct research under the direction of a faculty member.  

b. BIOL/MICB/BIOC 497 - Advanced Undergraduate Research. Available for 1-10 credits;  
grading option is pass/no pass. This course is offered every term.  Prerequisites are the consent of a 
research mentor and Junior or Senior standing. Students will conduct independent research under the 
direction of a faculty member.  

c. BIOL/MICB/BIOC 499 - Undergraduate Thesis Research.  Available for 3-6 credits; grading 
option is pass/no pass.   This option will be offered every term. Prerequisites are the consent of a research 
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mentor and Senior standing.  Students will prepare a thesis or manuscript based on undergraduate 
research for presentation and/or publication.  Student must give an oral or poster presentation at the 
Biological Sciences Undergraduate Research Symposium or a scientific meeting.   
 
 
Equipment Purchases – In December 1999, Brewer and Don Christian (Associate Dean of Biological 
Sciences) wrote a grant to use funds awarded by HHMI to leverage equipment funds from UM and the 
State of Montana.  This grant application was successful and led to the purchase of the following major 
and minor equipment for instruction.  Details are listed by course.   Equipment was purchased in April 
and May, 1999.  Plans currently are underway to develop specific instructional strategies for using the 
equipment in instruction beginning in the fall 1999 semester. 
 
1.  Viral Evolution and Pathogenesis Laboratory (MICB 421 - ~25 students; new course) - We purchased 
a double C02 incubator, 2 tissue culture hoods , and a suite of small equipment including heating 
blocks, water baths, and centrifuges ( ($15,000 from UM;$5000 from HHMI).  Dr. Mary Poss is the most 
recent tenure-track faculty hire in the division. Her expertise is in virology, with special interests in viral 
evolution. She proposed to modernize virology offerings at the undergraduate and graduate level to 
incorporate approaches involving cell culture. Previous virology course offerings in DBS have not been 
able to include this focus due in part to lack of appropriate facilities and equipment. The equipment also 
will provide research opportunities for undergraduate students in virology.  
 
2.  Research in Developmental Biology (BIOL 302; 20 – 25 students) and Introductory Biology (BIOL 
101; up to 450 students).   We purchased two videomicroscopy systems  ($6,500 from UM and $6,500 
from HHMI;  no one item cost more than $5,000 so these are categorized as minor equipment).  The 
systems include a basic video system for microscope use (video camera, relay lens, monitor), a macro 
lens for camera use independent of the microscope, an editing VCR and framegrabber, and a multimedia 
cart. Because we have a limited inventory of high-quality microscopes to couple with each system, we 
purchased two mid-range instructional microscopes for dedicated use with each camera system.  
 
3.  Introductory Biology (BIOL 101; up to 450 students), Functional Vertebrate Morphology (BIOL 303; 
30 students), Functional Plant Morphology (BIOL 4__; to be developed) -  We have encumbered funds to 
purchase a Universal Materials Tester ($5,000 from UM, $5,000 from HHMI).  A materials tester will 
allow us to test tensile and elastic strength of a variety of biological materials, primarily in the contexts of 
functional morphology of both plants and animals.  This equipment to be widely used for demonstration 
and laboratory activities in introductory biology courses, including new courses developed in the HHMI 
project, in advanced courses, and as a key item of equipment in student projects in both plant and animal 
biology. This equipment complements a very active research area in avian biomechanics that has 
supported many undergraduate researchers over the past 10 years. 

4.  General Microbiology Laboratory (MICB 301; up to 50 students), Medical Bacteriology and 
Mycology (MICB 312; ~30 students),   Immunology Laboratory (MICB 411; ~25 students).  We 
purchased a Phase-Contrast Microscope  ($3,500 UM, $3,500 HHMI).Phase- contrast microscopy is a 
standard tool in microscopic examination of a broad array of biological materials, and enhances viewing 
and study of a number of structures not readily seen with standard light microscopy. Although research-
grade phase-contrast microscopes exist in research laboratories within DBS, they are not readily available 
for classroom use or for many types of student projects. This instructional-grade phase-contrast 
microscope will be widely used in a variety of courses, and will be available for student research projects.  
 
5.  Plant Physiology (BIOL 344; ~30 students), Cellular and Molecular Biology Laboratory (BIOL 222 - 
~60 students) -  We purchased a steady-state porometer, which allows detailed measurements of 
transpiration in plants, and a fluorometer, which will receive wide use in the study of problems such as 
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photoinhibition ($6,500 from UM,  $6,500 from HHMI). Plant physiology is a growing discipline in our 
programs, and likely will represent one of the key directions for the study of physiological principles in 
courses developed in the HHMI project. Assessing short-term physiological responses of plants to the 
environment requires a variety of sensitive equipment, and we are continuing our efforts to enhance the 
equipment available for use in formal classes and to support student projects. This equipment also will 
have applications in Cellular and Molecular Biology when topics such as the study of chloroplast 
membrane function and electron transport are studied. 
 
 
Computer Technology – The goals of technology development activities have been to make computers 
available in all of the teaching laboratories in DBS, and to provide faculty and staff with training so that 
their use is integrated widely into instruction. In November 1999, Brewer and Christian wrote a grant to 
use funds awarded by HHMI to leverage additional computer funds from UM and the State of Montana.  
This grant application was successful.  Initially we had planned to bring ~12 computers on-line in the first 
year of the project.  With these additional funds we will more than double  the number of computers 
available in labs for the 1999-2000 academic year.    
 
1. Computer System Administrator -  In March 1999, we recruited Chris Toney into the position of 
Computer System Administrator.  Chris has a B.A. in Biology from The University of Montana in 1993, 
and a M.S. in Botany from the University of Wisconsin-Madison in 1996. His background is in plant 
ecology, applied statistics, and geographic information systems, with additional interests in database 
programming, network administration and development of web applications. The main responsibilities of 
his position are to manage Project IBS-CORE information systems, develop project servers, test and 
install computers and software, support instructional use of technology, develop interactive web-based 
instructional activities, and provide technical support for faculty and project staff.  
 
2.  Student computers, servers, software - The project computer specialist began implementation of a 
Windows NT-based network in April 1999 to expand the availability of computer technology in the 
undergraduate curriculum. Network and system administrators within other departments and 
organizations at UM provided input and advice on system design.  Consultations were held with technical 
staff from the following: Computing and Information Services, Davidson Honors College, Information 
Technology Resource Center, Mansfield Library, School of Business Administration, School of Forestry 
and University Center Computers. 

HHMI funds for 1998-99 supported the purchase of additional computers, software and network 
equipment for use in biology teaching labs and a departmental computer lab for undergraduates (Table 2).  
Matching funds totaling $26,820 were awarded by The University of Montana toward purchase of the 
student computers and software.  Servers were implemented to provide file and application services to the 
networked computers in teaching labs, and to support the IBS-CORE interactive web site. Funds were 
encumbered for the purchase of 26 student workstations , 4 laser printers, a flatbed scanner, and software 
licenses during summer 1999.  Software includes Microsoft Windows NT, Office 97, BioQUEST, Stella, 
SigmaPlot, and SigmaScan.  Evaluation of other software packages for use in classroom instruction is 
ongoing. 
 
Table 2.  Summary of Project IBS-CORE Year-1 networked computer system. 
Machine type  Quantity Function Status  
PC (PII-350, 64 MB RAM, 6.4 GB hard 
drive, NT Workstation 4.0) 

26 Student 
workstations 

Funds encumbered 

Server (PII-400, 256 MB RAM, two 9GB 
SCSI hard drives, NT Server 4.0) 

1 File/application 
server 

Running 

PC (PII-350, 128 MB RAM, 8.4 GB hard 
drive, NT Server 4.0/IIS 4.0) 

1 Web server Running 
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PC (Celeron-333, 64 MB RAM, 4 GB hard 
drive, NT Server 4.0) 

2 NT domain 
controllers 

Running 

 
 
2.  Web site  - A web site was developed to provide project information and support resources for 
undergraduates and faculty (http://ibscore.dbs.umt.edu). The site provides a bulletin board where faculty 
and staff can post research job opportunities available to students. Information on local and national grant 
and scholarship programs is also available. Another area of the site highlights current work by the IBS-
CORE Undergraduate Research Fellows, and provides information resources and supporting documents 
for Fellows.  Photographs and abstracts from the 2nd Annual University of Montana Biosciences 
Undergraduate Research Symposium (April 29, 1999) also were posted. 
 
3.  Technology workshops - Technology workshops for faculty and graduate teaching assistants were 
planned for the 1999-2000 academic year. Workshops will focus on technical aspects of computer 
applications and web-based technologies, with emphasis on integration into classroom instruction.  
Specific topic areas for 1999-2000 AY include: web-authoring software packages such as FrontPage, 
web-based threaded discussion boards for use in courses, developing and posting a syllabus and class 
notes on the departmental web server, software applications and other resources available on the IBS-
CORE server, teaching tools and interactive data sets available on the WWW, using PowerPoint with 
LCD projection equipment for presentations, image management and editing software, and use of new 
laboratory equipment purchased with HHMI funds. Workshops will be led by the Project IBS-CORE staff 
as well as experts from other departments at UM and other campuses. 
 

Integrated Biological Science Courses Organized Around Research Experiences: PROJECT IBS-
CORE at The University of Montana 

Project Narrative Section A_1c.  Faculty Development 
 
 
Faculty Development Activities:  The goals of faculty development activities have been to institute a 
faculty development model to foster and sustain reform teaching and pedagogical innovation, and to 
support DBS faculty as they plan for and implement new strategies for better connecting their teaching 
with student learning.  Program activities in faculty development began in March 1999.  
 
1.   Teaching Workshop on Innovative Teaching Strategies – During the week of April 12, Project IBS-
CORE hosted the first workshop to provide training and support for innovative teaching in biology 
laboratories and lectures.  Dr. Chris Cole, Associate Professor of Biology at the University of Minnesota 
– Morris, presented a workshop on “Beyond Lecturing: Strategy and Tactics for Small and Large Classes 
(see table 1). Dr. Cole is a conservation biologist, specializing in population genetics and conservation of 
rare species.  He also is very active in curriculum development projects that have ranged from 
conservation policy to molecular biology.  His curriculum work has been funded by the National Science 
Foundation, as well at the University of Minnesota.  

Dr. Cole presented a number of easy-to-implement strategies for engaging student interest. The 
workshop included teaching strategies for engaging student participation in their learning more 
effectively; new strategies for assessing student learning; integrating computer technology into classroom 
instruction; and teaching in large lecture hall settings.  The last part of the workshop focused on 
integrating computer instruction into courses.  A number of software packages were introduced, and 
participants had time to work with each package.   
 While he was in residence at UM, Dr. Cole presented a research seminar entitled           
“Uncommon Plants, Uncommon Markers, Uncommon Conclusions”, and gave a guest lecture in an 
education seminar for graduate students.  He also spent part of the week in residence with the 
Conservation Genetics Lab Group (directed by Dr. Fred Allendorf). 
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Table 1.  Project IBS-CORE Visiting Scholar Workshop. 

Project IBS-CORE Visiting Scholar Seminar and Workshop 

 

Visiting Scholar Seminar: 
“Uncommon Plants, Uncommon 

Markers, Uncommon 

Conclusions” 

 

April 12, 1999 
Dr. Chris Cole 

Associate Professor of 
Biology 

University of Minnesota-
Morris  

Dr. Chris Cole 
specializes in 
Conservation Genetics, 
Molecular Biology and 
Conservation Biology. 
His research focuses 
on plant population 
genetics and the 
conservation of rare 
species. 

 

Teaching Workshop: 
“Beyond Lecturing; Strategy 

and Tactics for Small and Large 

Classes” 

 

April 13, 1999 
Dr. Chris Cole 

Associate Professor of 
Biology 

University of Montana-Morris 
 

This hands-on 
workshop focused on: 
Part I: Teaching techniques in 
the biological sciences – using 
examples from molecular 
genetics and plant biology 
Part II: Teaching 
conservation biology 
and conservation 
genetics using 
computer software 
including: Populas, 
Vortex, Nemesis, and 
Biosys 

 
 
 
2.  Planning for a Classroom Assessment Workshop – In April, Brewer submitted a grant  proposal to the 
“Instructional Development Program” at UM to host an assessment workshop during the Fall 1999 
semester. This grant was successfully leveraged with matching funds from the Project IBS-CORE grant.  
The title of the workshop is “Active Teaching and Learning Across Disciplines:  A hands-on workshop 
on classroom assessment techniques”. The  workshop will be presented by Dr. M. H. Steadman, a 
national leader in Classroom Assessment.  Dr. Steadman is a professional development consultant on 
classroom assessment, classroom research, and teaching and learning issues in higher education.  She 
received her Ed.D. in Higher Education Administration from the University of California, Berkeley.   Dr. 
Steadman has facilitated workshops and conferences throughout  the USA and Canada.  She also has co-
authored (with Patricia Cross) Classroom Research: Implementing the Scholarship of Teaching, a book to 
engage faculty in collaborative reflection on teaching and learning using case studies, learning theory, and 
classroom research techniques.   

Dr. Steadman will work with faculty and graduate teaching assistants for two days in October 
1999. A large core of TA’s is very enthusiastic about participating in this workshop, and to work with 
DBS faculty on some new assessment strategies that can be used in the labs they teach.   Because the 
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issue of using innovative assessment strategies is of general interest around campus, we will invite faculty 
and TA’s from all interested departments to participate.  

The techniques that will be developed in this workshop will help faculty and TA’s at UM develop 
a suite of strategies for formal and informal assessments. Classroom assessment and research strategies 
are innovative ways for faculty to make this connection immediately without waiting for end of the 
semester student evaluations.  Moreover faculty will be able to network with each other and have 
colleagues to work with as they implement the assessment strategies they learn during the workshops in 
their classes.  Drawing on the experience of Dr. Steadman, we can progress toward our goal of improved 
educational opportunities for students, even in our largest science courses at UM.   Given that many 
faculty in DBS teach classes with more than 250 students, this workshops will influence many 100’s of 
students.  Moreover, our TA’s interact with at least 1000 students per week.  We expect immediate 
positive influences in the scores of labs offered by DBS.   

 
3. Teaching Fellowships –  In March 1999, we began advertising the Project IBS-CORE Teaching 
Fellowship Program.  Brewer presented a departmental seminar to introduce the program to DBS faculty. 
The purpose of the Teaching Fellowship Program will be to provide faculty with time to develop new 
teaching strategies and/or new courses, and to prepare teaching materials such as laboratory 
investigations, computer programs, or integrated uses of technology. Teaching Fellowships can be used 
for summer salary, or to buy out planning time during the academic year.  

Faculty were asked to provide the following information in their application:  1) a project 
description detailing the new course or aspect of an existing course to be develop, the audience for the 
course, and how the course would integrate innovative teaching strategies, student research, collaborative 
learning, alternative forms of assessment, technology, and/or content information from more than one 
discipline or sub-discipline in biology; 2) a project schedule describing the timeline for course planning 
and the first offering of the course; and 3) budget recommendations for the types of small equipment, 
computers, and computer software needed to implement curricular changes.  
 Applications were reviewed by IBS-CORE Project Staff based on the extent to which courses 
would integrate innovative teaching strategies, student research, collaborative learning, alternative forms 
of assessment, technology, and/or integrate content information from more than one discipline or sub-
discipline in biology. 
 Five DBS faculty were selected to receive funding (see table in “Section A_1b – Curriculum, 
Equipment, and Laboratory Development).  Faculty will receive stipends of $3,000 for summer planning 
time, and can request supplies and small equipment as needed.  The majority of planning activities are 
scheduled to take place during the summer of 1999. 
 
4.  Teaching and Learning Library  -  The Teaching and Learning Library is a compilation of resources 
available to faculty, graduate student teaching assistants, and undergraduate students. The focus of the 
library is to provide materials that will enhance student learning by fostering improvement in teaching 
and assessment. Software, books, journal articles, and videos (including both professional films, such as 
the Howard Hughes Medical Institute Holiday Lectures, and videos of our own workshops and 
symposiums) are all available on a check-out basis. The library is indexed in a searchable database that is 
available on our file server.  
 


