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Susan J. Gilbertz, Montana State University

Water Resource Policies in Montana: Interactive Roles
for Undergraduates
Abstract
In 2013, the Montana Department of Natural Resources and
Conservation (DNRC) launched a two-year project to update
the state’s water plan. State officials convened basin-specific
citizen councils, and they organized forums at which issues of water management could be brought forward by the
public. Based on this input, each basin council was charged
with developing specific water-policy recommendations in
the form of basin water plans that would inform a comprehensive State Water Plan. In the case of the Yellowstone
Basin Advisory Council (YBAC), officials at Montana State
University Billings negotiated a contract with the naturalresources department allowing a designated team to provide
support for the various activities of the YBAC. One stipulation of the contract was that undergraduates could be involved as members of the support team and have access to all
meetings held by the YBAC, including deliberative meetings
at which policy recommendations were formulated. Seven
students were involved at various stages of the two-year process. Three students participated as reliable, dedicated, and
indefatigable support-team members; their contributions
to the YBAC effort evolved over the course of 18 meetings.
Their contributions can be summarized as: (1) community
builders; (2) process facilitators; (3) process moderators; (4)
“soft” policy critics; and (5) “soft” policy encouragers. This
article explores those contributions as elements of policy
development and explains the potential for specific learning
outcomes.
Given the uncertainty of water supplies in the western
United States, and given that some of state’s basins were
operating under “water plans” (policy guidelines) written
in the 1970s, the Montana State Legislature called in 2009
for the development of a comprehensive guide for updating
the state’s water policies—a State Water Plan (Montana State
Water Plan 2015).
In keeping with the state’s constitution, which explicitly
affirms the public’s “right to expect … reasonable opportunity for citizen participation” prior to the finalization of
governmental policy decisions (Montana Code Annotated
2014a), the legislature’s instructions called on the Montana
Department of Natural Resources and Conservation (DNRC)
to engage citizen councils that would recommend policy
options for existing uses, future needs, and the protection
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of the state’s water resources against losses to other states
(Montana Code Annotated 2014b). Under these directives,
the department launched a two-year project in 2013 to
write a comprehensive State Water Plan. The project would
require finesse, particularly given that Montanans are fond
of quoting Mark Twain’s remark, “Whiskey’s for drinkin,’
water’s for fightin’.”
As a first step, department officials set out to convene four
different basin-specific citizen councils that would host
public forums at which the general public could bring
forward water-management concerns specific to their basins. The council members would also receive technical
training and instruction relevant to the water resources of
their basins, draft policy recommendations in the form of
Basin Water Plans, convene a second round of meetings at
which the public could comment on each council’s recommendations, and advance a final set of recommendations
to the natural resources department for use in developing
a comprehensive plan for the state. A variety of agency
and technical ex-officio advisors—with expertise ranging
from water rights, to fish biology, to hydrology, to climate
change—were recruited for each council.
One of the most important watersheds in Montana is that
of the Yellowstone River. The basin drains approximately
70,000 square miles, nearly half of which are in Montana
(Zelt et. al. 1999). The Yellowstone Basin Advisory Council
(YBAC) was convened as the basin-specific citizen stakeholder group. It included members from twelve counties,
stretching well over 600 miles in distance. The YBAC ultimately met 18 times over 24 months in various locations
throughout the basin.
DNRC officials asked Montana State University Billings
for organizational and logistical support for the YBAC. A
contract was negotiated setting out various activities of
the YBAC that would be supported by a designated faculty
team. The contract stipulated that all of the proceedings of
the YBAC would be audio- and video-recorded for research
purposes. Another stipulation allowed undergraduates to be
involved as support-team members with access to all meetings held by the YBAC, including the deliberative sessions
in which policy recommendations were formulated.
Students majoring in environmental studies were recruited
to help with a variety of research and group-support tasks.
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contributions to the YBAC’s overall mission of providing the
DNRC with policy recommendations based on both citizen
input and updated scientific and technical information. In
retrospect, it is clear to see that the students were operating
as: (1) community builders; (2) process facilitators; (3) process moderators; (4) “soft” policy critics; and (5) “soft” policy
encouragers.
This article explores the students’ contributions and how
those contributions met both the initial learning objectives
and some important objectives based on literature relevant
to stakeholder processes. It also discusses the challenges
and successes associated with providing support to citizen
councils.

Student Contributions to Policy Development
Student Scribe Shanna Lewis records discussion in a breakout group.

They were paid minimally ($50 per day), but their activities
would include several learning opportunities:
■■ Students would observe more than 100 hours of delib-

eration about water-resource issues and would become
familiar with and knowledgeable about the variety and
depth of those issues.
■■ Students would be introduced to a variety of technical

resource specialists and would become familiar with the
different responsibilities of various agencies, including
the differences between the DNRC and the Montana
Department of Environmental Quality.
■■ Students would be introduced to approximately 30

stakeholder representatives and would become familiar
with a network of Montanans actively working to meet
and to balance the economic and ecological needs of
their communities.
During recruitment it was clarified that students’ tasks
would be wide-ranging, including printing name tags, setting up tables and chairs, making coffee, attending research
team meetings, coding data, and writing reports. Seven students were involved at various stages of the two-year process.
Their participation ebbed and flowed with course loads,
work schedules, and family obligations. Of the seven, three
students participated as reliable and dedicated members of
the support team.
Importantly, the students’ roles evolved over the course
of the 18 meetings, and they made subtle but noteworthy

The students’ efforts had positive impacts in establishing
some of the most important group dynamics necessary for
the council to carefully deliberate ideas and concerns. Given
that water resources and water rights are sensitive topics, the
students’ impacts were somewhat surprising and especially
helpful.
Students as Community Builders. Much of the literature concerning citizen or stakeholder involvement touts the promise of these engagements by noting that they encourage
collaboration, cooperation, and consensus across interest
groups (Gray 1989; Conca 2006; Jos 2014). At the core of
these constructive outcomes is the need for participants to
move beyond competitive interests and to allow for a sense
of community to emerge (Cooper 2005). The students were
instrumental in helping build a sense of community at the
YBAC meetings.
For example, the students were assigned the tasks associated with the “welcome table,” and it was specifically their
job to ensure that each participant was “greeted by name,”
“signed-in” and “wearing a name tag” at every meeting.
YBAC members quickly became comfortable with the ritual
of being greeted by our students. The members soon learned
the names of the students and were likely to engage them in
conversations about their studies and their overall progress
in school. YBAC members came to expect students’ participation and would ask about a particular student’s well-being
if the student was absent from a meeting. The students were
engaged in the most fundamental element of team building— establishing positive and personally meaningful relationships (Dyer, Dyer, and Dyer 2013).
Students were also asked to make certain the coffee pots were
well-stocked during the formal breaks. YBAC participants
often thanked the students for doing these support tasks.
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While such tasks may at first glance seem menial, and the
“thank you’s” may appear to be common courtesies, students
were coached to perceive these engagements as networking
opportunities.
For the students, the council and the ex-officio members
were gatekeepers to communities beyond their immediate
access. Whenever formal activities were not underway, students were encouraged to engage the formal participants in
conversation. They were building connections that would
be useful long after the stakeholder group had completed its
tasks. As one council participant told a faculty member, “It’s
great to meet the next generation of water resource specialists.”
In terms of building for the future, the YBAC and the students were beginning to build “strategic alliances,” necessary for establishing social capital upon which to draw
when future decisions on water resources need to be made
in Montana (Inkpen and Tsang 2005; Mintrom and Vergari
1996).
As a further example, the students and the advisory-council
members were able to empathize with one another during
the extensive technical and scientific training. Against the
advice of the research faculty, the agency decided to proceed
at a mind-numbing pace: Twenty hours of lecture material
were delivered over three consecutive days. It was clear the
format did not encourage collaborative or interactive learning; however, students and YBAC members derived a mutual
appreciation for one another based on merely surviving the
“training.”
This appreciation was especially notable during breaks when
YBAC members were heard asking the students, “Is this what
it’s like to be in college these days?’ or “Are you getting anything out of all this?” As explained by Dillenbough (1999),
the YBAC members and the students discovered a “symmetry
of knowledge,” especially in terms of the sheer volume of
information they were being asked to digest. By the third
day—knowing that the students might well be inclined to
find reasons to be elsewhere—YBAC members openly marveled at the students’ dedication to attending these technical
sessions.
Recent studies indicate that maintaining an “agreeableness”
among team members is important in avoiding dissatisfaction with ongoing group processes (Kong, Konczak and
Bottom 2015). As demonstrated by the examples here, the
students were functional community builders who were
helping create personal connections and a positive esprit de
corps.

6

Students as Process Facilitators. In spite of their promise as
decision-making bodies (Dalton 2008), citizen councils can
be unwieldy in terms of power dynamics (McCarthy 2005).
It has been noted that when groups convene to deal with
natural-resource issues, the members often develop a distrust
of the agency with which they are dealing (LaChapelle and
McCool 2005). As a result, citizen councils can be especially
difficult to keep on-task when the topic is controversial, and
counterproductive dynamics can overwhelm the positive
potential of a group (Engle 2013). The YBAC experience
provided students with opportunities to encourage inclusive
interactions that minimized power dynamics. As a result, the
students became process facilitators.
Specifically, students were sometimes asked to serve as
“scribes” for roundtable and break-out sessions. Moreover,
it was their job to facilitate thorough explorations of comments made by participants. They were instructed to record
the content of the discussions on large white pads, and they
were told to be sure to “satisfy the participants” in recording notes that were clear and complete representations of
participants’ input. At the same time, the students were instructed to “watch the clock,” and they were cautioned that
water-resources issues engender “wicked” conversational
tangles (McCool and Guthrie 2001).
The faculty provided the students with a discussion protocol, and the students were instructed to use the protocol
and “the clock” as mechanisms to guard against wandering
deliberations. The students needed to manage inclusive, but
focused, discussions. The thoroughness of their note-taking
on the large white pads helped balance power and establish
trust as participants saw that their input would not be lost
or ignored.
As evidenced in the video-recordings of the proceedings, the
participants were very respectful of the students’ efforts to
both keep them on track and to ensure inclusiveness—perhaps more so than when one of the professors tried to get
discussion groups back on-topic. At one juncture, a YBAC
member responded to a student’s suggestion to go back to
the original protocol question in this way, “You’re right, and
we wouldn’t want your professor to be mad at you—or us—if
we don’t get our work done.”
These budding coalitions between YBAC members and students functioned to get the work done as YBAC members
would willingly “go back to work” as a means of protecting
the students and themselves from “bossy” (tongue-in-cheek?)
professors. The advisory council members’ comments are
evidence of “process ownership” (LaChapelle and McCool
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(Brown 2011; Ghertner 2011). The YBAC meetings provided
students with opportunities to actively promote deliberations
and interactions that were not constricted in perspective.

Dedicated “YBAC Roadies” Jodi Kinn (standing), Anne Mary Smith (seated
left), and Shanna Lewis (seated right).

2005) as YBAC members recognized their actions would help
or hinder the process.
The entire university support team had to “earn” the right
to engage in facilitation, and we coached the students to
employ various strategies. Weber and Khademian (2008)
note that when hired helpers earn such authority, they are
indirectly helping to establish trust in the agency sponsoring
the proceedings. The students were actively and obviously
doing so. The faculty members became very aware of the
facilitation successes of the students and determined that, at
least at times, it was most effective to have a student perform
the facilitation role.
As a bonus, it appeared that consistently having young
people in the room—listening, taking notes, and serving
as scribes—evoked helpful behaviors on the part of YBAC
members. Specifically, the members aided the students’ efforts and seemed to purposefully engage in constructive
stakeholder behaviors, appearing to recognize they were
functioning as role models to young citizens.
Students as Process Moderators. Beyond ensuring inclusiveness,
for stakeholder processes to result in sound policy recommendations, the dynamics of the group’s discussions must
also allow for full consideration of a variety of thoughts and
ideas. Organizers of the citizen groups purposely recruited
participants with very different perspectives, and this was
the case with the YBAC. Unfortunately, some stakeholders
bring narrow perspectives to the process, and some are not
particularly good at allowing for the fair deliberation of ideas

For example, during roundtable discussions the students
were instructed to be especially aware of how participants
who had the advantage of being in the majority were able
to “crowd out” minority voices. At breaks, students would
report possible problems to faculty members, who could then
launch one or more intervening strategies: (a) suggest that
the student approach “crowded out” participants during the
break and encourage the participants to say more during the
next session so that the recorded conversation had a better
record of their concerns; and (b) assure the student that once
the group reconvened a faculty member would soon “drop
in,” listen for a bit, and then—if necessary—ask the “crowded
out” person for inputs. As process moderators the students
not only helped preserve minority ideas, they also helped
give deliberative life to those concerns.
As leaders of the support team, the faculty had to be willing
to give the nod to the students, especially when the students
had earned some respect (or authority) with the YBAC members (Carson, Tesluk and Marrone 2007). At the same time,
faculty could not fail to meet the terms of the contract with
the natural resources department, nor our responsibilities
to our students as learners and novice moderators. Herbst
(2010) notes that both civility and rudeness can be seen as
strategic choices, yet there is little question that civility in
democratic processes is advantageous (Webb 2012). Overall,
the students should be given credit for helping to generate
“civil discourse” (Leskes 2013); they helped the advisorycouncil members carry out intense deliberation of differing
ideas, information, and values, while apparently forestalling
and truncating moments of incivility.
Students as “Soft” Policy Critics. Natural resource policies are
invariably complicated or as some argue “wicked” (McCool
and Guthrie 2001). The intersections of social, economic,
and ecological concerns are complex, to say nothing of
the troubles introduced when individuals and groups share
common resources (Hardin 1968; Berge and van Laerhoven
2011). Moreover, stakeholders do not always have the capacity to help solve problems that have physical, biological, and
social dimensions (Hall and Lazarus 2015; Bozeman 2007).
The YBAC deliberations provided students with opportunities to move stakeholder groups toward robust decisions—
ones that would deal with the social and natural system
complexities of sharing natural resources.
The students were asked to be aware of how participants’ interests might be clouding discussions and/or how the participants might not have enough background in a given subject
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area to move the conversation in a useful direction. Again,
at breaks, students would report possible problems to faculty
members. Students were then encouraged to help determine
which of the attending ex-officio advisors could be helpful
to the discussion group. The student would then approach
the appropriate advisor about an issue being discussed at her
table and actively recruit the technical advisor to the table
for input.
Agency personnel also were recruited to discuss policy implications of certain ideas. Bäckstrand (2007) argues that a
proper “triangulation” needs to occur among citizen groups,
technical experts, and policymakers. Her argument is that
none of these groups should operate without sound input
from the others. The students were helping construct a working triangulation among the YBAC members, the ex-officio
experts, and personnel from the natural resources department.
Also, because the students were residents of the region who
anticipated living in Montana for much of their adult lives,
they were encouraged to also think as stakeholders with
long-term interests in the policy recommendations being
made. The students were allowed to use the public comment
opportunities, albeit in subtle ways that nonetheless allowed
them to become “soft” policy critics. Given that notes and
suggestions could be offered anonymously at every meeting, the students were encouraged to fill out comment cards
and to discreetly put the cards in the box labelled, “Public
Comment Cards Here.” In this way, they could comment
without compromising their role on the support team, and,
once in the box, their comments were inventoried along with
all others as formal feedback for the YBAC and the department.The students reported that they commented on various
topics, but they were particularly clear that they had asked
the YBAC to address the need for accurate measurements of
water use at diversion points such as irrigation pumps. While
YBAC’s attention to written comments was uneven over the
two-year period, DNRC personnel were particularly sensitive
to such input. Perhaps it was simply due to the permanence
of written comments, but agency personnel periodically referred to submitted comments as input the YBAC should not
ignore. As a result, the students learned to be “soft” policy
critics whose use of “comment cards” positively impacted
the substantive content of the recommendations coming
from the YBAC.
Students as “Soft” Policy Encouragers. The Corporation for
National and Community Service, the federal agency that
oversees programs such as Americorp, notes that the attrition rate of volunteers after one year of involvement in a
project typically is approximately 33 percent (see Volunteer
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Retention 2007). Others note that seasoned participants can
strategically wage a “war of attrition,” whereby they simply
wait for the departure of their opposition from the proceedings (Mullikin and Smith 2003). The students played helpful
roles with maintaining active participation by members of
the YBAC.
As an example, the students were generally required to attend meetings for full days or even multiple days. When a
meeting was held locally, the students were asked to use only
class attendance as a reason for their absence. It was common, then, for an individual student to help with set-up at
seven o’clock in the morning, to depart for a few of hours
to attend classes, and then to return to complete the day’s
work, including the post-meeting, tear-down at five o’clock.
The YBAC’s activities included eight out-of-town meetings.
Students were needed at these meetings, too, and they were
asked to arrange to be on the road for two to five days at a
time. While the university contract covered their expenses,
the absences represented hardships in terms of the students’
personal and academic responsibilities. Informally, we referred to the three most dedicated of the travelling students
as the “YBAC Roadies.” It was apparent that the YBAC and
the ex-officio members were surprised by, and impressed
with, the roadies’ attendance. The YBAC experienced only a
5-percent attrition rate among participants, and there is little
doubt that the dedication and hard work of the students
helped sustain the overall participation of the members.
The students’ efforts can be seen as entrepreneurial in nature
(Kim 2010; Roberts and King 1991). That is, their dedication
to the opportunity was characteristic of a policy entrepreneur, and that same dedication appeared to stimulate dedication on the part of the YBAC members. The students also
learned to accept the ambiguities associated with each meeting’s purposes, and they became comfortable with the incremental progress being made at the policy level (Mintrom
and Norman 2009). When they returned to a meeting after
attending a class and asked for an update on the discussion,
they initially seemed perplexed by answers such as, “They
have been wordsmithing the same policy section the entire
afternoon.” However, the students soon became comfortable with the incremental pace of policy development, and
their willingness to return to meetings was noted by YBAC
members.
Beyond demonstrating their dedication to the project’s
purposes, and beyond the YBAC members’ appreciation for
their efforts, the students developed camaraderie with the
YBAC members, the ex-officio members, and the DNRC
personnel. The last meeting of the YBAC was held in a town
over 200 miles from our university, and the ride home with
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the roadies was interesting. While faculty and students were
all happy to have the work of the project and the travel demands coming to a close, the students were openly nostalgic
about their experiences over the two years of the project.
Said one, “I’m really going to miss those guys.”

Challenges and Successes
Citizen groups often convene at the request of state or federal agencies. However, such groups are likely to meet at times
and places that make it impossible for a university team
to attend. Via our contract, however, the natural resources
department gained logistical support, and the research team
was assured the meetings had to be at least manageable with
our university schedules. Our contract also stipulated that
we include undergraduates as assistants whose time and expenses could be minimally compensated. It was difficult to
maintain the support team over two years. Both the faculty
and the students became fatigued with the project, especially
as the demands of each academic term became more intense.
From a labor perspective, involving students is not generally the most efficient means for getting work done. Faculty
members can more easily complete the tasks themselves
as compared to explaining and coordinating the tasks and
travel plans.
Yet the involvement of these undergraduates led to exceedingly positive outcomes. In particular, there was ample
evidence that the overall learning objectives were accomplished. For instance, when time allowed for simple observation of the YBAC proceedings, the students were asked
to fill in conversation data logs that noted: (a) “important
comments,” which they recorded verbatim when possible;
(b) the speaker’s name; (c) the date and time; (d) content
codes, indicating topical relevance; and (e) process codes,
indicating how the comment was either positively or negatively impacting the group’s progress. While the students
were somewhat mystified by this task during the early
meetings, they soon became accomplished recorder/coders.
Improvements in their skills and abilities in documenting
and coding the proceedings were evidence of growing familiarity with the issues and growing sensitivity to stakeholder
processes.
Using the conversation logs and the notes taken during
roundtable discussion as data, four of the students prepared
research reports. These papers included analyses of the issues
being dealt with by the YBAC and the roles that emerged
among YBAC members, both positive and dysfunctional.
The papers were presented at the 2014 Annual Meeting of
the Montana Water Resources Association, where student
papers were nestled among papers from research faculty and

professional water-resources specialists. To their credit, the
students’ papers generated questions and active discussions
at their sessions. In part due to their dedicated efforts, and in
part due to their attendance at the professional meeting, two
of the students were recruited into opportunities that began
after the YBAC activities ended: One arranged a six-month
agency internship, and another was invited to work with a
local advocacy group.
Further, by engaging students as support team members for
an actual (not experimentally contrived) decision-making
group, the students were witnesses to “real-world” dynamics
rather than abstract classroom lessons. Consider the value
of their first-hand observations of how stakeholders from
different geographic regions, with different concerns and
perspectives, managed to deliberate important issues. YBAC
meetings included a wide variety of participants, including
environmental activists and staunch Tea Party representatives.
Due to the diversity of interests, the DNRC hired a professional moderator to run some of the meetings. The moderator introduced “decision rules” designed to achieve
consensus, and the students were exposed to the difficulties
and stresses of attempting to deliver recommendations in
this manner. Of particular interest to the students was the
rule that forced participants to accept a recommendation so
long as the members could “live with it.” Beyond learning
about the specific resource issues, students observed conflictmanagement in action. They learned that consensus did not
necessarily mean the participants thought the outcomes
were perfect or even good, but rather that “livable” recommendations would survive the process. In this way, students
were introduced to one of the realities of stakeholder groups:
true consensus seldom occurs (Innes 2004).
The efforts of the YBAC and other basin committees were submitted to the DNRC in late 2014. Over the next months, the
department condensed the efforts into an overarching State
Water Plan that was submitted to the 2015 State Legislature,
which approved it with amendments. Unfortunately, as one
state official said, the final plan represents “the lowest common denominator” among the recommendations advanced
from the various basins. Perhaps this is understandable as
state officials knew the plan would generate intense political
scrutiny. However, several YBAC members have expressed
concerns that the overall plan lacks the richness of the
Yellowstone Basin Plan, and preliminary analyses are revealing that the Yellowstone Basin Plan is, in many ways, a superior policy document.
Politics, lessons learned, and overall fatigue aside, the acknowledgments section of the published State Water Plan
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explicitly lists the three most dedicated students by name—
albeit mistakenly identifying them as graduate students.

Bozeman, Barry. 2007. Public Values and Public Interest: Counterbalancing
Economic Individualism. Washington, DC: Georgetown University Press.
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Brown, Julia. 2011. “Assuming Too Much? Participatory Water Resource
Governance in South Africa.” The Geographical Journal 177(2): 171-185. doi:
10.1111/j.1475-4959.2010.00378.x.

It is apparent that when faculty members cultivate working
relations with agencies, their universities should be willing
to engage in contractual arrangements that make it possible
for those faculty members and their students to help support
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RESEARCH Highlights
D’Souza MJ, Kashmar RJ, Hurst K, Fiedler F, Gross CE,
Deol JK, Wilson A. Integrative Biological Chemistry

participated in the research as a junior and senior electricalengineering major for independent study credit and during the summer between his junior and senior years. The
research was supported by NIH grant DC012949 to Brian
Fischer.

Wesley College revised requirements for its baccalaureate
biological chemistry program to include a one-semester
course, Physical Chemistry for the Life Sciences, and projectbased experiential learning courses using instrumentation,
data-collection, data-storage, statistical-modeling analysis,
visualization, and computational techniques. Open-sourced
geo-referenced census, health, and health disparity data
were coupled with GIS and SAS tools to develop use-cases
for chronic adult obesity in which income, poverty status,
health insurance coverage, education, and age were categorical variables. For the State of Delaware, age and educational
attainment were found to be limiting obesity risk-factors in
its adult population. Malcolm D’Souza is professor of chemistry and associate dean at Wesley College. Richard Kashmar
is professor of chemistry. Kent Hurst is visting professor of
environmental science. Frank Fiedler is associate professor
of mathematics and department chair. Catherine Gross is a
student in the MAT STEM program at Wesley College. Jasbir
Deol is a graduate student at the Temple University School
of Pharmacy. Alora Wilson is at the University of Maryland
Eastern Shore School of Pharmacy. The project was supported by an NIH-NIGMS IDeA Award (P20GM103446); an
NSF EPSCoR Award (IIA-1301765); an NSF ARRA Award (NSF
ARI R2 0960503); an NSF S-STEM grant (NSF DUE 1355554);
and the State of Delaware.

Smolyaninova VN, Zander K, Gresock T, Jensen
C, Prestigiacomo J, Osofsky MS, Smolyaninov II.

Cox W, Fischer BJ. Optimal Prediction of Moving Sound

Taylor MP, Ye Y, Adhikari SR. Conformation of a Flexible

Predictive movements are especially important in the capture of prey when a predator must predict the future location
of moving prey. How sensory information is transformed to
motor commands for predictive behaviors is an important
open question. We used a theoretical approach to specify
how a population of neurons should respond to a moving
stimulus to allow for a Bayesian prediction to be decoded
from the neural responses. This provides a novel theoretical
framework that predicts properties of neural responses that
are observed in auditory and visual systems of multiple species. Brian Fischer is an assistant professor of mathematics at
Seattle University. Weston Cox, who is currently employed,

In this work we study how the size and shape of a flexible
polymer chain in solution changes in response to variations
in solvent density and temperature. We use a rigorous theoretical approach to map the polymer-in-solvent system to a
much simpler polymer-only system with a set of interaction
potentials that exactly reproduce the effects of solvent. This
approach greatly reduces the computational complexity of
the polymer-in-solvent problem, allowing us to study conformational transitions of macromolecules (such as proteins)
in a dense solvent environment. Mark P. Taylor is an associate professor of physics at Hiram College. Shishir Adhikari

Program Includes the Use Of Informatics Tools, GIS and
SAS Software Applications. Contemporary Issues in Education
Research (CIER). 2015; 8:3: 193-214. (Wesley College)

Source Direction in the Owl. PLoS Computational Biology.
2015; 11: 7. (Seattle University)
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Using Metamaterial Nanoengineering to Triple the
Superconducting Critical Temperature of Bulk Aluminum.
Scientific Reports. 2015; 5: 15777. (Towson University, Naval
Research Laboratory, University of Maryland College Park)
We have shown the viability of the metamaterial approach
to dielectric-response engineering for enhancing the transition temperature, Tc, of a superconductor. In this report, we
demonstrate the use of alumina-coated aluminium nanoparticles to form the recently proposed epsilon near zero (ENZ)
core-shell metamaterial superconductor with a Tc that is
three times that of pure aluminium. IR reflectivity measurements confirm the predicted metamaterial modification
of the dielectric function, thus demonstrating the efficacy
of the ENZ metamaterial approach to Tc engineering. Vera
Smolyaninova is a professor of physics at Towson University.
Kathryn Zander, physics major at Towson, participated in
the research for independent study credit. Zander graduated
from Towson University in May 2015 and plans to apply
to graduate school. This research was supported in part by
FCSM Undergraduate Research and Towson Undergraduate
Research Grants, which were awarded to Zander, and by NSF
grant DMR-1104676 to Towson.

Polymer in Explicit Solvent: Accurate Solvation Potentials
for Lennard-Jones Chains. J. Chem. Phys. 2015; 143:
204901: 1-12. (Hiram College)
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and Yuting Ye, both physics majors, worked on this project
as summer research assistants and for their senior capstone
experiences. Adhikara is currently in a doctoral program in
physics at Case Western Reserve University, and Ye is a medical student at Washington University. The work was funded
by an RUI grant from the National Science Foundation,
Division of Materials Research.

Scott E, Goodyear N, Nicoloro JM, Marika DJ, Killion
E, Duty SM. Laundering Habits of Student Nurses and

Correlation with the Presence of Staphylococcus aureus
on Nursing Scrub Tops Pre- and Postlaundering. American
Journal of Infection Control. 2015; 43: 1006-1008. (Simmons
College and University of Massachusetts Lowell)
Little is known about student-nurse laundering practices.
In this study, student nurses swabbed their scrub tops after
clinicals and after laundering, and completed a laundry
survey, which indicated that 13.5 percent of students wore
the same scrub more than once and that few followed recommended guidelines by using hot water (20 percent) or
bleach (5.6 percent) when laundering scrubs. After clinical
shifts, 17 percent of swabs tested positive for Staphylococcus
aureus; however, laundering eradicated it from 64.3 percent
of positive samples but this was not statistically significant.
As a result of this study, we recommend that nurse educators should include safe laundering practices in foundations
of nursing courses. Elizabeth Scott is an associate professor
of biology and public health at Simmons College. Nancy
Goodyear is an associate professor of clinical laboratory sciences at UMASS Lowell. Susan Duty is an associate professor
of nursing at Simmons College. Desta Marika is employed as
a nurse. Emma Killion is employed as a nurse. This research
was supported by an industry grant from Procter & Gamble.

Almagambetov A, Velipasalar S, Baitassova A. Mobile

Standards-Based Traffic Light Detection in Assistive Devices
for Individuals with Color-Vision Deficiency. Intelligent
Transportation Systems, IEEE Transactions. 2015; 16: 3: 13051320. (Syracuse University/Embry-Riddle Aeronautical
University)
This paper presents a robust, traffic-standards-based, and
computationally efficient method for detecting the status of
the traffic lights without relying on GPS, lidar, radar information, or prior (map-based) knowledge. It is the first work
to use official ITE and BSI standards for defining traffic light
colors. Akhan Almagambetov is an assistant professor of electrical and computer engineering (Embry-Riddle Aeronautical
University), and Senem Velipasalar is an associate professor
in the Department of Electrical Engineering and Computer
Science (Syracuse University). Assel Baitassova, a senior
computer-science major (Syracuse University), was involved

in the research as an independent project. Baitassova is currently a project manager at the National Bank of the Republic
of Kazakhstan. This research was supported by a grant from
the National Science Foundation.

Prioli SC, Kahan TA. Identifying Words that Emerge into

Consciousness: Effects of Word Valence and Unconscious
Previewing. Consciousness and Cognition. 2015; 35: 88-97.
(Bates College)
We examine word reading in continuous flash suppression
(CFS) and binocular viewing. Reaction times were greater
for words of negative relative to neutral valence when
viewed in CFS. Reaction times were less to words of negative
relative to neutral valence when shown binocularly. Results
extend prior findings with Chinese words to English. Data
support there being cognitive aftereffects after previewing
stimuli in CFS. Todd Kahan is a professor of psychology at
Bates College. Simone Prioli is in the process of applying to
physician assistant programs. Portions of this project were
completed with support to Todd Kahan by a James McKeen
Cattell Fund Fellowship.

Liggett MR, Hoy MJ, Mastroianni M, Mondoux MA. Highglucose Diets have Sex-specific Effects on Aging in C.
elegans: Toxic to Hermaphrodites but Beneficial to Males.
Aging. 2015; 7: 6: 383-388. (College of the Holy Cross)

Using the model C. elegans, this study identified novel sexspecific effects of high-glucose diets, which are known to
decrease lifespan of hermaphrodites and accelerate loss of
mobility with age. This study demonstrated that high-glucose diets had benefits for male aging: a 10-percent increase
in median lifespan and an 85-percent increase in old-age
mobility. Thus, even within the same species, the response
to glucose is not universal, and inclusion of both sexes is
key for developing good models. Michelle A. Mondoux is
an assistant professor of biology at the College of the Holy
Cross. Marjorie Liggett, Mike Hoy, and Mike Mastroianni
were all biology majors who contributed to this work as
Summer Science Research Fellows and conducted undergraduate research for credit. Liggett graduated in 2013, is
a special-education teacher with Teach For America, and is
currently applying to medical school. Hoy graduated in 2014,
is employed as a research technician in the Walhout lab at
UMass Medical School, and is currently applying to PhD programs. Mastroianni is currently a senior at Holy Cross and is
working on a related project for his senior thesis as part of
the biopsychology concentration. Research was funded by
the CHC Biology Department and BD Corporation Summer
Fellowships (MRL 2012; MJH and MM 2013). Mondoux was
supported by the Ardizzone Fund and Batchelor-Ford Faculty
Fellowship.
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Pham A, Gil CJ, Smith SC, Li S. Orbital Engineering of TwoDimensional Materials with Hydrogenation: A Realization
of Giant Gap and Strongly Correlated Topological
Insulators. Physical Review B: Condensed Matter and Materials
Physics. 2015; 92: 3: 035427-035434. (University of New
South Wales, Sydney, Australia)

The paper demonstrates that by modifying the surfaces of
single metals like Pb, Mo, and W with hydrogen, these metals can be transformed from normal metals to a novel state of
material known as topological insulators with spin polarized
edge states. We also propose that BN substrate can be used
to fabricate these 2D structures. Anh Pham is a postdoctoral
fellow in the School of Materials Sciences and Engineering
at UNSW. Sean C. Smith is the director of integrated materials design at UNSW. Sean Li is a professor in the School of
Materials Science and Engineering at UNSW. Carmen Gil
is currently an undergraduate student and McNair Scholar
in the School of Chemical Engineering at the University of
Florida. Gil conducted the research as part of an engineering
exchange program with the University of New South Wales
in Sean Li’s research group. The computational resources
were supported by Intersect Australia Ltd and the National
Computing Infrastructure.

Tilley A, Carter E, Wassermann S, López-Angarita J.

Enhancing Management Effectiveness of Invasive Lionfish
using Distance Sampling and Detection Probability. Aquatic
Conservation: Marine and Freshwater Ecosystems. 2015;
00. (School for Field Studies Center for Marine Resource
Studies)
The spatial ecology of the invasive lionfish Pterois volitans
and Pterois miles, one of the greatest threats to coral reef
fisheries in the Caribbean, is little understood. This study
determined that distance sampling is an effective method
for accurate estimation of lionfish population density and
detection probability. These metrics can help to identify priorities for management areas and track population changes,
along with successful removal of lionfish. Alex Tilley was
previously a lecturer with The School for Field Studies at the
Center for Marine Resource Studies in the Turks and Caicos
Islands. He is now the founding director of Talking Oceans
in Bogotá, Colombia. Juliana López-Angarita is also a founding director of Talking Oceans. Elliott Carter, a student at
Davidson College, participated in this research as part of his
study-abroad experience with The School for Field Studies.
Sophia Wassermann was an intern at the school’s Center for
Marine Resource Studies. This research was supported by the
center.

Juhl SJ, Dunn NJH, Carroll MK, Anderson AM, Bruno BA,
Madero JE, Bono Jr MS. Epoxide-Assisted Alumina Aerogels
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by Rapid Supercritical Extraction. Journal of Non-Crystalline
Solids. 2015; 426: 141-149. (Union College, NY)
In this work, alumina aerogels were prepared via epoxideassisted gelation followed by rapid supercritical extraction,
and characterized by a variety of spectroscopic and surface
analysis methods. Surface areas as high as 790 m^2/g and
densities as low as 0.05 g/mL were achieved for the alumina
aerogels. Preliminary catalytic testing indicates that these
materials have moderate ability to catalyze reactions of interest in mitigating automotive pollution. Mary K. Carroll
is a professor of chemistry, Ann M. Anderson is the Agnes
S. MacDonald Professor of Mechanical Engineering, and
Bradford A. Bruno is a professor of mechanical engineering at Union College. Stephen J. Juhl (BS, chemistry, 2012)
worked on this project during the summer of 2011 and for
his senior thesis. Juhl now is enrolled in a graduate chemisty program at Pennsylvania State University. Nicholas J.
H. Dunn (BS, chemistry, 2011) contributed to this research
during the summer of 2010 and for his senior thesis. Dunn
is a doctoral student in chemistry at Penn State. José E.
Madero (BSME, 2012) contributed to this research as a summer 2012 undergraduate researcher and as a postgraduate
researcher in 2013. Madero is enrolled in the mechanicalengineering graduate program at Washington University
St. Louis. Michael S. Bono, Jr. (BSME, 2009), worked on this
research for his senior thesis project. He subsequently earned
a PhD in mechanical engineering from Cornell University
and is currently a postdoctoral student at the Massachusetts
Institute of Technology. This research was supported by
the National Science Foundation (CHE-9847901 and DMR1206631) and through Union College’s’s Summer Research
Fellowship, Faculty Research Fund, Student Research Grant,
and Presidential Green Grant Programs.

Hamel JA, Nease S, Miller CW. Male Mate Choice and

Female Receptivity Contribute to Reproductive Interference
between Insect Species. Behavioral Ecology and Sociobiology.
2015; 69: 6: 951-956. (University of Florida)
Mating between species is common, but seldom adaptive.
Mate preferences and receptivity to mating attempts may
both contribute to such matings, also called reproductive interference. Our findings suggest that both male mate choice
and female receptivity contribute to mating between two secondarily sympatric insect species. Jennifer Hamel is an assistant professor of biology at Elon University. Christine Miller
is an assistant professor of entomology at the University
of Florida. Savannah Nease is currently working on honeybee research and extension at the University of Florida.
Nease contributed to this study in 2012-2013 through the
University of Florida University Scholars Program. The research also was supported by National Science Foundation
Grant IOS-0926855 to Christine Miller.
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