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Collabor ative Resear ch-Mentoring for Tribal College Students
Abstract

North Dakota’s five tribal colleges and two reséamnaiversities have been working together to
establish smooth pathways and seamless transfboiNative American students who aspire to
seek higher education degrees in Science, Techymdiogyineering and Mathematics (STEM)
by 1) creating a strong alliance between the usities and the state’s tribal colleges; 2)
implementing an initiative of research capacityiding in tribal colleges that will engage tribal
college faculty and baccalaureate anticipatory STaafors in basic scientific research; and 3)
engaging tribal college students in research usitrtpal college-university collaborative model
for research mentoring. Recent educational resdasishown that students who engage in
research projects are more likely to enroll in aochplete STEM degree programs when
compared to other students. Increased understantlthg research process, a shift from passive
to active learning, enhanced research and labgrakilis, and increased understanding and
interest in the discipline are some of the benefiidergraduate students gain by engaging in
research Therefore, “engaging the students in researchtigted here as a major strategy to
improve their retention in STEM programs. Facuttyalvement in research mentoring not only
leads to their enrichment as teachers but alsclesithem as scholars. Though the
responsibility of the tribal college (TC) faculty primarily teaching, engaging in research and
developing research project situations for studeatearch provides them opportunities to
enhance their teaching capability and professidaaélopment. In this collaborative model,
university and tribal college faculty co-mentobti college students on STEM research
projects. One or two tribal college students woithva TC mentor and a university mentor.
Students do research on their respective campusiggydhe academic year. The interaction of
the university professor with the TC student anehtmeis mainly over the telephone or with an
occasional travel to campuses. The expectationthate¢he university and tribal college faculty
members would help students develop the appropeatarch questions (hypotheses) and
would advise on techniques/methods of investigati@sign of experiments, data analysis,
drawing appropriate conclusions, preparation o$@néations and reports of their findings.
Imparting research skills is the emphasis of tHborative research mentoring model and not
necessarily discovery research. The collaboratigdehalso creates a sound research platform
between tribal colleges and universities. This papk discuss the experience of the authors
with this mentoring model from its conception, implentation, impacts, short-comings,
successes, and finally the lessons learned.

Introduction

Although many outreach programs have componentsdaahattracting more high school
students into math, science and engineering pragrans equally important to sustain their
interest while in those degree programs to incregigmtion. One of the ways to achieve this
objective is by providing research opportunitieshtose students. The related activities and
experience will not only enrich their undergradustperience but also motivate them to pursue
graduate studies in those disciplines. Their cgoeming can benefit from such research
experiences that help to focus on ideas and dewsgiizonfidence about skills and abilities
appropriate to science and engineering disciplines.
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Recent educational research has shown that stugdtantengage in research projects are more
likely to enroll in and complete STEM degree progsavhen compared to other studénts
Increased understanding of the research prot¢éss shift from passive to active learnifid,
enhanced research and laboratory skiffs, and increased understanding and interest in the
discipline are some of the benefits undergraduattests gain by engaging in reseaklso in

the last several years, the tribal colleges haea balidating traditional tribal knowledge and
exploring scientific concepts from Native perspeesi Embedded in this effort is a deep respect
for traditional tribal knowledge and a desire tontmne the Western notions of scientific
methods and that of Native science concepts inigihe proportions in order to create something
that is academically rigorous and relevant to theds of the contemporary tribal sociefles
Integrating this approach in the research mentarodd especially be beneficial to motivate
and retain tribal college students in STEM discigs.

In this paper, the experience of the authors witleragoing mentoring program to engage tribal
college undergraduate students in research issiiedu In this collaborative mentoring model,
university and tribal college faculty co-mentobti college students on STEM research
projects. Unlike the other undergraduate reseatpbréeence programs, in this model students do
research on their respective campuses during tideatc year. The expectations are that the
university and tribal college faculty members wohédp students develop the appropriate
research questions (hypotheses) and advise onideesmethods of investigation, design of
experiments, data analysis, drawing appropriatelosions, preparation of presentations and
reports of their findings. Imparting research skiliot necessarily discovery research, is the
emphasis of the research mentoring mbd@liso, one of the needs of critical importance tha
might enhance the educational and career oppadsmih the Reservations is to build research
capacity of TCCs. Involvement of faculty and studen science and engineering research is
likely to encourage students to pursue careersi@mse and engineering areas.

Collaborative Platform

As early as 1998, the institutional infrastructioeNative American students to seek careers in
STEM at the North Dakota tribal colleges was bemigno take shape, but the students were not
declaring STEM majors. This was becoming a conaéthe tribal colleges. For example, Turtle
Mountain Community College (TMCC) had more than S@@lents but only 31 had declared
STEM as a major. The situation was similar in ttleeofour ND tribal colleges. This situation
was the driving force for the five tribal collegasd the two research universities in the state to
come together and explore ways to attract andrrétative American students in STEM
disciplines. The tribal colleges had already reegidational Science Foundation Rural Systemic
Initiative funds to enhance STEM programs on thainpuses in 1998 Another 5-year grant
from the Office of Naval Research (ONR) paved tlag for a strong collaborative projéttA

core group of faculty from the universities antaticolleges worked together to conceive,
design, and implement different STEM-enhancemetitiies for the tribal college and
Reservation high and middle school students. Tiagept with the participation of extremely
dedicated faculty established a collaborative ptatfwhich is often the most difficult thing to
accomplish. As the ONR funding ended in 2004, tbettNDakota Experimental Program to
Stimulate Competitive Research (NDEPSCoR) agreduttode the project in their proposal to
the National Science Foundation (http://www.ndsulepscor/NATURE/index.html). The
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project continued with the funding from NSF undee title Nurturing American Tribal
Undergraduates in Research and Education (NATURBJ)or activities under the project
continued to be Sunday Acadethgnd Summer Camps However, one of the lessons learned
was that there was not enough focus on the NATUR&esits when they entered the tribal
colleges and many were not being retained in ST@&Mile there were more than one hundred
students participating in the high school programd many enrolled in tribal colleges, they
were not being retained in STEM programs at thmlrtolleges. A review of published STEM
retention data clearly shows that students whog@mgaresearch are more likely to be retained
in STEM"*®” This prompted the project team to initiate a aesle component in NATURE.

Research Component in NATURE

The student research mentoring component was add¢dTURE in 2007 as a pilot program
funded by the National Science Foundation Tribdl€ge and University Program. It was later
added as a component of NATURE by ND EPSCidie research component was formulated
with two goals in mind. One was to retain the stugén STEM programs and the second was to
promote research capacity building at the tribdleges. The first goal is of direct benefit to the
students whereas the second one is general andsfipthe tribal college faculty and STEM
infrastructure. Primary responsibility of STEM fégun tribal colleges is teaching. Though
some are research oriented, some are not. Resegrabity building in tribal colleges would
involve training faculty to do research, developsugpporting laboratory and other infrastructure,
etc. The faculty would get involved in researcthéy could be convinced that research would
help improve their instruction methods and matsridiniversity faculty could provide this

crucial link. A solid collaborative framework wakeady in place via NATURE. Therefore, a
collaborative mentoring program was conceived asgxt logical step and included in
NATURE.

Collabor ative Resear ch-M entoring M odel

In this mentoring model one or two tribal collegedents are co-mentored by a university
faculty and a tribal college faculty in their resgaproject. Students do research on their
respective campuses during the academic year.intdraction of the university professor with
the TC student and mentor is mainly over the ted@phe-mail or with an occasional travel to
campuses. The expectations are that the univemsdytribal college faculty mentors would help
students to select research topics and developpibpriate research questions (hypotheses)
and advise on techniques/methods of investigatiesign of experiments, data analysis, drawing
appropriate conclusions, and preparing presenttaod reports of their research findings.
Imparting research skills is the emphasis and aoéssarily discovery research. Students, tribal
college faculty, and the university faculty worlgather in the entire process beginning with the
formulation of the project to its completion andséminatioft.

Co-mentors
Two STEM faculty from each tribal college receivadntoring training. A workshop on

research methodology was conducted for them amedtin Ranjit Kumaf. Each mentor was
provided a copy of the book by Kumar to use asidegihe program provided for ten research
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teams in each academic year. Each team consistew students, one tribal college faculty
mentor and one university research mentor. Eatheo$elected tribal college STEM faculty was
teamed with a university professor with researgheexence in the research topic area the student
has selected.

The co-mentors were encouraged to introduce anky apfive science concepts as appropriate
in the research mentoring process. Students wexuesged to select reservation-relevant
research topics. Major steps in the process indude

Introduce the idea of scientific research and garteols of research;

Examine the Native Science Perspective;

Develop meaningful student research projects;

Establish expectations of research experience fwdeded;

Establish requirementsr reports and presentations;

Provide research experience for students; and

Prepare students to present their research atremcfes or at their home institution for
other students and/or faculty.

NouokrwhE

Additional suggestions for tribal college mentarsluded:

1. Publicize to students the benefits of getting imedlin research

2. ldentify research opportunities (tribal college, 81, UND, industry, federal/state
agencies.

3. Acquire necessary equipment and instrumentation

4. Determine whether or not to include the projedhia curriculum or if it should be used
as an enrichment activity for selected studentg onl

5. Decide what measures will be used for evaluation

Native Science Concepts

Native people have understood that nature was Boglgna collection of objects. Through
stories, art and ways of community, Native tribesehexpressed science as ever flowing and
inseparable from our own perceptions with naturdaicenter’. They believe that everything
has a spirit and everything is related. The trivedwledge has provided a series of stories that
described this belief. James Lovel8téxplored this concept in his bodkhe Ages of Gaia, and
argued from a scientific perspective that the eadh alive. The Gaia hypothesis and his
evidence have provided a reference for environnhetidies undertaken by tribal college
students.

University and tribal college faculty together dieyed a document describing a procedure to
formally address tribal culture in the researchcpes. This guide/as designed as an inclusive
circular model that was a construct of the obs@aatof the tribal college students and the
world in which they live. This document could helpdents understand STEM through their
cultural knowledg€"
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Research Mentoring

While all students can be expected to benefit fpamticipation in scientific inquiry, students
selected for this program were the ones who woalctldeclared a major in one of the STEM
disciplines and possessed a minimum cumulative GIP2AS5.

First, students were encouraged or guidesbliart a topic or problem of interest and relevance
to them.Then they were required to condudttarature review about their chosen topics. This
included electronic and library archival researtbaentific peer reviewed journals and other
public sources. Next, students were mentored taimlbhe necessary skills involved to state a
hypothesis and alternatives, thus providing an dppdy to become familiar with the steps
involved in a standard hypothesis testing procedwleding confidence levels, null and
alternative hypothesis, and acceptance intervélslests clarified and determined the research
guestionstypothesis). In the next step, students developed a writtengsalpof the esear ch
methods with activities and timelines. The plan includedasurable and obtainable objectives.
Students were encouraged to submit a written busigehate with supplies, materials, and man-
hours included. Also the plan included a data ctitbe tool and information on what types of
data would be collected, how it would be colleci@d analyzed for drawing conclusiobsta
collection and analysis followed according to the plan. Then studentsr preted their results

and woulddraw conclusions in respect to their hypotheses. The last steptavasepar e a final
report and a poster or Power Point for presenting their research in a future confegemcto the
peers and faculty. The final report was to be apgidoy both the co-mentors. It included all
information including why the student selectedtiy@c, the hypothesis, data, interpretation of
data, and conclusion. The students also provided af references for their work.

Students were encouraged to present their reseasults in conferences. The students and
mentors were presented with certificates for cotimjeresearch projects and also for presenting.
Reservation-relevant Research and Tribal College Research Capacity Building

The NATURE Coordinator on Cankdeska Cikana Commyuddllege (CCCC) campus and one
of the NATURE faculty mentors on Turtle Mountainf@munity College (TMCC) campus
currently teach a research skills course to intcechesearch thinking and skills to students. They
use these courses to recruit students into thangsenentoring program. Each tribal college is
unique and each has progressed to different l@vdisilding their research capacity. CCCC has
examined their research initiative and chose tigteto help move their research capacity
building forward. On each campus the selected memiocourage and recruit students to
participate in this research mentoring program.

Two full-time Fort Berthold Community College (FBE@culty are participating in this

program to mentor student research. In 2009, thigests examined mercury contamination in
Lake Sakakawea, a man-made lake on the reservaliom student research project identified
important baseline data completed 10 years agbdgtate of North Dakota and another by Fort
Berthold Tribe. This could be of great significaraeFBCC prepares to participate as a research
partner with National Ecological Observations NetefNEON), a climate change research
center funded by the National Science Foundatitbes& environment-based initiatives reflect
the deep interest that the FBCC community hasie®environment and the close connection it
has to the culture. Students often reflect thalhar choice of research projects.
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Research opportunities also exist to make sigmficantributions to understanding the native
flora and fauna across North Dakota. For exangtl@ MCC, a very intriguing project to
catalogue the different species of leeches is beanged out under NATURE research. The
project is collaboration among TMCC, Universityddrth Dakota, and faculty and students at
Utah State University. Substantial progress intifjgng new and diverse leech species has been
realized through this collaboration. Beyond th@att of an improved understanding of
biodiversity, these and similar efforts are helpingdentify potential sources of novel
biopharmaceutical agents that could prove useftreating disease.

The environmental science degree curriculum aingiBull College (SBC) includes a required
project course. Participation in NATURE researcregularly accepted to satisfy the course
requirement.

Stipends

NATURE provided stipends for the participating stots and their co-mentors. The participants
were all full-time students, full-time faculty, aiod full-time researchers. While the stipends
were nominal, they were deliberately built into fregram to demonstrate the value of this
component. If students were expected to particjghestipend was an incentive for them to
meet research objectives. And, if co-mentors wepeeted to assist, the stipend was an
incentive for them to guide the research to conmtetStipends were paid only after the student
submitted a written report that was approved by lo¢ co-mentors.

Spin Offs

The expectations were that the interaction betwieemniversity and the tribal college mentors
was likely to lead to developing research propofalsubmission to external funding agencies.
Reservation-relevant research problems are beidigessked through these proposals. Equipment
and laboratory facilities are being shared. Atdes® tribal college faculty mentor received a
REU grant from the National Science Foundation. &others have submitted collaborative
research proposals. One other pair of mentorsrieily working on developing joint proposals.
The mentoring program provided excellent opportesitor interaction between the tribal

college and university faculty. Mentors invited leather and the students to visit their
institutions and laboratories. In one or two ins&sithe tribal college mentor and the student
visited with the university mentor to get familiaith the operation of some special equipment.

Assessment

Since its introduction in 2007, about fifty studeesearch projects have been completed. The
first five cycles were semester-long projects. Ssggns from the mentors led to the
introduction of year-long projects for the sixthctyy (Fall 2009-Spring 2010). The protocol was
changed to require that the study progresses tliténature review at the end of the fall semester
and concludes at the end of the spring semesthrtivtsubmission of the final report. Three of
the five tribal colleges offer environmental scieregree programs. As a result, many of the
NATURE research projects are environment-related.
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Project titles can be viewed at:
http://www.ndsu.edu/epscor/NATURE/research.html

At the end of fall 2010 a survey of the universrgntors, tribal college mentors, and students
was conducted to obtain feedback for a formatisessmenSeparate survey forms were
developed for each constituency. Blanks of thegfioems are appended.

Overall, the collaborative mentoring model was odex®d good by both TC (5 out of 7) and
university mentors (7 out of 10). However, thergeveoncerns. Several suggestions have been
made to improve the effectiveness of the modés. itnportant to recognize that some TC
faculty mentors have Ph. D. degrees and have begaged in research at the tribal colleges for
a substantial period.

Mentors Feedback Suggestionsfor I mprovement

1. Student and mentor recruiting: Review criteriadelection, stipend, and commitment of
time and effort; designate or required project etgpe dictate the mentors.

2. Communication of expectations: level of researche@xpected. Not so much of
discovery; but of research skills. Not the produdt the process. This should be clearly
communicated to the university and tribal collegantors.

3. Project duration: 2 years is typically a Mastergi2e research. A one-semester course
on research skills followed by a semester longgmtoj

4. Extending the program to include summer

5. Collaborative mentoring process: How to improveiattion between the co-mentors?
Providing more opportunities for the university rtees to interact with students.

6. Role of university mentors: consulting as needetlya participation from the beginning
to end, or only to review the reports? Is the regjaent of the university mentor to “sign
off” on the project necessary? On the other hameluhiversity mentors do not want to
be involved only for “sign off”. It appears they mtao be involved from beginning to
end in all aspects of the project. They want aattatively produced and mutually
acceptable project and report. “Mentoring” impliekatively constant contact with the
student and the research project.

7. Funding: Project supplies and small equipment,aresecollaboration team'’s visit to
each other’s campuses, research seminars at eéaghariding opportunity for the
students and mentors to present, etc. needs mimodyde these items in the budget for
research.

8. Feedback: Institute a procedure where the tribllége and university mentors comment
at the end of the project on the process and ned@amrmendations on future
collaborations between co-mentors.

9. The tribal college mentors may spell out in advaoicthe start of the research any
assistance/resources they may need.

Conclusion

North Dakota’s five tribal colleges and two reséanaiversities have been working together to
establish smooth pathways and seamless transfooative American students who aspired
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for higher education in Science, Technology, Engiimg) and Mathematics (STEM) by 1)
creating a strong alliance between the universérebsthe state’s tribal colleges; 2) implementing
an initiative of research capacity building in #ilzolleges that will engage tribal college faculty
and baccalaureate anticipatory STEM majors in besentific research; and 3) engaging tribal
college students in research using a tribal collageersity collaborative model for research
mentoring. Currently in its fourth year, the colvahtive mentoring model is working very well.
Participating students continued their quest togete STEM degrees. The collaborative
platform has also lead to fruitful interaction argdhe tribal college and university faculty to
pursue long-term research collaboration.

NATURE encouraged research generated by studetiis &ibal colleges and facilitated a
forum for research conversation between and amatiy®and non-Native faculty and Native
students committed to research issues.
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