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CUR Focus

Doreen Sams, Karen Berman, Steven Jones, Amy Pinney, Kalina Manoylov,
Christine Mutiti, Samuel Mutiti, Allison R. VandeVoort, Caralyn B. Zehnder,
Georgia College & State University

Building Research into Undergraduate Curricula: Georgia College & State
University Moves Full STEAM Ahead
Abstract
In 2009, interested faculty and staff members at Georgia
College & State University (GCSU) initiated an effort to promote mentored undergraduate research (UR) and creative
endeavors on campus. As the planning group expanded and
more faculty and students became involved in mentored
UR, the goal of the group evolved into getting the university
administration to recognize UR as an integral and legitimate
part of the university’s liberal arts mission. The following
describes the success of those efforts and includes two case
studies showing the use of planning and implementation
grants to restructure curricula in disciplines as diverse as
environmental science and theatre programs.
In 2009, a small planning group of faculty and staff at Georgia
College & State University (GCSU) started a grassroots effort
to promote mentored undergraduate research (UR) and
creative activities at the institution. As the membership of
this planning group grew and more faculty and students
engaged in mentored UR, the goal of the group evolved into
getting the university administration to recognize UR as an
integral and legitimate part of the university’s liberal arts
mission. In 2012, the administration provided funding and
a space for what is now known as MURACE—the Mentored
Undergraduate Research and Creative Endeavors program.
Since its inception, the MURACE program has fostered UR
by providing funding for departmental planning and implementation grants, summer research grants for students and
their mentors, and travel grants to students for conference
presentations.
To increase campus awareness of undergraduate research and
the opportunities available, MURACE offers two symposia
each year, as well as participates in several other conferences. These include the Georgia Undergraduate Research
Conference (GURC); the Georgia College Student Research
Conference; the Council of Public Liberal Arts (COPLAC)
Regional UR Conference; and the National Council of
Undergraduate Research (NCUR) conference. Many of our
students also present each year at national and international
conferences where the scholarly presentations are peerreviewed.
Through financial and logistical support, MURACE has contributed to an institutional culture of excitement and enthusiasm for undergraduate research and creative endeavors.
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GCSU environmental science students in the Applied Hydrogeology research
course investigating factors associated with crayfish distribution on Sapleo
Island, GA.

Our MURACE programs demonstrate to faculty, students,
and administrators across campus that the institution values undergraduate research experiences in all disciplines. By
bringing together faculty from the sciences and the arts to
formulate shared strategies, we have built an interdisciplinary framework for undergraduate research supported by our
liberal arts mission.
Although all MURACE programs are important to UR, the
initial planning group determined that departmental planning and implementation grants would have the greatest
potential for institutionalizing UR across the curriculum.
Here we highlight the role of MURACE as a facilitator of
planning and implementation of quality UR experiences
for the greatest number of undergraduates, focusing on two
departments that have been very successful in incorporating UR into their curricula.

Why Focus on Departments and Programs?
There is a tendency in academic culture for faculty members to work in relative isolation from their colleagues,
even when individual faculty members are developing
and implementing innovative pedagogies and curricula.
Following the reasoning of Wergin (2003), our goal was to
move faculty members from ad hoc, individualized work to
shared, collaborative work by providing support to departments that require faculty to engage in shared planning for
the integration of UR across the curriculum.
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Finally, focusing on integrating UR at the departmental level
allows the departments to scaffold undergraduate research
across courses from the first year to the final year (frequently
resulting in capstone research projects) and allows students
to experience multiple models of undergraduate research.
In a study of how research opportunities were embedded
in the curriculum of a large, research-intensive university
in Australia, Zimbardi and Myatt (2014, 239) identified five
models for undergraduate research:

Summer scholar Leah Dannenberg explains her summer research project at the
Fall 2015 MURACE Symposium.

Under favorable circumstances, academic departments and
programs can drive institutional-level change and curricular reform (Saltmarsh and Gelmon 2006; Lee, Hyman,
and Luginbuhl 2007). Given that our long-term goal is to
institutionalize UR across the curriculum, not just in general
education, but across the majors as well, we see the integration of UR within individual departments and programs
as a strategy for providing models of change for skeptical
academic units. The fact that we have models from both the
hard sciences and the humanities belies the argument that
UR is better suited to some disciplines than to others.
Another reason for highlighting academic departments and
programs is that several departments on campus were ready
to advance UR as a core component of their students’ educational experiences. Lee et al. (2007) defined readiness as the
“degree to which existing conditions within the department
are conducive to change” (5). The work done by the initial
UR planning group, the existing support for the annual
student research conference, and our two undergraduate
research journals had created a climate of “readiness’’ for
UR in several departments. Some departments just needed
a few additional resources and time to build on outstanding
undergraduate research opportunities that were already in
place but that had not been integrated cohesively within
the departments.
Besides their being able to drive institutional change,
providing resources to departments and programs for the
integration of UR across the curriculum engages faculty in
the process of continuous quality improvement relative to
curricular planning (Briggs, Stark, and Rowland-Poplawski
2003). As the case studies here demonstrate, the planning
and implementation grants allowed the faculty members
involved to plan, assess, and reflect on their changes and to
make appropriate adjustments.

1.

the “apprenticeship” model, in which “students
work under the direct supervision of an academic
staff member in an area related to the academic’s
current research or expertise;”

2.

the “industry project” model, in which “students
focus on a complex problem they are likely to encounter in their profession;”

3.

the “inquiry project” model, in which “students
undertake the entire research process with a focus
on learning disciplinary content and processes of
knowledge production;”

4.

the “methods course” model, in which “students
engage in truncated versions of the research process,
with a focus on a broad range of methodological processes commonly used in the discipline;” and

5.

the “mixed model” that combines features of two or
more of the above.

Here we provide two case studies that demonstrate the true
commitment of our university to implement UR in both the
arts and sciences and the dedication of our faculty to creating innovative programs to reach the greatest number of
undergraduates. Undergraduates in both cases participated
in multiple types of research activities that conform to the
models outlined above. Although it is possible for students
to experience one or more of these models within majors
lacking the coherence and continuity provided by our departmental curricular planning and implementation grants,
those experiences likely would be ad hoc and disconnected
for the student.

Planning and Implementation Grants
The criteria for GCSU planning and implementation grants
were created and updated by a volunteer committee made up
of faculty and staff representing several disciplines. The selection process for these grants is highly competitive. Proposals
are reviewed by a faculty committee in the spring with funds
for winners awarded at the beginning of July of the same
year. Grant recipients report their activities and accomplish-
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ments through a written report and a presentation at the annual symposium in the spring semester of the year following
their grant awards.
Planning grants (typically two per academic year) of up
to $5,000 are used to analyze a department or program’s
strengths and weaknesses in undergraduate research and
to create an action plan for institutionalizing UR within
the program or department. To be eligible for a planning
grant, departments or programs must be in the initial stages
of integrating UR across the curriculum. Some stipulations
for successful proposals include: (1) providing a timeline of
activities; (2) explaining how the proposed work will impact
student-learning outcomes and help build a foundation for
student research; 3) identifying how the proposed work will
align with the objectives of the Association of American
Colleges & Universities’ (AAC&U) Valid Assessment of
Learning in Undergraduate Education (VALUE) rubrics; (4)
identifying key project participants and the rationale for
their selection; (5) identifying anticipated outcomes and action steps; (6) describing how the plan will be sustainable;
(7) explaining how the plan will be evaluated and disseminated; and 98) providing a budget and budget narrative. A
department or program successful in obtaining a planning
grant is expected to apply for an implementation grant the
following year.
Implementation grants of up to $7,500 (typically one per
academic year) are available to programs or departments that
propose clear and assessable implementation plans. The paramount goal of this grant is to institutionalize UR by providing student projects that are responsive to students’ needs for
a foundation in research and a progressive curriculum that
integrates UR throughout their college careers. To be eligible
for an implementation grant, departments or programs must
have earlier received a planning grant or provided a plan of
equal quality, meeting all of the requirements for the planning grants that were outlined above.
Some stipulations for receiving the implementation grants
include: (1) providing a statement of purpose identifying the
impact that the department or program intends to accomplish through the project; (2) including a rationale for why
the project is important; (3) providing a project overview; (4)
identifying key project objectives; (5) identifying anticipated
ancillary outcomes beyond key objectives; (6) describing the
project activities that should lead to accomplishment of key
objectives; (7) providing information about the program’s or
department’s track record in UR; (8) providing a project evaluation plan; (9) explaining how the project will be sustained
after the funding period; (10) providing an implementation
timeline; and (11) providing a budget and a budget narrative.

6

Environmental science major Mary Plauche presenting her research at
NCUR 2016.

Case Studies
Over two years, supported by MURACE planning and
implementation grants, the environmental science and
theatre programs have restructured their curricula so that
all students experience undergraduate research. These two
very different disciplines are highlighted as case studies to
demonstrate how GCSU departments and programs successfully build research experiences into their curricula. Faculty
in both programs acted at the curriculum level to ensure
that all students within each program had research opportunities. Both programs created and redesigned courses and
provided substantial support for students to make presentations at state, regional, and national conferences. Students
from these programs have made original intellectual and
creative contributions through their conference participation. In addition, several graduates of both programs have
corresponded with their mentors to let them know the value
of their undergraduate research experiences in preparing
them for careers or graduate programs. Their reports are in
line with the findings of Searight, Ratwick, and Smith (2010)
who found direct links between students’ UR experiences
and post-graduation success.

Environmental Science Case Study
The relatively small, young environmental science program
features UR as a major strength, and significant portions of
its students participate. Of the 15 students who graduated
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in May 2015, 80 percent reported that they had participated
in at least one course-based UR experience, and 60 percent
reported that they had participated in at least one UR experience outside of the classroom (either independent research
on campus or elsewhere). All environmental science faculty
mentor undergraduates and are strong supporters of UR.
Students receive the benefits associated with UR participation, including increased understanding of the scientific
method, confidence in their own abilities, and awareness
of graduate school requirements (Lopatto 2007; Russell,
Hancock, and McCullough 2007).
Over the past three years, the program has revised its curriculum to scaffold course-based UR opportunities throughout.
This work was initially supported by a MURACE planning
grant in 2014, and the program is currently supported by
a MURACE implementation grant. The program began the
curriculum revision by examining its desired student-learning outcomes (SLOs) and then building a curriculum map
to illustrate how its various courses supported the outcomes
(Uchiyama and Radin 2009; Zelenitsky et al. 2014). Program
faculty then moved on to specific program revisions, including replacing and revising courses. Faculty members decided
to focus on building UR experiences directly into courses in
order to reach more students and better align coursework
with the program’s desired outcomes for students (Lopatto
2007; Russell et al. 2007).
As part of curriculum revisions, faculty proposed three new
required courses and revised the introductory laboratory
course to include an inquiry-guided group research project.
In the new lab course, students work in groups over six
weeks to design an experiment that addresses an environmental science question, implement the experiment, and
present their results in both oral and written formats. The
program implemented the new inquiry labs for the first time
in ten lab sections during the fall 2014 term. The initial feedback from students, both majors and non-majors, indicated
excitement about having their own projects, but they also
expressed frustration with the open-ended and indeterminate nature of the research.
For sophomores, the program will introduce a new research
methods course to introduce them to research basics such
as using common research instruments, writing a research
proposal, entering and analyzing data in a spreadsheet,
and presenting results. Including these skills in a 2000-level
course is designed to enable students to start future research
projects equipped with these basic skills. This course also
introduces students to research opportunities, introducing them to research faculty in the program. In addition,
upper-division students present their research projects and

Student Shannon Stephenson explains her research to faculty members at
the 2016 GCSU Student Research Conference.

provide information on getting involved in research to their
sophomore peers. The program faculty also designed another
course, Environmental Problems & Sustainable Solutions,
in response to students’ calls for additional project-based
courses in the curriculum. This course, which will support
multiple desired student outcomes, will be offered for the
first time in spring 2017.
For seniors, program faculty added a new research capstone
course, which brings together all seniors in environmental
science who are conducting independent research. Students
write proposals focused on fulfilling the criteria to apply
for a National Science Foundation (NSF) Graduate Research
Fellowship, give presentations, write reports, and discuss
primary literature. This course benefits students by giving
them an opportunity to interact with other undergraduate
researchers in the ENSC program and to receive feedback
from an instructor other than their mentor. This class allows
discussions of current literature and student collaboration
in solving common problems associated with independent
research projects.
As the faculty move forward with the new curriculum, they
will assess the program by evaluating students’ research skills
and observing how many students present their research
at scientific conferences. They expect to see an increase in
students’ ability to correctly design experiments, analyze
data, and present scientific information. The faculty also will
continue to solicit feedback from students and instructional
faculty to determine how to best support UR within the environmental science program.

www.cur.org

7

FALL 2016 • Volume 37, Number 1

Integrating UR across the curriculum is not only an effective
strategy for science, technology, engineering, and mathematics (STEM) disciplines, it is also a powerful pedagogy for humanities disciplines. Consequently, MURACE’s approach to
integrating UR at the departmental level allows the university to move beyond a STEM focus to a science, technology,
engineering, arts, and mathematics (STEAM) focus. Some
examples include:
■■ Theatre for Social Change, which is a general-educa-

tion course that involves collaboration between the
Department of Theatre and Dance and the School of
Nursing. Undergraduate research conducted on teen suicide, teen pregnancy, HIV/AIDS, and other health topics
results in student-written plays that theatre students
perform for at-risk teens. This interdisciplinary work is
a hallmark of the undergraduate experience at GCSU.
■■ The production of the play “Miss Electricity,” involving

undergraduate research in both the theatre department
and the Science Education Center. Undergraduates in
theatre researched the play and performed it for school
children as part of their creative scholarship. Students
studying environmental science prepared the research
and lesson plans about the play sent out to elementaryschool children in multiple counties. An electric car was
provided for the audiences to touch as part of the performance. The Science Education Center under Dr. Rosalie
Richards oversaw the GCSU students who prepared the
K-12 teacher lesson plans for teachers to supplement
their experience at GCSU inside their own classrooms.
■■ The Fats, Oil, and Grease (FOG) Project, in which under-

graduate students in marketing, environmental science,
and theatre conducted collaborative research about the
disposal of these materials to develop an original play,
“Don’t Flush It,” as part of a campus environmental
symposium.
While faculty members in environmental science have
made every attempt to increase UR in their program, they
still struggle to provide all students in the program with UR
outside of the classroom, particularly independent research
mentored by faculty. In order to obtain employment and/
or admission to graduate school in the field, graduates from
the environmental sciences program are expected to have
current scientific knowledge, research experience, and the
ability to communicate scientific findings and information.
While independent, faculty-mentored research is the “gold
standard” for achieving these outcomes, faculty, as noted,
have also sought through the program revision to provide
students these opportunities in a classroom-based setting.
This program revision has been a long, time-consuming process, but it has been facilitated by the cooperative nature and

8

Drs. Sallie Coke and Karen Berman with students from the Nursing/Theatre/
Early College Collaboration and Dr. Steve Jones at the Gulf-South Summit on
Service Learning and Civic Engagement Through Higher Education in Auburn,
Alabama.

dedication of the environmental science curriculum committee and the support structure at the university.
As faculty members continue to implement and adapt the
revisions, another challenge has been finding a good balance
between the process of evaluation and improvement and
providing continuity for students. While continuously asking for student feedback regarding their own progress in the
inquiry-guided labs, we also seek balance in terms of using
student feedback data productively, without implementing
too many changes year-to-year. We have found that implementing too many changes is both exhausting for us and
frustrating for students. We also have found that changes as
significant as the ones we have described sometimes take a
number of years to implement fully.

Theatre Department Case Study
With MURACE funding, faculty members in the Department
of Theatre and Dance have been incorporating research
opportunities and requirements in courses from the first
year through the senior capstone project. While research
has always been an integral part of theatre, the grants from
MURACE have greatly increased students’ awareness of
opportunities to share their work beyond the classroom.
After planning and implementing undergraduate research
through deliberate scaffolding, a key component in creating a UR culture in the department has been continued
and consistent participation in the GCSU Student Research
Conference, now in its 19th year. The close faculty mentorship developed for student presentations at conferences, has
helped the department to sustain students’ enthusiasm and,
perhaps even more importantly, maintain the regular habit
of presenting. By participating in the conference, the department’s students share their research with between 200 and
300 students from 27 different departments. Faculty members also help students present at state, national, and even
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international events through deliberate scaffolding within
our curriculum and also within presentation expectations.
Maintaining an effective, structured path to presentation is
not sustainable without MURACE funding and support.

■■ Use of information to accomplish purpose: The student

Assessing UR in Theatre

■■ Design process: Students’ research or creative work dem-

What has been the impact of incorporating undergraduate
research throughout our theatre and dance programs? The
department addressed that question by identifying specific
learning outcomes and appropriate assessment tools to measure the impact of UR on those outcomes. Department faculty members developed a single assessment rubric based on
learning outcomes identified in the Association of American
Colleges & Universities’ (AAC&U) Valid Assessment of
Learning in Undergraduate Education (VALUE) rubrics. The
AAC&U’s VALUE rubrics are described as “the most common
and broadly shared criteria or core characteristics that are
considered critical for judging the quality of student work”
(Maki 2015, 17). In our modified rubric, we selected specific outcomes from the following VALUE rubrics, including
quotes regarding desired student outcomes from the AAC&U
document.
The specific outcomes assessed are:
■■ Diversity of communities and cultures: The student

“Demonstrates evidence of adjustment in own attitudes
and beliefs because of working within and learning from
diversity of communities and cultures. Promotes others’
engagement with diversity.” (AAC&U Civic Engagement
VALUE Rubric)
■■ Connecting, synthesizing, and transforming: The student

“Transforms ideas or solutions into entirely new forms.”
(Creative Thinking VALUE Rubric)
■■ Critical position-taking: The student’s “Specific position

(perspective, thesis/hypothesis) is imaginative, taking
into account the complexities of an issue. Limits of
position are acknowledged. Others’ points of view are
synthesized within position.” (Critical Thinking VALUE
Rubric)
■■ Ethical self-awareness: “Student discusses in detail/ana-

lyzes both core beliefs and the origins of the core beliefs
and discussion has greater depth and clarity.” (Ethical
Reasoning VALUE Rubric)
■■ Personal and social responsibility: The student “Takes in-

formed and responsible action to address ethical, social,
and environmental challenges in global systems and
evaluates the local and broader consequences of individual and collective interventions.” (Global Learning
VALUE Rubric)

“Communicates, organizes and synthesizes information
from sources to fully achieve a specific purpose, with
clarity and depth.” (Information Literacy VALUE Rubric)
onstrates that “All elements of the methodology or theoretical framework are skillfully developed. Appropriate
methodology or theoretical frameworks may be synthesized from across disciplines or from relevant subdisciplines.” (Inquiry and Analysis VALUE Rubric)
■■ Connections to experience: The student “Meaningfully

synthesizes connections among experiences outside of
the formal classroom (including life experiences and
academic experiences such as internships and travel
abroad) to deepen understanding of fields of study and
to broaden own points of view.” (Integrative Learning
VALUE Rubric)
■■ Empathy: The student “Interprets intercultural experi-

ence from the perspectives of more than one worldview
and demonstrates ability to act in a supportive manner
that recognizes the feelings of another cultural group.”
(Intercultural Knowledge VALUE Rubric)
■■ Independent learning: The student’s “Educational interests

and pursuits exist and flourish outside classroom requirements. Knowledge and/or experiences are pursued
independently.” (Lifelong Learning VALUE Rubric)
■■ Communicating central message: The student expresses a

“Central message [that] is compelling (precisely stated,
appropriately repeated, memorable, and strongly supported.)” (Oral Communication VALUE Rubric)
■■ Implementing a solution: The student “Implements the

solution in a manner that addresses thoroughly and
deeply multiple contextual factors of the problem.”
(Problem-Solving VALUE Rubric)
■■ Communication: The student “Uses quantitative informa-

tion in connection with the argument or purpose of the
work, presents it in an effective format, and explicates
it with consistently high quality.” (Quantitative Literacy
VALUE Rubric)
■■ Interpretation: The student “Provides evidence not only

that s/he can read by using an appropriate epistemological lens but that s/he can also engage in reading as part
of a continuing dialogue within and beyond a discipline
or a community of readers.” (Reading VALUE Rubric)
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■■ Contributing to team meetings: The student “Helps the

team move forward by articulating the merits of alternative ideas or proposals.” (Teamwork VALUE Rubric)
and disciplinary conventions: The student
“Demonstrates detailed attention to and successful execution of a wide range of conventions particular to a
specific discipline and/or writing task(s) including organization, content, presentation, formatting, and stylistic
choices.” (Written Communication Rubric)

■■ Genre

The faculty members selected these particular outcomes
based on shared expectations of the skills we want to see
in our graduating students. In addition, the VALUE rubrics
served the objective that “a student learning outcome [be]
a concise statement of precisely what a student is expected
to know, understand, or be able to do as a result of the goals
that your program has adopted” (Buller 2012, 355).
The assessment criteria used by the VALUE rubrics to evaluate
students’ work range from “benchmark,” which is the lowest
acceptable level of work or performance, to the “capstone,”
which is the highest level of achievement. For each of the
courses in which we evaluated the impact of undergraduate
research on these outcomes, students were required to maintain a course portfolio containing specific assignments and
students’ reflections on their assignments. The rubric was
applied as a holistic evaluation of the portfolio.
Table 1 shows the results of our assessments following the
first year of the implementation grant. When combining
all of the 16 assessed categories, 46.2 percent of theatre and
dance students whom we assessed achieved the capstone
level based on our rubric and 15.4 percent were below the
benchmark level. Achievement was highest for the lifelong
learning, teamwork, and creative thinking outcomes. Student
achievement was lowest for the quantitative literacy outcome; only 13 percent reached the capstone level and 44.2
percent failed to attain the benchmark level. Through use of
the assessment rubric, faculty members acquired “evidence
of students’ strength and patterns of underperformance” and
subsequently made adjustments to course assignments and
activities (Maki 2015, 41-42).
Faculty members utilized these initial student assessment
results to revise the curriculum and improve their mentoring
skills as they became fully committed to making mentoring of
undergraduate researchers a priority. Mentoring undergraduate researchers became an integral part of the responsibility
of faculty members, and one-on-one mentoring became an
important part of each faculty member’s schedule. With the
department’s MURACE funding, students quickly became excited about undergraduate research as word spread about the
value of presenting at conferences. Students returning from
conferences shared their achievements and communicated a
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newfound pride in their work. Furthermore, the students developed a more sophisticated understanding of the craft and
preparation needed for successful undergraduate research.
Following the second year of the grant, and the refinements
of courses and activities made by the faculty, a total of 83
theatre students were evaluated using the rubric. Further,
48 students were evaluated separately for their work in a
general-education course, Theatre as Social Change, offered
by theatre faculty members. Twenty-three dance students
were also evaluated on dance research and original creative
work. In certain cases, students researched multiple projects.
Therefore, the department evaluated the impact of undergraduate research activities on student learning for total of
154 students.
As Table 2 shows, assessment after the second year of implementation showed tremendous improvement in students’
results. When combining all of the 16 assessed categories,
57.5 percent of theatre and dance students reached the capstone level, based on the rubric, and none were below the
benchmark level. Student results based on the VALUE rubrics
were highest for the creative and critical thinking, integrative learning, lifelong learning, oral communication, and
teamwork desired outcomes. Furthermore, the percentage of
students reaching the capstone level in quantitative literacy
increased from 13 percent after the first year to 42 percent
after the second year. Expectations became more apparent to
students, and theatre and dance professors became more accomplished at mentoring undergraduate research.
Integrating undergraduate research into the curriculum
ensures that students have the opportunity to participate
in a research experience. Integration of UR does not come
without its hurdles, however. Multiple exposures to research
opportunities within the curriculum cannot assure that
every student completes his or her research requirements
or attends a conference. The learning experience does not
come without the potential for misunderstanding between
students from different disciplines. For example, a theatre
student may not understand the research expectations of
students in the nursing program. Nursing students may be
surprised to learn that theatre students expect them to “practice” at midnight for a presentation.

Discussion
Additional funding to integrate UR into the curriculum and
to provide students opportunities to present their research
at national conferences comes at a cost. The theatre department relied on nearly $12,000 in grant funding from the
MURACE program. Whether dissemination of undergraduate
research is possible without such grants is uncertain. Faculty
members’ workloads also have grown due to additional as-
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Table 1. First-Year Student Assessment Using AAC&U* VALUE Sample Rubrics for Theatre, Dance, and
Theatre as Social Change Undergraduate Research
CIVIC ENGAGEMENT VALUE RUBRIC
Diversity of Communities and Cultures
CREATIVE THINKING VALUE RUBRIC
Connecting, Synthesizing, & Transforming
CRITICAL THINKING VALUE RUBRIC
Critical Position-Taking
ETHICAL REASONING VALUE RUBRIC
Ethical Awareness
GLOBAL LEARNING VALUE RUBRIC
Personal & Social Responsibility
INFO LITERACY VALUE RUBRIC
Use of Information to Accomplish Purpose
INQUIRY & ANALYSIS VALUE RUBRIC
Design Process
INTEGRATIVE LEARNING VALUE RUBRIC
Connections to Experience
INTERCULTURAL KNOWLEDGE RUBRIC
Empathy
LIFELONG LEARNING VALUE RUBRIC
Independent Learning
ORAL COMMUNICATION RUBRIC
Communicating Central Message
PROBLEM-SOLVING VALUE RUBRIC
Implementing a Solution
QUANTITATIVE LITERACY RUBRIC
Communication
READING VALUE RUBRIC
Interpretation
TEAMWORK VALUE RUBRIC
Contributing to Team Meetings
WRITTEN COMMUNICATION RUBRIC
Genre and Disciplinary Conventions

Capstone
4
82
Capstone
4
132
Capstone
4
120
Capstone
4
80
Capstone
4
60
Capstone
4

Milestone
3
48
Milestone
3
58
Milestone
3
78
Milestone
3
36
Milestone
3
60
Milestone
3

Milestone
2
39
Milestone
2
22
Milestone
2
15
Milestone
2
32
Milestone
2
33
Milestone
2

Benchmark
1***
0
Benchmark
1
3
Benchmark
1
2
Benchmark
1
1
Benchmark
1
16
Benchmark
1

50

48

32

9

Capstone
4
108
Capstone
4
121
Capstone
4
121
Capstone
4
143
Capstone
4
95
Capstone
4
118
Capstone
4
28
Capstone
4
120
Capstone
4
145
Capstone
4
67

Milestone
3
53
Milestone
3
75
Milestone
3
36
Milestone
3
52
Milestone
3
45
Milestone
3
36
Milestone
3
72
Milestone
3
30
Milestone
3
61
Milestone
3
46

Milestone
2
44
Milestone
2
17
Milestone
2
38
Milestone
2
17
Milestone
2
8
Milestone
2
50
Milestone
2
17
Milestone
2
11
Milestone
2
7
Milestone
2
35

Benchmark
1
9
Benchmark
1
2
Benchmark
1
13
Benchmark
1
3
Benchmark
1
0
Benchmark
1
3
Benchmark
1
3
Benchmark
1
2
Benchmark
1
2
Benchmark
1
0

Total**
46 215
Total
0 215
Total
0 215
Total
66 215
Total
46 215
Total
76 215
Total
1

215
Total

0 215
Total
7 215
Total
0 215
Total
67 215
Total
8 215
Total
95 215
Total
52 215
Total
0 215
Total
67 215

*AAC&U refers to Association of American Colleges and Universities. Levels of student attainment range from “benchmark” to “capstone” with
capstone being the highest level of student achievement.
**Total number of students assessed appears as “Total” on the right of each rubric.
***Numbers to right of “benchmark 1” are scores below benchmark criteria.
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Table 2. Second-Year Student Assessment Using AAC&U* VALUE Sample Rubrics for Theatre, Dance, and
Theatre as Social Change Undergraduate Research
CIVIC ENGAGEMENT VALUE RUBRIC
Civic Identity and Commitment (Diversity
of Communities and Cultures)
CREATIVE THINKING VALUE RUBRIC
Connecting, Synthesizing, & Transforming
CRITICAL THINKING VALUE RUBRIC
Critical Position-Taking
ETHICAL REASONING VALUE RUBRIC
Ethical Awareness
GLOBAL LEARNING VALUE RUBRIC
Personal & Social Responsibility
INFO LITERACY VALUE RUBRIC
Use of Information to Accomplish Purpose
INQUIRY & ANALYSIS VALUE RUBRIC
Design Process
INTEGRATIVE LEARNING VALUE RUBRIC
Connections to Experience
INTERCULTURAL KNOWLEDGE RUBRIC
Empathy
LIFELONG LEARNING VALUE RUBRIC
Independent Learning
ORAL COMMUNICATION RUBRIC
Communicating Central Message
PROBLEM-SOLVING VALUE RUBRIC
Implementing a Solution
QUANTITATIVE LITERACY RUBRIC
Communication
READING VALUE RUBRIC
Interpretation
TEAMWORK VALUE RUBRIC
Contributing to Team Meetings
WRITTEN COMMUNICATION RUBRIC
Genre and Disciplinary Conventions

Capstone
4

Milestone
3

Milestone Benchmark
2
1***

79

51

21

3

Capstone
4
100
Capstone
4
90
Capstone
4
80
Capstone
4
72
Capstone
4
92
Capstone
4
99
Capstone
4
103
Capstone
4
81
Capstone
4
100
Capstone
4
100
Capstone
4
81
Capstone
4
65
Capstone
4
93
Capstone
4
103
Capstone
4
82

Milestone
3
27
Milestone
3
33
Milestone
3
41
Milestone
3
34
Milestone
3
23
Milestone
3
17
Milestone
3
15
Milestone
3
30
Milestone
3
13
Milestone
3
14
Milestone
3
35
Milestone
3
27
Milestone
3
19
Milestone
3
29
Milestone
3
35

Milestone
2
21
Milestone
2
25
Milestone
2
27
Milestone
2
41
Milestone
2
33
Milestone
2
32
Milestone
2
30
Milestone
2
36
Milestone
2
34
Milestone
2
34
Milestone
2
32
Milestone
2
55
Milestone
2
36
Milestone
2
17
Milestone
2
31

Benchmark
1
6
Benchmark
1
6
Benchmark
1
6
Benchmark
1
7
Benchmark
1
6
Benchmark
1
6
Benchmark
1
6
Benchmark
1
7
Benchmark
1
7
Benchmark
1
6
Benchmark
1
6
Benchmark
1
7
Benchmark
1
6
Benchmark
1
5
Benchmark
1
6

Total**
0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154
Total

0

154

*AAC&U refers to Association of American Colleges and Universities. Levels of student attainment range from “benchmark” to “capstone” with
capstone being the highest level of student achievement.
**Total number of students assessed appears as “Total” on the right of each rubric.
***Numbers to right of “benchmark 1” are scores below benchmark criteria.
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sessment requirements related to the integration of UR into
the curriculum. The added time required of faculty comes at
a sacrifice of other duties. Therefore, presenting expectations
to faculty and gaining their buy-in prior to beginning the
process is very important. Our findings are limited to one
university, and further research into the potential for success
at other institutions should be examined.
By providing financial and logistical support, Georgia College
& State University’s MURACE program has facilitated the expansion of mentored undergraduate research and creative
endeavors, particularly at the curricular level, through planning and implementation grants. Over two years, the environmental science and theatre programs have restructured
their curricula so that all their students participate in UR.
Both programs created, redesigned, and enhanced courses,
and both programs provided substantial support for students
to present at state, regional, and national conferences. Many
of the programs’ students have produced original intellectual
and creative works, and, as noted earlier, some students reported a direct link between their UR experiences and their
success after graduation. The programs truly are models for
scaffolding undergraduate research into the curriculum to
reach the greatest numbers of undergraduates possible.
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Integrating Research Across Biology to Strengthen
Senior Capstone Research
Abstract
Westminster College is a small liberal arts institution graduating about 35 biology and molecular biology majors annually.
Ten years ago our department began requiring all seniors to
complete individual capstone research experiences. During
the initial years of this new research intensive requirement, preliminary assessment of student research proposals
revealed that most capstone students were unprepared for
utilizing scientific literature in an effective manner; were inexperienced at reading, interpreting and applying information from the literature; had difficulty identifying their own
questions within their areas of interest; and failed to see the
relevance of their work in real-world situations. Their lack
of preparation in these areas diminished their enthusiasm
and motivation for the capstone experience, which resulted
in an unwillingness to take ownership of their capstone
projects, leading to unsatisfactory student performance.
Therefore, in 2011 we revised our introductory and intermediate biology courses in order to better prepare our students
for the goals and objectives of our capstone course as well to
provide students with the skills needed for a broad range of
careers in the biological sciences. This article highlights the
revisions made throughout our curriculum so that students
could: (1) gain more experience with scientific literature; (2)
develop better questions and testable hypotheses based on
current knowledge; (3) improve experimental design as well
as understanding of how to collect, analyze, and interpret
data; and (4) report findings and conclusions in a more effective and professional manner. Following implementation
of our curricular revisions, qualitative and quantitative as-

sessment indicated that a number of our goals and objectives
are being achieved. Student understanding and application
of the scientific process has shown noticeable improvement,
which has ultimately led to improvements in the quality of
our students’ research experience.

Introduction
Westminster College is a small liberal arts institution graduating about 35 biology and molecular biology majors annually.
Ten years ago we began requiring senior capstone research in
our biology curriculum, and beginning in 2011 we revised
our introductory coursework to include more authentic research experiences. These changes to our courses (see Table 1
for the general curriculum outline) were developed to better
prepare our students for the capstone and to better provide
students with the skills needed for careers in which they
must apply and communicate science (AAAS 2010).
Our overall aim for both the introductory and capstone
courses was to help students to: (1) gain experience with
scientific literature; (2) develop good questions and testable
hypotheses based on current knowledge; (3) design experiments and collect, analyze and interpret data; and (4) report
findings and conclusions in an appropriate professional style
(laboratory notebooks, primary research papers modeled on
undergraduate research journals, NIH-style grant proposals
or conference-style posters).
We emphasized literature to help students develop an understanding of current knowledge pertaining to a topic, and to
understand how science is communicated. Scientific literacy
involves higher-level cognitive activities (Bloom 1956), has

Table 1. Westminster Biology Core Curriculum
Course Number and Title

Student Population

Linked lab

Sections (10-24 students)

Instructors

BIO 201 Cell Biology and Genetics

Freshmen

Yes

5 or 6 fall semester

1 per section

BIO 202 Evolution, Form and Function

Freshmen

Yes

3 or 4 spring semester

1 per section

BIO 203 Biodiversity and Ecology

Sophomores

Yes

2 fall semester

1 per section

BIO 206 Biostatistics and Experimental Design

Freshmen/Sophomores

No

1 every semester

1 per section

BIO 601 Biology Capstone

Juniors

No

2 spring semester

2 per section

BIO 602 Biology Capstone

Seniors

No

2 fall semester

2 per section

Bio 300 - 400 Advanced Electives (5 required)

Sophomores-Seniors

Yes

Varies by semester

1 per section
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been shown to greatly enhance research skills (Carey and
Colicelli 2005), and is an essential skill for success in graduate school or in technical careers (Alberts 2009). The ability
to interpret literature in turn prepares students to develop
better questions and design experiments, allowing for the
use of inquiry-based methods, which cultivates students who
view science as solving problems rather than merely involving performance of tasks (Gormally et al. 2011). Finally, we
focused on helping students learn to analyze and report the
outcomes of their research, as these were areas where growth
was needed. Studies have found that students’ skills in
quantitative thinking, in particular, are deficient across the
biological curriculum (Bialek and Botstein 2004), but such
skills are essential to preparing students for the growing need
for quantitative approaches to biology (National Research
Council 2003). Furthermore, assessments that require students to write in a format suitable for publication in a specific setting have traditionally not been used in undergraduate
teaching, but reports of the benefits of such assessments are
on the rise (Gliddon and Rosengren 2012).

A Research-intensive Capstone
Requiring an individual research project is a straightforward
mechanism for providing all students with an authentic
scientific experience (Lewis et al. 2003) and, given the small
class sizes at Westminster (15 to 40 per cohort), it was an easily achieved goal. In the spring semester of their junior year,
biology majors enroll in a capstone course (see Appendix
A for the Bio 601 syllabus). Each student is matched with
a faculty advisor to draft a research project of the student’s
own design, within the advisor’s area of expertise. In order to
achieve our programmatic goals, the design phase includes
an extensive literature review and the writing of a research
proposal. During the fall semester of their senior year (see
Appendix B for the Bio 602 syllabus) biology majors complete their research and subsequently present their results to
faculty and peers during a juried poster session. Throughout
both semesters, students attend capstone classes in which
their progress is monitored and assessed by capstone instructors using various assignments (Table 2).

Table 2. Research Activities, Assessment in Westminster Biology Capstones
Course

Assignment

Outcome Assessed

Journal Club Presentation

1) Gain experience with scientific literature

Journal Club Review

4) Report findings and conclusions in a professionally appropriate style

Annotated Bibliography
Question Summary

1) Gain experience with scientific literature
2) Develop good questions and testable hypotheses based on current knowledge
2) Develop good questions and testable hypotheses based on current knowledge
2) Develop good questions and testable hypotheses based on current knowledge

Proposal Presentation

3) Design experiments; collect, analyze, and interpret data
4) Report findings and conclusions in a professionally appropriate style

Bio 601
Pilot Study Summary
Proposal Drafts

3) Design experiments; collect, analyze, and interpret data
4) Report findings and conclusions in a professionally appropriate style
1) Gain experience with scientific literature
2) Develop good questions and testable hypotheses based on current knowledge

Final Proposal

3) Design experiments; collect, analyze, and interpret data
4) Report findings and conclusions in a professionally appropriate style

Qualifying Exam
Project Update Presentation
Bio 602

Poster Progress Presentation
Poster Draft
Poster Session Presentation

16

2) Develop good questions and testable hypotheses based on current knowledge
4) Report findings and conclusions in a professionally appropriate style
2) Develop good questions and testable hypotheses based on current knowledge
3) Design experiments; collect, analyze, and interpret data
4) Report findings and conclusions in a professionally appropriate style
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Over the first few years of implementing the capstone experience it became clear that our expected outcomes were not
being met. Assessment of students’ research proposals during the first semester of the capstone revealed that students
were inexperienced at utilizing appropriate databases to find
relevant literature; were inexperienced at reading, interpreting and applying information in the literature to formulate
good questions of their own; and failed to see the relevance
of what they were doing to real-world situations. Their lack
of preparedness in these areas diminished their motivation
to see their academic activities as meaningful and to try to
attain benefits from them (Brophy 2004; Glynn et al. 2009).
Lack of preparation and motivation resulted in unwillingness to take ownership of their capstone projects, which
was likely a major contributing factor in poor performance
since lack of motivation correlates significantly with underachievement (Balduf 2009).
Moreover, students’ familiarity with their faculty members’ research interests was surprisingly limited and, being
unaware of the range of methodologies available to them,
students frequently based their questions on preconceived
ideas of what they thought could be achieved, rather than
formulating good questions and then utilizing appropriate
methods to answer them. Some students even expected faculty to provide them with defined projects, which circumvented the need for independent inquiry and an extensive
review of the literature.
Such issues persisted through the development of their
research projects in the first capstone course (Bio 601) and
into the conduction of their research in the second capstone
(Bio 602). Posters displayed deficiencies in students’ ability to analyze and communicate results; students struggled
with the application and interpretation of statistical tests
necessary for proper analysis of biological data. For example,
about 75 percent of the total of 225 students in our cohorts
from 2005 to 2013 who performed statistical analysis used
only ANOVA (Analysis of Variance), with over half of them
using ANOVA inappropriately.
Further, the majority of capstone students were uncomfortable or unfamiliar with the oral and written communication
styles of scientific information, leading them to perceive the
goals and objectives of assignments that integrated literature
and research to be unrealistic and difficult (Waters 2015).
Moreover, there was a disconnect between faculty expectations and student performance in the proposal and presentation assignments. Our faculty was disappointed with the
caliber of capstone work, with an average of 6 percent of
students (one to three students, depending on class size)
each year failing to adequately meet faculty expectations

Westminster Senior Meredith Mishler presents her capstone research to
first-year students at the course poster session.

for capstone work, and thus not receiving a passing grade
in the course.
To address the writing and motivational issues, we made
the experience more realistic and relevant to science-related
careers by replacing faculty-written guidelines with the NIH
grant-writing guidelines (NIH 2010). Additionally, a written
qualifying exam was added at the end of Bio 601, directly
addressing the students’ comprehension of both the scientific process and their own specific project. Since making these
changes the students seem more engaged, and the quality of
their proposals has improved. When surveyed, 60 percent
of our eight biology faculty members agreed that capstone
students now formulate more-sophisticated questions than
previously, and these questions are the core of their research
proposals.
Further, as seen in other models (Kember et al. 2008), making the capstone course as realistic an experience as possible
has improved the course dramatically. Our course design
could be translated to other small institutions with manageable student-to-faculty ratios for individualized research,
but it also could be modified to work at larger institutions
as well. Expansion could be achieved either through a selection and requirement process to identify specific students
for advanced research or through an approach that has all
students complete the literature search and project design
assigned in Bio 601 without performing the bench work
required in our Bio 602 course, an approach that has been
successful at other institutions (Valter and Akerlind 2010).
However, we also propose that the most successful research
capstones are built upon early introduction of all the skills
required to develop students into well-rounded scientists.
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Table 3. Introductory Biology Laboratory Module
Content
Learn relevant
background information
Session 1

Learn appropriate
methodology
Perform controlled
experiment

Outcome Assessed

Reading
comprehension
quiz

1) Gain experience with
scientific literature

Lab notebook

4) Report findings and
conclusions in a professionally
appropriate style
3) Design experiments; collect,
analyze, and interpret data

Data analysis of
controlled experiment

Lab notebook

Literature search of
relevant topics

Literature
search
worksheet

Session 2

Session 3

Assignments

4) Report findings and
conclusions in a professionally
appropriate style
1) Gain experience with
scientific literature
2) Develop good questions and
testable hypotheses based on
current knowledge

Develop new question
and hypotheses
based on controlled
experiment and
literature search

Experimental
design
worksheet, lab
notebook

Carry out independently
designed experiment
and analyze data

Lab notebook

3) Design experiments; collect,
analyze, and interpret data

Write research paper

BIOS-style
research paper

4) Report findings and
conclusions in a professionally
appropriate style

3) Design experiments; collect,
analyze, and interpret data
4) Report findings and
conclusions in a professionally
appropriate style

Introducing Research into Introductory Courses
The changes introduced at the senior-year level improved
the ability of our students to meet our program objectives;
however, the synthesis and execution of an independent
research project also required changes designed to develop
students’ baseline skills across all of our objectives earlier
in the curriculum. Our introductory biology courses (Table
1) are composed of linked laboratory and lecture sections
taught by the same instructor. Until 2011, the required lab
component of each course included a series of stand-alone
labs, each assessed with a short report that focused on results and conclusions. These labs introduced students to a
variety of skills and concepts, but emphasized breadth of
coverage over depth and inquiry. Most of the lab exercises
were narrowly focused, addressing a specific skill or concept
that neither connected to topics that engaged the students
nor required a comprehensive literature review for the stu-
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dents to formulate testable hypotheses.
Information-literacy assignments were
generally stand-alone exercises that were
not linked to a lab exercise, which is
thought to reduce their efficacy (Carey
2005).
Further, students were unmotivated in
conducting the exercises and writing their
lab reports because we failed to help them
understand the relevance of the activities
to professional research and because students were confused by different expectations among professors regarding the style
of the lab reports. Some faculty members
expected more formal lab reports than
others. In order to better achieve our
desired student outcomes, we altered the
curriculum so that students developed the
needed skills, and we intertwined them
logically to better reflect how scientific
research occurs. The introductory series of
labs was transformed into a combination
of skills workshops and several multiweek research modules in each course, a
successful trend in inquiry experiences
(Colabroy 2011; Gliddon and Rosengren
2012). Skills workshops introduce methodology or concepts (microscopy, spectroscopy, information literacy, etc.),
whereas modules aim to meet all of our
desired outcomes for students’ research
experiences (see Table 3 for the general
overview of a research module).

One of the hardest transitions for firstyear students into this style of learning
is finding appropriate literature, being
able to understand and incorporate the
content into their own experiments, and writing in a clear,
succinct scientific style. Previous studies indicate the importance of trying to introduce these skills early in order
to develop long-term benefits (Sato et al. 2014). We took
multiple approaches to improve our students’ expertise in
these areas. First, the initial skills workshop in Bio 201 is a
computer laboratory session in which we instruct students
about finding literature using the most appropriate databases and resources for the field of study (which varies by
course content), and we introduce EndNote as a tool for
managing citations.
Throughout subsequent research modules, guided homework or in-class assignments are used to ensure that students not only find literature, but also assess the relevance
and usefulness of sources for experimental design and the
content of research papers. These exercises have students
describe their search process and use of key words, classify
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sources as primary or secondary, summarize article contents,
and indicate how content will be used in their research papers.
Students are first introduced to the module system in Bio 201
with a series of exercises that focus on the scientific method,
incorporating an experiment tied to the summer reading
assignment from the Westminster College “Next Chapter”
First-Year Program, which is intended to connect a common summer reading to several curricular experiences in the
freshman year. Such modules have included exploring the
anti-bacterial properties of tea in conjunction with The Ghost
Map by Stephen Johnson and examining the effect of cellular
stresses on protein expression in HeLa cells to complement
The Immortal Life of Henrietta Lacks by Rebecca Skloot (described in detail in Resendes 2015).
Further modules were developed by transitioning existing lab
activities into modules. For example, before curricular revision, Bio 201 students performed a common exercise using
spectrophotometry to measure peroxidase enzyme activity,
submitting their results as a short lab report. The transformation of this exercise into a research module exemplifies
the template (Table 3) used for all of our modules. The first
session of the module involves a “canned” experiment on
the effect of an “unknown substance” on peroxidase activity
that introduces the required methodology, as well as data
collection and analysis for subsequent experiments. The
second session involves no wet work; rather, students use
graphs to determine that the unknown substance in their
experiment was an inhibitor. Then they work in teams to
find relevant primary and secondary literature to help them
formulate questions and hypotheses about variables that
might affect enzyme activity. Using the literature, they design experiments to test their hypotheses, and develop the
introduction and discussion sections of their research papers.
During the final week of the module, students conduct their
experiments and analyze data. The final product is a primary
research paper in the style of the journal BIOS, an undergraduate research publication from the TriBeta National Biology
Honor Society.
We propose that it is the style of these modules that provide
the strength to our curriculum; 75 percent of our faculty
agreed that students in capstone cohorts who were trained
using the introductory module system use more relevant
sources than previous cohorts, and 50 percent agreed that
students are better at incorporating these sources into their
capstone proposals. Additionally, as noted above, before the
incorporation of modules into our introductory curriculum,
on average 6 percent of students did not receive a passing
grade in capstone courses. Our first cohort at Westminster
taught with the module-style introductory courses began
the capstone process in 2014, and every student in both this
cohort and the next met course expectations and received a
passing grade in Bio 601.

Dr. Kathy Robertson evaluates Westminster Senior Caitlin Stiffler’s senior
capstone poster presentation.

These outcomes suggest that the consistency in format and
expectations for both the laboratory sessions and linked
assignments prepared students for realistic research experiences in capstones and beyond. Previous studies demonstrate that when introductory courses are transitioned to
discovery-based, multi-week modules, students go on to
engage in intermediate and advanced courses with increased
confidence and enthusiasm (Gormally et al. 2009; Ronsheim
et al. 2009).
The module format can easily be fashioned to fit existing curricula and works well for different content areas in biology.
For example, this mixture of skills workshops and modules
is used in Bio 202 (Evolution Form and Function), which is
taken in the spring of the first year. Students are exposed to
new methodologies, while skills in the identification and
use of literature resources and the writing of research papers
are reinforced. Modules in this course include experiments
in molecular phylogenetics and in cardiac physiology using
Daphnia. In Bio 203 (Biodiversity and Ecology), half of the
course focuses on ecological principles and is well-suited
to reinforcing the scientific method. The modules in this
course transition students into new areas, introducing students to ecological studies in which hypotheses are tested
without manipulating a system and to independent projects
with fewer constraints on methodology and systems.

Incorporating Experimental Design, Statistical
Analysis
The scaffolded introduction to experimental design, analysis
of research literature, and scientific communication offered
in Bio 201, 202, and 203 did not fully address the students’
lack of experience with data interpretation and statistical
analysis. Students still struggled to understand how the
choice of statistical test could serve as a framework for study
design, and they admitted to being uncertain about what
statistical test was appropriate for their data. Therefore, in
2008 we added a required course, Bio 206: Biostatistics and
Experimental Design to the curriculum as a prerequisite for
capstone courses (see Appendix C for course syllabus). This
course builds on the concepts of hypothesis-testing and ex-
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perimental design and exposes students to more advanced
graphing and data-analysis techniques. These objectives
are achieved by emphasizing the importance of making a
research plan by introducing elements of good experimental design such as replication, controls, randomization, and
blocking. In doing so, students are taught that they must
consider statistical issues early to avoid flaws in study design. These concepts are introduced using real biological
questions, and the students go on to design experiments
using these principles.
To develop student skills in data analysis and eliminate
the tendency to use raw data, this course also teaches
students how to summarize and visualize their data with
tables and figures. Specifically, we use graphing assignments
that include creating proper table titles or figure legends,
and written descriptions of patterns in the data. Then, to
help students interpret their data, they are introduced to a
tool kit of both categorical and numerical statistical tests,
and how to execute them with computer software (for example, IBM SPSS Statistics for Windows; Minitab Statistical
Software). As each test is introduced, students build a flow
chart based on the type of biological question and the type
of variables that were measured. This assignment helps
them to systematically work through problems and serves
as an important reference for lab experiments. In addition,
problem sets require students to use probability-based outcomes of statistical tests to interpret biological questions.
Finally, we continually emphasize that statistical tests are a
very useful tool, but that students must remember to also
think critically as biologists because statistical significance
is not the same as biological importance. As a result, we
have seen an increase in the ability of students to read and
critique results in the literature, and an increase in the rigor
of their analyses in capstone research. As indicated in Table
4, once Bio 206 was introduced into the curriculum we saw
both an increase in the number of different statistical tests
used by students in their capstone posters and a decrease
in students relying solely on an ANOVA, the main test they
were aware of previously. These trends began with students
who opted to take Bio206 voluntarily before it became a required prerequisite for the capstone (Table 4), and the trend
continued moving forward.
This successful incorporation of experimental design and
statistical analysis can be introduced into a curriculum in

various ways at other institutions. While the development
and incorporation of a new course as we have done is one
option, these skills can be woven into existing courses by
purposely developing modules in which emphasis is placed
on experimental design and the introduction of statistical
tests relevant to the particular type of data that would be
generated in a specific module.

Reinforcing Outcomes in Advanced Courses
In addition to the introductory 200-level sequence and the
capstone experience, our curriculum requires five elective
courses, with nearly all electives including a required laboratory section. Reinforcement of all of our desired student
outcomes is now more intentionally continued in these
upper-level electives so that students are able to identify
practices common to different disciplines, for a more holistic,
inquiry-driven approach to their education. Students continue to read, analyze, and interpret primary articles pertinent
to the course-specific discipline; their skills are typically assessed though journal-club workshop presentations.
At the advanced level, when primary articles are more
specialized and intimidating to students, further training
is provided. For example, in several courses a three-week
journal-club workshop is included in the syllabus; we teach
students to read primary articles using a systematic method,
which focuses on interpreting figures using a process-oriented, guided-inquiry learning (POGIL) model (Moog and
Spencer 2008). Students create their own rubrics to guide
their presentations (Robertson 2012). Students who have
taken the workshops subsequently get better grades than
students who have not, earning more A’s and B’s and fewer
grades of C or lower (Robertson 2012). Students perceptions
of the workshop also indicate they feel that they gained
greater confidence in their abilities. In a survey, 85 percent of
students reported that they felt better prepared to present a
paper after doing the workshop, and 97 percent said it helped
them to better understand and feel more confident about
reading primary literature for other classes (Robertson 2012).
In addition to advanced training in literature interpretation, approximately 50 percent of the lab sessions in our
upper-level courses are discovery-style, and several include
a semester-long project. Projects are often centered on the
instructor’s own research area, which fosters interest by
students in potential capstone projects. In many of these

Table 4. Students’ Improved Statistical Analysis in Capstone Posters
Outcome

Student Cohorts before Introduction Mixed Cohorts (Only Some
of Bio 206 (Biostatistics and
Students with Bio 206
Experimental Design)
Experience)

Cohorts after Bio 206
Was Required for
Capstone

Average number of different statistical
tests used per cohort

7.5

7

10.3

Average percent of students relying solely
on ANOVA (Analysis of Variance) for
statistical analysis per cohort

43%

14.30%

15.20%
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projects, we encourage students to utilize primary literature
and other sources of information to support their questions
and hypotheses. For example, in the course titled Animal
Behavior students observe a species of their choice in the
field for several weeks and develop an ethogram. Their
ethogram, supplemented with primary sources, becomes the
basis for their question. In Developmental Biology, students
use data and observations collected during lab experiments
as the basis for formulating “next-step” questions (Moog
and Spencer 2008) and writing mini research proposals. The
reports for such projects are written in the style of a journal
relevant to the course discipline.
For example, students in Cell and Molecular Biology use the
style of Cell, and Animal Behavior students write in the style
of Animal Behaviour, and are referred to the “instructions
for authors” on the Animal Behaviour website to develop
their own style guidelines. These types of modifications are
a great first step at broadening the use of literature and research in the curriculum and also allow instructors the freedom to incorporate skills that are specific to their particular
subfield. These experiences prepare students for advanced
independent research both at the undergraduate level and
beyond.

Specifically, capstone cohorts before the Bio206 requirement
sent on average 26 percent of seniors (three to six students,
depending on class size) to present their work externally,
whether at regional Tri-Beta honors society meetings, NCUR
(National Conferences on Undergraduate Research), or
discipline-specific national meetings. Beginning with the
2011 capstone cohort, at least 50 percent of seniors (15 to
20 students depending on class size) presented their research
at external meetings. This change reflects the opinions of
our faculty on the quality of capstone projects, as it is the
responsibility of the research mentor to decide whether a
student’s work is of sufficient depth and merit for external
presentation.
As a whole, we have experienced success in improving the
quality of our students’ capstone research on multiple levels,
and have provided them with an enhanced skill set in applying and communicating science through the incorporation
of research and analysis throughout our curriculum.
References
Alberts, Bruce. 2009. “Redefining Science Education.” Science 323(5913): 437.
doi: 10.1126/science.1170933.
American Association for the Advancement of Science (AAAS). 2010. Vision

Outcomes
Through the modification of our introductory courses and
the capstone experience itself we have achieved success, to
varying degrees, in achieving each of our desired student
outcomes. Regarding the goal of increasing our students’ experience with scientific literature, the use of primary sources
has increased and student searches are more targeted, so
the papers they find are more relevant to their experiments.
Before the use of modules, although students were encouraged to seek primary sources for their lab report discussions,
the average number varied from none to two to five per
course by motivated students. Now, students are expected
to use at least three primary sources per module, making
their minimum use nine sources per course, with motivated
students finding and using up to 15 sources per course. In
addition, the use of EndNote for collecting, organizing, and
citing articles occurs uniformly among all capstone students.
Regarding experimental design, our faculty members have
reported both an improvement in the quality of research
questions asked and increased sophistication in experimental design. Additionally, the overall use of statistical analysis
has increased, with students selecting methodologies that
are more appropriate for their data (Table 4). Finally, the
overall quality of the capstone projects and presentations
has improved dramatically, with 60 percent of faculty reporting increases in students’ confidence and articulation at
their poster presentations. Most importantly, there has been
a decline in students failing to meet course expectations,
and we have seen a rapid increase in students with research
projects of high enough caliber for external presentation.

and Change in Undergraduate Biology Education a Call to Action. Washington,
DC: AAAS.
Balduf, Megan. 2009. “Underachievement in College Students.” Journal of
Advanced Academics 20(2): 274-294. doi: 10.1177/1932202x0902000204.
Bialek, William, and David Botstein. 2004. “Introductory Science and
Mathematics Education for 21st-Century Biologists.” Science 303(5659): 788790. doi: 10.1126/science.1095480.
Bloom, Benjamin. 1984. Taxonomy of Educational Objectives: The Classification
of Educational Goals. Handbook 1: Cognitive Domain, Ed. 2. Boston, MA:
Addison Wesley Publishing.
Brophy, Jere. E. 2004. Motivating Students to Learn, 2nd edition. Mahwah, NJ:
Lawrence Erlbaum Associates.
Carey, Michael, and John Colicelli. 2005. “Primary Literature-Based
Learning Complements and Enhances Research Experience: The Howard
Hughes Undergraduate Research Program (HHURP) at UCLA.” Council on
Undergraduate Research Quarterly 25: 114–117.
Colabroy, Keri. 2011. “A Writing-Intensive, Methods-Based Laboratory
Course for Undergraduates.” Biochem. Mol. Biol. Edu. 39(3): 196–203. doi:
10.1002/bmb.20496.
Gliddon, Catherine, and Rhonda Rosengren. 2012. “A Laboratory Course for
Teaching Laboratory Techniques, Experimental Design, Statistical Analysis,
and Peer Review Process to Undergraduate Science Students.” Biochem. Mol.
Biol. Edu. 40(6): 364–371. doi: 10.1002/bmb.20645.
Glynn, Shawn. M, Gita Taasoobshirazi, and Peggy Brickman. 2009. “Science
Motivation Questionnaire: Construct Validation with Nonscience Majors.” J.
Res. Sci. Educ. 46(2): 127-146.

www.cur.org

21

FALL 2016 • Volume 37, Number 1

Gormally, Cara, Peggy Brickman, Brittan Hallar, and Norris Armstrong. 2011.
“Lessons Learned About Implementing an Inquiry-Based Curriculum in a
College Biology Laboratory Classroom.” J. Coll. Sci. Teach. 40(3): 45-51.
IBM SPSS Statistics for Windows. 2013. Armonk, NY: IBM Corporation.
Kember, David, Amber Ho, and Celina Hong. 2008. “The Importance of
Establishing Relevance in Motivating Student Learning.” Active Learning in
Higher Education 9(3): 249-263. doi: 10.1177/1469787408095849.
Lewis, Susan, Lisa Conley, and Cynthia Horst. 2003. “Structuring Research
Opportunities for All Biology Majors.” Bioscene 29(2): 9-14. Minitab Statistical
Software. State College, PA: Minitab, Inc., 2010. Print.
Moog, Richard S. and Jim N. Spencer. 2008. POGIL: Process Oriented Inquiry
Learning. Oxford: Oxford UP.
National Institutes of Health. 2010. “A Quick Guide for Grant Applications.”
Retrieved from http://deainfo.nci.nih.gov/extra/extdocs/gntapp.pdf
National Research Council. 2003. BIO 2010: Transforming Undergraduate
Education for Future Research Biologists. Washington, DC: National Academies
Press.
Resendes, Karen. 2015. “Using Cellular Stress of HeLa cells as a Mechanism
to Introduce First Year Students to the Scientific Method, Primary Literature,
Protein Expression and Scientific Writing.” Biochemistry and Molecular Biology
Education 43(2): 110–120. doi: 10.1002/bmb.20852.
Robertson, Katherine. 2012. “A Journal Club Workshop that Teaches
Undergraduates a Systematic Method for Reading, Interpreting and
Presenting Primary Literature.” J. Coll. Sci. Teach. 41(6): 25-31.
Ronsheim, Margaret, A. Marshall Pregnall, Jodi Schwarz, Mark Schlessman,
and Kathleen Raley-Susman. 2009. “Teaching Outside the Can: A New
Approach to Introductory Biology.” Bioscene 35(1): 12–22.
Sato, Brian K., Pavan Kadandale, Wenliang He, Paige M. N. Murata, Yama
Latif, and Mark Warschauer. 2014. “Practice Makes Pretty Good: Assessment
of Primary Literature Reading Abilities across Multiple Large-Enrollment
Biology Laboratory Courses.” CBE—Life Sciences Education 13(4): 677-686.
doi: 10.1187/cbe.14-02-0025.
Valter, Krisztina, and Gerlese Akerlind. 2010. “Introducing Students to Ways
of Thinking and Acting Like a Researcher: A Case Study of Research-led
Education in the Sciences.” International Journal of Teaching and Learning in
Higher Education 22(1): 89-97.
Waters, Natalie. 2015. “A Poster Assignment Connects Information Literacy
and Writing Skills.” Issues in Science and Technology Librarianship 80.

Karen K. Resendes
Westminster College, resendkk@westminster.edu
Karen K. Resendes is an associate professor of biology at
Westminster College in New Wilmington, PA. Her biological
research interests focus on the process of nuclear export, including
the characterization of new players as well as the role of nuclear
export during chemotherapy-induced apoptosis. Her pedagogical
research involves developing research-based experiences in the
classroom and the efficacy of personal response systems (click-

22

ers) in small upper-division courses. Her work with and concerning undergraduates has been published in Experimental Cell
Research and Biochemistry and Molecular Biology Education.
Resendes received her PhD from Brown University and was a postdoctoral scholar at the University of California San Diego/San
Diego State University. She is a member of the American Society
of Cell Biology and serves as a councilor in the Biology Division
of CUR.
Joseph M. Balczon is an associate professor of biology at
Westminster College. His research interests focus on the evolution and maintenance of antibiotic-resistance genes in bacterial
populations, trophic relationships within microbial communities,
and environmental toxicology. Balczon earned his PhD from The
Pennsylvania State University.
Joshua C. Corrette-Bennett is an associate professor of biology
and molecular biology at Westminster College. His research interests focus on inhibition of microbial defense mechanisms using
molecular gene-targeting techniques and the study of molecular
mechanisms underlying salamander limb regeneration. His teaching expertise focuses on molecular genetics as well as current
applications of recombinant DNA techniques. His pedagogical
interests include enhancing undergraduate scientific literacy and
improving undergraduate awareness of the scientific, social, ethical, and legal implications of the human genome project. His work
on the latter has been published in The Human Genome Project
in College Curriculum (The University Press of New England).
Corrette-Bennett earned his PhD in cell and molecular biology at
Brandeis University and is a member of the American Society of
Microbiology.
Kerri Cornell Duerr is an assistant professor in the Biology and
Environmental Science Programs at Westminster College. She
teaches courses in biodiversity and conservation, ornithology, and
biostatistics. Her research interests focus on the effects of multiscale habitat patterns on the demography of bird populations.
Duerr received her MS from Villanova University and her PhD
from the University of Vermont. She is a member of The Wildlife
Society and the American Ornithologists’ Union and serves on the
Council for the Wilson Ornithological Society.
Katherine Robertson is an associate professor of biology at
Westminster College. Her research interests focus on learning and memory in social insects and the development and
plasticity of connections in the brain. In pedagogical research,
Robertson is interested in how students perceive and assimilate
different scientific methodologies. Her work was been published
in Developmental Biology, Development, and the Journal of
College Science Teaching, among other venues. She received her
PhD in developmental biology from the University of London, UK,
and has done postdoctoral research at Carnegie Mellon University.
She also has taught at Duquesne University in Pittsburgh.
doi: 10.18833/curq/37/1/6

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

Appendix A: Bio 601 Syllabus

www.cur.org

23

FALL 2016 • Volume 37, Number 1

24

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

www.cur.org

25

FALL 2016 • Volume 37, Number 1

26

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

www.cur.org

27

FALL 2016 • Volume 37, Number 1

Appendix B: Bio 602 Syllabus

28

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

www.cur.org

29

FALL 2016 • Volume 37, Number 1

30

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

www.cur.org

31

FALL 2016 • Volume 37, Number 1

Appendix
206 Syllabus
Appendix
C: C:
Bio Bio
602 Syllabus

32

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

www.cur.org

33

FALL 2016 • Volume 37, Number 1

34

Council on Undergraduate Research

ON THE WEB
COUNCIL ON UNDERGRADUATE RESEARCH

Mary C. Stenson, Amy Olson,
College of Saint Benedict/Saint John’s University

CUR Focus

Scaffolding Undergraduate Research in Integrative Health Science
Abstract
A pilot interdisciplinary program in integrative health
sciences (IHS) is purposely designed to incorporate undergraduate research at each level, building upon the previous
level as students progress through the program. Curricular
goals and assessments for this program are scaffolded so that
students learn to do research without feeling overwhelmed
or intimidated. Goals for information literacy, disciplinary
writing, inquiry and analysis, and communication are also
embedded within the undergraduate research experiences
throughout the IHS curriculum. By the time students reach
their capstone research projects in their third and fourth
years, they are prepared to develop and conduct their own
independent projects because of their extensive previous
research experiences. The stepwise approach guides students
toward greater independence and higher expectations, culminating in the production of high-quality independent undergraduate research. The IHS major is currently approved as
an advising track within the Integrative Science major with
plans to formalize the track as a concentration in 2017.
Undergraduate research is a high-impact educational practice (Kuh 2008), which is defined to include characteristics
such as active student engagement, development of reading
and writing skills, analytical thinking, problem solving, and
teamwork. Traditionally, undergraduate research is structured using an apprenticeship model (Zimbardi and Myatt
2014) in which undergraduates work with a faculty member
and often have little background in research or the skills
necessary for independent research. Beginning research
students cannot anticipate or initiate action independently
and must rely on faculty direction at each step of the research process. The faculty member typically does not have
specific learning goals aimed at leading the student to new
levels of independence, nor does the faculty member collect
evidence of the student’s ability to successfully complete
tasks and apply experience to a new problem. Mercer (1994)
describes these characteristics as distinguishing student research “help” from scaffolded research activities. Scaffolding
within a project or curriculum must provide temporary support to students in order to lead them to increasing levels
of independence as they progress through their academic
programs.

Undergraduate research can be scaffolded throughout a curriculum to help students develop and master several learning
goals simultaneously. Hammon and Gibbons (2005) define
scaffolding as providing “temporary supporting structures to
assist learners to develop new understandings, new concepts,
and new abilities. As the learner acquires these skills, so
teachers need to withdraw that support, only to provide further support for extended or new tasks, understandings, and
concepts” (Hammond and Gibbons 2005, 8). A guided, stepwise approach to undergraduate research will help students
develop skills necessary for quality independent research,
as well as the necessary self-efficacy to work collaboratively
with teammates and faculty mentors. A stepwise approach
helps alleviate some of the uncertainty and intimidation
that students may experience as they begin independent
research. At the College of Saint Benedict and Saint John’s
University (CSB/SJU), we implemented a “pilot major” to expose students to the interdisciplinary nature of health, while
focusing on undergraduate research and the integration of
coursework from different disciplines.

Context
The College of Saint Benedict and Saint John’s University
(CSB/SJU) are separate, but coordinate, liberal arts institutions that are academically joined. They have a combined
enrollment of approximately 4,000 undergraduates. Students
interested in studying human health typically major in biology or biochemistry, but many students are interested in
complementary health-related fields such as nutrition, exercise science, and psychology. Students often feel restricted
by one major and are limited to a minor or a few selected
classes in other disciplines rather than achieving the holistic
interdisciplinary study of health they desire.
Four interested faculty members in the fields of nutrition,
biology, and exercise science and sport studies (ESSS) collaborated to design an individualized major in integrative
health science to help students understand the structure
and function of the human body from multiple disciplinary perspectives. The major was intentionally constructed
to promote a unique multidisciplinary, integrative approach
to health that was not achievable within the context of any
single discipline or major at CSB/SJU. The major was piloted
as a track within an already-existing natural science major.
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The six learning goals associated with the IHS major are
described in Table 1. Our two primary goals in developing
the major were to include extensive, scaffolded undergraduate research experiences and interdisciplinary integration
points. Students who completed independent research with
faculty prior to the formation of IHS indicated that they
learned an exceptional amount, but found the process quite
intimidating. Thus we intentionally designed the major to
incrementally build research skills while developing a holistic view of human health.
Table 1. Learning Goals for Pilot Integrative Health Sciences Major
Goal

Students will…

Assessment
of Goal

Goal #1
Information
Literacy

Demonstrate the knowledge
and skills necessary to identify,
locate, evaluate, and effectively
and responsibly use health related
information.

Developed:
Levels 1, 2, 3
Assessed:
Capstone

Goal #2
Inquiry &
Analysis

Understand and apply the scientific
method by asking meaningful
health related questions, generating
hypotheses, collecting evidence,
and testing hypotheses, to reach
evidence based conclusion.

Developed:
Levels 1, 2, 3
Assessed:
Level 3,
Capstone

Goal #3
Teamwork

Work proactively, constructively,
and collaboratively with the team
to achieve a common goal.

Developed:
Levels 1, 2, 3
Assessed:
Level 2 & 3

Goal #4
Scientific
Writing

Effectively develop and express
health science related ideas in
writing.

Developed:
Levels 1, 2, 3
Assessed:
Level 3,
Capstone

Goal #5
Integration
of
Disciplines

Integrate concepts and theories
from multiple disciplines to
enhance their understanding of
human health.

Developed:
Levels 2 & 3
Assessed:
Capstone

Goal #6
Prepared
Graduates

Use their broad academic
Assessed:
foundation as preparation
Post-graduate
for graduate study in health
survey
related fields and/or to function
competently in health related fields.

*Scaffolding levels listed under “Assessment” column are described more fully
in Table 2.

The pilot IHS major consists of 57 credits. Students complete
25 lower-division credits and 28 upper-division credits, 20 of
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which must come from designated natural-science courses
and eight of which must come from designated socialscience courses, plus four capstone credits. The combination
of natural and social science health courses would not be
achievable in any single major. Because of limited faculty
resources and budgetary constraints, the pilot was limited to
10 students per cohort. Students were invited to apply to the
major after the spring semester of their first year. A competitive application and interview process was used to select the
10 students, who are officially accepted into the pilot at the
beginning of their second year.
Undergraduate research is integrated into several components of the IHS curriculum in a step-wise fashion.
Table 2 demonstrates the inquiry and analysis scaffolding
throughout the IHS curriculum. As opposed to the traditional apprenticeship model of undergraduate research,
our model increases student responsibility and research
complexity at each level so students develop skills and understand the whole research process from beginning to end.
Consequently, students are prepared at the capstone level
to conduct their own independent research project. Our
scaffolded model of undergraduate research offers students
active research experience in guided small group settings
before asking them to perform independent research.
All students interested in majoring in health fields are enrolled in Introductory Biology and Introductory Chemistry
in their first year of college; those courses help them develop
an understanding of the scientific method while reinforcing
foundational scientific concepts. Students complete the first
level of research scaffolding as they learn to develop logical,
information-based questions and recognize assumptions
present in scientific investigations and interpretation of the
results (Table 2, level 1). During their second year, IHS students accepted into the Integrative Health Sciences program
enroll in Health & Fitness (Table 2, level 2), an integrative
course focused on the physiological and psychosocial dimensions of health. IHS majors enroll in the course as a cohort to help build a sense of community among the students
who may feel as though they do not belong to any specific
academic department. IHS students also build a community
around the exercise science lab, which serves as a central
meeting area for IHS students.
Health & Fitness is the first point of disciplinary integration
in the IHS major. Students enter with breadth of knowledge from multi-disciplinary introductory courses, which
they then apply to the study of health. The course is also
the second level of research scaffolding, with the goals of
developing students’ skills in writing, research, teamwork,
and communication. Students are assigned to lab groups,
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Table 2. Selected Scaffolded Inquiry and Analysis Course Objectives*
Scaffolding Level/Course

Sample Course Objectives

Academic
Strategies

Level 1

1. Apply critical thinking to solve biological problems by
developing logical, information-based questions, interpreting
data, and recognizing assumptions that are present in scientific
investigations and interpretation of results
2. Practice asking questions and developing hypotheses
3. Practice data analysis and interpretation of figures

Small group,
instructordesigned,
laboratory
projects

1. Synthesize information from scholarly sources to explain or
define a scientific problem
2. Choose an appropriate methodology option to answer a given
scientific question
3. Evaluate original data and effectively describe the results as they
relate to a scientific hypothesis

Small group, miniresearch projects
and class-based
survey research
project

1. Develop an appropriate research question and experimental
design
2. Plan the sequential steps for a research experiment and
accurately execute the experiment
3. Perform the necessary data collection
4. Analyze data/results using appropriate basic statistical methods
5. Interpret results and formulate conclusions, recognizing
limitations of methods and sources of error

Small group,
advanced research
projects

1. Formulate an appropriate research question based on interest
and critical examination of the current literature
2. Design and implement a research project to answer a research
question using appropriate experimental design and choosing
appropriate statistical analyses
3. Discuss findings in detail, including implications of findings,
relevant limitations, and suggested direction for future research

Independent
research

Goal: Practice developing scientific questions,
introduce the steps of the scientific method with
specific laboratory projects
Course: BIOL 101
Level 2
Goal: Practice answering scientific questions with
closely guided initiation to following the scientific
method; some additional independence is allowed
in method development, data collection and
analysis
Course: Exercise Studies and Sports Science (ESSS)
273
Level 3
Goal: Groups guided through the scientific method
to ask and answer a research question; additional
independence is allowed in choosing the research
question, developing methods, and analyzing data
Courses: ESSS 308/306 NUTR 330/331

Level 4
Goal: Students design and complete an
independent research project with close faculty
mentoring
Courses: ESSS Capstone Nutrition Capstone

*Information literacy, teamwork, and written and oral communication are similarly scaffolded throughout the curriculum.

which complete five mini-research projects throughout the
semester. Because students at this stage still have very little
research experience or exposure to research methods, the instructor provides specific research questions for each group.
The research questions are framed in a way that allows very
few methodology options and are focused on integrating
different areas of health.

lect on their group members, form conclusions, and address
the implications and limitations of their study in a 15-minute
presentation to the class. Presenters are rated by classmates
and the instructor on presentation skills, quality of background information, experimental controls, and quality of
conclusions and implications, using instructor-generated
rubrics.

Each group is assigned a slightly different experimental research question, which exposes the entire class to different
investigative methods. For example, one group investigates
the effects of resistance training on post-exercise blood pressure, while another group investigates the effect of caffeine
on resting blood pressure. Groups analyze the data they col-

One of the mini-research projects is conducted in conjunction
with the Nutritional Biochemistry course. Both the Health
& Fitness course and the Nutritional Biochemistry course
use the same methods to investigate the effects of exercise,
prior to a high-fat meal, on post-prandial triglyceride levels.
Combining data between the two courses allows students to
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work with a larger sample population and further integrate
their knowledge from other courses and disciplines. The collaboration between the Department of Exercise Science and
Sport Studies and the Department of Nutrition is further
evidence of the interdisciplinary nature of the IHS major.
Students continue to develop information-literacy skills in
Health & Fitness by evaluating background research relevant
to their question. Students learn to utilize the literature to
provide a theoretical argument for their research question
and develop their ability to identify variables and experimental controls. Finally, students must develop their teamwork and communication skills to effectively work together
to produce quality results. Teamwork is evaluated at two
points during the semester, and each group member is given
the opportunity to rate his or her group mates on effective
teamwork. The group-based approach to research in the
Health & Fitness course effectively introduces students to
team-based research and encourages collaborative thinking.
With small, guided research projects, students can focus on
recognizing and controlling variables, analyzing data, and
forming insightful conclusions.
Students are also introduced to survey and qualitative research methods through a class-based project examining
how gender affects lifestyle behaviors that influence risks for
chronic diseases. The class constructs and conducts a survey
of their peers’ self-reported health behaviors. The results are
analyzed as a class, but each student individually writes a
paper describing the results and forming conclusions. A draft
of the final paper is graded, and students are given extensive
feedback on writing style, content, and referencing. Small
writing assignments are also used throughout the course
to help students learn how to properly organize ideas and
synthesize information. Extensive feedback by the instructor
and individual meetings are useful for students to understand where they can improve.
IHS students enroll in one of four upper-division natural science courses (Table 2, level 3) focused on inquiry and analysis
in their third year of coursework. All four courses contain the
third level of research scaffolding. In these courses, students
complete group research projects with more independence
than in Health & Fitness. Groups of three or four students develop their own research questions and experimental design,
but with close faculty guidance. The research questions must
be relevant to the course’s content. Each group composes a
review of literature and a research proposal, which is submitted for IRB approval for use of human subjects in research,
when appropriate. Students collect and analyze their data
and orally present their results and conclusions to the class.
These four courses provide an opportunity for students to as-
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sume more responsibility for the research process, developing
their own research question and the complete design, while
building their skills in inquiry, analysis, and scientific writing
before initiating their independent research project.
The level 3 courses, Kinesiology, Exercise Physiology,
Nutritional Biochemistry, and Exercise Nutrition and
Supplements, are inherently interdisciplinary. Students entering level 3 courses also have completed relevant healthrelated coursework in a variety of areas: biology, nutrition,
exercise science, physics, psychology, sociology, or communications. The breadth of health-related knowledge and
diversity of coursework previously completed add to the
“integration of coursework” goal. Students bring their individual health-related knowledge to class and frequently comment that they enjoy working in teams with other students
who can provide different perspectives. Students integrate
previous coursework into the theoretical background and
design of their research projects. Examples of the diversity of
research projects chosen by students in the level 3 courses are
shown in Table 3.
Students choose from one of three capstone options for the
IHS major: independent research in ESSS, independent nutrition research, or a health internship. The health internship
aims to further a student’s skills in inquiry and analysis, but
is not directly related to the scaffolding of undergraduate
research. The two independent research capstones (Table 2,
level 4) serve as the primary options for 84 percent of the
students and complete the research scaffolding. The IHS
research capstones are the culminating courses for many of
the program’s learning goals and are completed over three
semesters, beginning in the spring semester of the junior
year. The capstones also serve as the final interdisciplinary
integration point.
Students in research capstones use their information-literacy
skills to investigate previous research on their topic. Students
compose a thorough review of the literature to develop appropriate experimental designs to answer their research questions. Formal research proposals are submitted to the IRB for
research with human subjects, if necessary. Data are collected
and analyzed by the student. Each student writes a research
manuscript in the format of an appropriate discipline-specific, peer-reviewed journal, to demonstrate mastery of scientific-writing skills. Finally, students are required to present
their results and conclusions at local or regional conferences,
demonstrating mastery of their oral-communication skills.
Our capstone research process has three major distinctions.
First, students are allowed to pursue their own research interests as opposed to being assigned a portion of the faculty
mentor’s research line. If students choose a topic outside
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Table 3. Examples of IHS Capstone and Group Research Projects*
Course for
Which Project
Was Completed

Scaffolding
Level

Project Title

3

How do carbohydrate mouth
rinses impact blood lactate levels
and time to exhaustion following
repeated cycling sprints at 80% of
VO2 max?

3

Effects of caffeine (3mg/
kg) on VO2max [collaborative
interdisciplinary project
between nutrition and biology
departments].

Exercise
Physiology

3

What is the effect of music on
rate of perceived exertion and
blood lactate during a 20 min
treadmill run?

Kinesiology

3

The effect of running cadence on
footstrike patterns

Nutrition
Research
Capstone

4

The effect of caffeine on mood
and memory in females getting <
6 or > 8 hours of sleep

Nutrition
Research
Capstone

4

Prevalence of metabolic
syndrome in a Division III football
team

ESSS Research
Capstone

4

Adequacy of exergames: Is just
dance an effective exercise?

4

Nutritional misconceptions
and application of nutritional
knowledge for wellness planning
among collegiate females

Exercise
Nutrition and
Supplements

Nutritional
Biochemistry

ESSS Research
Capstone

* Each project draws from more than one natural or social science discipline,
demonstrating the interdisciplinary nature of the study of health.

of the direct expertise of the capstone course’s instructor,
they are encouraged to seek the advice of other faculty
members who may have greater insight into the area the
student is studying. Second, students complete an entire
research project, not simply one aspect or step of the process as is common in the apprenticeship model. Finally,
the capstone projects are, by nature, interdisciplinary. IHS
students choose health topics that involve two or more
natural-science and/or social-science disciplines and, at the
conclusion of their projects, are asked to describe how their
interdisciplinary coursework influenced their independent
research. Examples of previous research projects are presented in Table 3.

Challenges Overcome
We faced four major challenges in the design and implementation of the IHS pilot major: (1) starting a new major, (2)
finding time for faculty mentoring, (3) selecting students,
and (4) identifying students’ misperceptions. The first challenge was the logistics of starting a new interdisciplinary major. This challenge was multifaceted. First, we identified key
faculty in each disciplinary area who were committed to an
integrative model of health education. As noted previously,
faculty members in nutrition, biology, and exercise science
and sports studies formed the four-person committee that
designed the major. One individual volunteered to be the
main coordinator of the pilot project, serving as program director, the contact person for academic affairs and students,
and coordinator of the administrative duties associated with
the pilot.
The addition of a new, interdisciplinary major was met with
resistance from some academic departments where faculty
members feared that weaker programs could be replaced if
the IHS major was attractive to a large number of students.
Some departments were concerned that if IHS became an
official interdisciplinary major, some chronically under-enrolled courses in their departments would be cancelled if the
number of students in their majors declined. Because of the
competitive nature of the IHS pilot, high-quality students, in
fact, were drawn to IHS from other departments.
Resistance to interdisciplinary majors is not unique to our
case. Hill (2013) suggests that the small size of faculties and
increasingly limited faculty resources at small, liberal arts institutions creates resistance to interdisciplinary majors. Hill
(2013) recommends involving departmental faculty with
interdisciplinary and collaborative agendas to help assuage
departmental concerns. We found this advice particularly
helpful since our interested faculty members were able to
communicate our plans to their respective departments and
relay departmental concerns back to our advisory group.
The faculty members involved in the pilot project were
from the departments that potentially would see the greatest impact from the interdisciplinary major. Further, some
academic departments would experience increased demand
for courses included in the new major, adding staffing pressures. Experimenting with a new major and small cohorts of
students before implementing an official major also helped
us respond to resistance because we were able to: (1) gather
data to demonstrate the effectiveness of the major; (2) determine student interest; (3) control demand for specific
courses; and (4) manage demand on faculty in a program
requiring intensive advising and mentoring. As we began the
formalization process for the major, we worked closely with
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all of the departments involved to be sure students had sufficient course options in various departments to limit added
staffing pressures.
Additional questions regarding the first challenge involved
where to house the interdisciplinary major and how to support it both with faculty and budgetary resources. Rather
than attempt to have a stand-alone major with no departmental home, we opted to house the IHS major as a track
within the natural science major. Fortunately, an individualized option within the natural science major already existed,
so developing a designated track within that major was possible. We also needed to work within existing budgets and
to be creative with lab usage, instrumentation, and faculty
time. The exercise science and sport studies, biology, and
nutrition departments share instruments to avoid unnecessary duplication, and, using a web-based calendar, they coordinate use of the exercise-science lab for lab-based research
projects, as well as independent undergraduate research.
For example, the exercise science and sport studies department contributed exercise equipment and lab space, while
nutrition and biology contributed metabolic and bloodtesting equipment to the formation of the exercise-science
lab. The collaboration described above between the Health
& Fitness course and the Nutritional Biochemistry course is
one example of how departments can work together to share
resources. New student laboratory assistants were added to
staff the exercise-science lab, assist with lab-based courses,
and supervise data collection by undergraduate researchers.
With the exception of student positions, however, the pilot
project was completely “budget neutral.”
The second challenge that we faced was finding time for
faculty mentoring. Effectively scaffolding undergraduate research in the curriculum requires faculty time to mentor and
collaborate with students. Time spent mentoring undergraduate research severely restricts available time and energy for
faculty scholarship. The pressure of faculty scholarship for
tenure necessitates a balance between faculty and student
research. In response, faculty have adapted their research
to incorporate areas that are of interest and also suitable for
student research. Because students are given independence
to develop their own topics, very few students choose research questions closely related to the faculty mentors’ areas
of research.
The third challenge we faced was how to select students for
the pilot. We anticipated that the application process would
be competitive. A list of eligible students was obtained from
the registrar, and students were invited to apply to the major in June following their first year if they earned a B or
better in two semesters of Introductory Biology. Interested
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students submitted a copy of their transcripts and a statement indicating why the IHS major was appropriate for
their educational and career goals. Exceptional candidates
were interviewed in person or via Skype. Interview questions
probed the students’ strengths and weaknesses, ability to
work in teams, what they found most appealing about the
IHS major, interests in research, and intellectual curiosity.
Candidates were ranked based on all criteria and 10 were
invited to enroll in the major.
The primary application revealed student interests, and the
written rationale provided a sample of the students’ writing
abilities. The interview process gave us a valuable sense of
the students’ interests and strengths; however, it was not
very quantitative, which made our decisions difficult to articulate to students. Two difficulties with this approach were
the time-intensive nature of individual interviews and the
need to conduct these interviews during the summer when
most students were away from campus.
The application process was revised for the most recent cohort (2015-2016) of IHS applicants. The same criteria were
used to identify potential candidates, from a pool of 43 applicants. Applicants were ranked according to GPAs and the
top 16 students were invited to submit a secondary application, which included four essays. Students articulated why
the major was a good fit for their educational and career
goals and provided evidence that they understood the intent of the major. Responses were rated according to rubrics,
and the 10 highest-scoring students were accepted. The new
application format was not as insightful as the interview format, but was much less time-intensive and more quantitative. However, it became obvious that a more specific rubric
was needed to distinguish among applicants.
The fourth challenge we faced was identifying and correcting student misperceptions. Students initially underestimated the amount of time that independent research can
require, and procrastinated and then became frustrated. We
learned to be much more intentional about discussing the
learning goals, helping them achieve research milestones in
a timely fashion, and providing support and encouragement
along the way. We also encouraged the students to help and
support each other.
Another student misperception stems from the flexibility
of the major itself. There is a core structure within the IHS
major, but more flexibility and independence than most
majors provide. Some students interpreted this flexibility as
a lack of structure and the freedom to change their minds
frequently about course selection or research. We now are
more deliberate about explaining the overall IHS structure
and how students’ planned course schedules and research
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lead to the accomplishment of program goals and students’
personal goals. Changes requested from the planned course
schedule should be carefully considered with faculty advisors and make sense given students’ goals and career paths,
and not simply be changed to provide easier options.

Lessons Learned
We learned several key lessons over the course of six student
cohorts regarding the development of an interdisciplinary
health major, and how best to scaffold undergraduate research within a curriculum. The design of a pilot program
was essential to help us develop the major and work through
details with small cohorts of students. Accepting 10 students
per cohort kept a potentially popular new major manageable
as we navigated several issues. One concern we had was how
to build a community among our students since they were
not housed in any one department. Starting with an integration course that all students in each new cohort enrolled in
together was pivotal to creating a bond among the students
before they progressed into more challenging coursework
and more independent research. Students reported a greater
sense of community and readiness to complete independent
research when they progressed through the major in the
intended sequence. The exercise-science lab also created a
community among IHS students where juniors and seniors
could mentor younger students.
We learned that it was important to provide students with
hands-on experience during each step of the research process, even in the beginning stages of learning how to do research. Students in Health & Fitness were allowed to choose
their own methods, even if within a very narrow scope, and
take ownership of the research while learning to navigate
the process. At the sophomore and junior levels, students
were encouraged to gain additional research experience
outside of the IHS courses by assisting IHS capstone students and/or faculty. IHS students proved to be high-quality
research assistants; several students co-authored research
presentations with upper-class students or faculty outside of
their coursework.
We learned that faculty/student individual meeting times
were essential throughout the capstone courses. Meeting
weekly with research students was time-consuming, but useful for evaluating progress and assigning short-term goals to
keep students on track. Students’ reflections on their experiences in the form of a class blog were also useful when the
required blog posts were directed toward specific reflection
questions. Students’ comments on their peers’ posts helped
facilitate discussion among students if the entire class did
not meet regularly. We also learned that asking students to

set their own deadlines for completing parts of the research
process and holding students accountable for those deadlines
was useful for avoiding procrastination. Students’ ability to
set and meet deadlines was integrated into the grading for
each research capstone.
Three semesters is the minimum time necessary for our students to complete the research capstone. The capstone option in the Department of Exercise Science and Sport Studies
was originally divided over two semesters, and the students
struggled to complete their projects. The three-semester option was more practical so both research capstones now total
four credits and are divided over three semesters.
Finally, we learned that limiting the number of capstone
students is necessary to give students a quality research experience. Research capstone courses typically enroll eight to
12 students. Mentoring independent undergraduate research
is time-intensive for faculty, as noted, so limiting the number of students enrolled was critical. We suggest limiting the
capstone enrollments by requiring strict prerequisite courses
that incorporate prior scaffolding levels or by employing a
capstone-application process. Depending on the size of the
program, other inquiry and analysis options may be offered
at the capstone level to limit the number of independent
research projects per faculty member.
Research capstones could be reserved only for those students
attempting to earn distinction in the major. For example, we
offer an internship option for students who are more interested in gaining additional clinical experiences. The challenge
with the internship is integrating a learning goal related to
inquiry and analysis. Additionally, to help ease the faculty
workload for independent research projects, we encouraged
students interested in the same topics to work together so
that they might help each other collect and analyze data even
though they explore separate aspects of a complex question.

Assessment Outcomes
Course and learning outcomes in the program are assessed by
individual academic departments. The natural science major,
of which IHS is a track, will implement official assessment
during the 2016-2017 academic year. Learning goals will be
assessed in Health & Fitness, level 3 courses, and capstones.
Currently, we informally assess IHS learning goals in research
capstones, and similar rubrics are used in the two capstone
courses; however, we continue to make adjustments to the
pilot program, and we have not completed any formal assessment of learning goals. Since many of the IHS courses are
interdisciplinary, non-IHS majors also enroll in the courses.
Much of our course assessment data contains scores from
IHS students who completed the intended undergraduate
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research scaffolding, as well as students from other majors
who have not. For example, in 2012-2013 and 2013-2014,
the ESSS department included two level 3 IHS-scaffolded
courses and one IHS level 4 course in the yearly departmental assessment, in addition to one non-IHS course. Three
department faculty members randomly selected group and
individual research projects from each course with either an
inquiry and analysis or a writing objective. Modified rubrics
from the Association of American Colleges and Universities
(AAC&U) were used to assess students’ skills in inquiry and
analysis and in writing.
Average assessment scores for components of both learning
goals are outlined in Table 4, which describes the four subsections assessed by the three faculty members for each learning goal. In addition to the inquiry and analysis and writing
assessments, graduating ESSS students were surveyed in the
spring of 2013 and those who participated in undergraduate research indicated that the curriculum prepared them
well for their undergraduate research, helped them develop
important professional skills, and deemed the supervision
and support that they received as helpful and adequate. In
2014, graduating ESSS students indicated that departmental
courses helped them develop their ability to write effectively.

have co-authored two peer-reviewed publications; 10 of
them have authored or co-authored poster presentations at
national conferences; and 33 have authored or co-authored
26 poster presentations at regional professional conferences.
IHS graduates were admitted to a variety of professional and
graduate programs. Of the 25 graduates, seven are currently
in medical school, six in physical therapy programs, three
in physiology masters programs, one in physician-assistant
school, two in dental school, and six are working in healthcare fields. IHS graduates report feeling that they were well
prepared for graduate study and that their undergraduate
research experiences helped distinguish them when applying to graduate school. Based on our graduates’ outcomes,
we are confident that the IHS major and the undergraduate
research scaffolding have prepared our graduates well for
healthcare careers and advanced study.

Conclusions

Inquiry and Analysis Assessment

Score (Mean
out of 3 )

Topic selection/research questions

2.5

Existing knowledge, research and/or views

2.5

Research design

2.13

Analysis and discussion

2.5

Health science is inherently interdisciplinary and lends
itself to a wide variety of possibilities for scaffolding integrative undergraduate research. We believe our model is
easily transferable to other institutions, especially within an
existing health science major. We recommend starting with
a pilot major or small cohort of students so as to identify
and adjust to potential challenges. Additionally, identifying
areas for student engagement, even at the beginning stages
of scaffolding, encourages students to be more invested in
the research process and helps build their self-efficacy as
they progress toward more independent research. We believe
our model is sustainable, but only with a limited number
of students. Larger cohorts would require additional faculty
and budgetary support to sustain independent capstone research.

Disciplinary Writing Assessment

Score (Mean
out of 3)
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Purpose/thesis
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Content/conceptualization

2.42

Teachers’ Voices 8: Explicitly Supporting Reading and Writing in the Classroom,

Organization/writing

2.5

Language/grammar/spelling/mechanics

2.0

Table 4. Assessment of IHS and Non-IHS Students’ Inquiry and
Analysis and Writing Skills*
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Teaching Note

Embedding Undergraduate Research in an Anthropology Curriculum
Abstract
We strive to provide our students with applied and transformational experiences to strengthen and crystallize the
coursework within our disciplines and prepare students to
conduct research in their later undergraduate years, graduate school, and careers. One of our greatest challenges as
educators is training students to conduct research within the
constraints of college and department-level requirements
and subject to faculty teaching loads and the need for faculty
buy-in. I have designed a system for embedding high-impact
educational practices and transformational experiences in a
stepwise process throughout an undergraduate anthropology curriculum. I support using community-based projects
as the vehicle for training students to design and carry out
collaborative research, after which they can mentor other
students to further refine their training and/or take an upperlevel course that results in a proposal for a capstone research
project. Materials for four courses are included, along with assessment tools for measuring student mastery/growth/development. The courses involved are a research design seminar,
a methods seminar, a research proposal course, and a seminar
on mentoring research design or methods. Suggestions for
adjusting faculty workloads are offered. My hope is to (1) provide educators with a ready-made program; (2) demonstrate
its feasibility to faculty and its value to students, faculty, and
community; and (3) encourage departments to use the tools
presented or design their own using these as a template.
The value of undergraduate training in, and the conduct of,
research has been reported by many educators, for many
disciplines (Madan and Teitge 2013 for a review of particular
disciplines; see also Russell et al. 2007; Kuh 2008; Lopatto
2010a; Craney et al. 2011). Benefits fall within the areas of
personal and scholarly growth and career guidance. In terms
of personal development, students report or demonstrate increased self-confidence, independence, creativity, discipline,
cognitive development (e.g., analytical and synthetic skills),
and feelings of accomplishment (Russell et al. 2007; Lopatto
2008, 2010b; Wayment and Dickson 2008).
Besides the obvious development of research skills (formulating research questions, conducting a literature review,
designing a project and research methods, collecting and
analyzing data, and reporting of results), students benefit
scholastically in other direct and indirect ways. Applied and
research experience help to crystallize what students learn
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in the foundational courses within their major, via “reallife” experience (https://www.utexas.edu/ugs/our/conduct/
models). As Madan and Teitge (2013, 1) state, “…only after
forming one’s own hypotheses does one truly understand
the nuances of research designs and better conceptualize
course material.” Students begin to think like scientists, and
the more they participate in research design, the better they
become at tailoring methods to answer proposed questions
(Russell et al. 2007; Lopatto 2008; Madan and Teitge 2013).
At liberal arts and undergraduate colleges, faculty members
often rely on undergraduates as research assistants. Student
benefits from this may include training within their discipline, one-on-one mentorship (Madan and Teitje 2013),
experience as peer mentors (Lopatto 2010b), knowledge
of funding opportunities, conference attendance and presentations, and publications (Lopatto 2008). All of these
experiences help solidify students’ career paths, enhance
their applications to graduate school, and/or facilitate their
employment in applied areas (Lopatto 2008; Madan and
Teitge 2013). Russell et al. (2007) found that participation in
undergraduate research increased students’ interest in attaining advanced degrees.
To expand research opportunities and benefits to a greater
number of students, I have designed a program that embeds
undergraduate research in an anthropology curriculum. A
primary goal of the project is to enrich the lives, experiences,
and education of students via applied, practical, and highimpact academic experiences. The value to educators is in
the ready-to-use program. While there are countless references for the “what” and “why” of teaching and involvement of
undergraduates in research, the “how” resources are scarce,
and thus faculty are left to design their own courses and associated materials. Here I present materials for conducting
and assessing four courses that involve early training for all
majors in designing and conducting a collaborative research
project, include peer mentoring for mid- to upper-level majors, and lead students toward a capstone research proposal.
Kuh (2008, 21) suggests that students should participate in
at least two high-impact activities as undergraduates, to “enhance student engagement and increase student success.”
His list of possible activities are first-year seminars, common intellectual experiences, learning communities, writing
intensive courses, collaborative assignments and projects,
undergraduate research, diversity/global learning, service
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learning/community-based learning, internships, and capstone courses and projects. My program hits on every one of
his suggestions (except diversity/global learning, depending
on the research topic chosen) and thus students would gain
exponentially and synergistically from the courses included
in this stepped program.

Research Topics
While educators with active labs can provide students with
research opportunities in their own or related research,
those without lab space and on-site research agendas can
design projects that involve the community or community
resources. Cooke and Thorme (2011), for example, provide
ideas in “A Practical Handbook for Supporting CommunityBased Research with Undergraduate Students.” Benefits to
the community may come in the form of information, social
change, and/or public development (Paul 2006, 2012; Brown
and Morrison 2009; Cooke and Thorme 2011). Partnerships
can be fostered that benefit both parties. For example, SUNY
Geneseo has a partnership with Letchworth State Park that
involves student research and service in educational, ecological, and restoration projects. Finally, students are members
of their school communities for eight months of the year
and, in addition to learning research skills, they may make a
positive contribution during the process.
Paul (2006) lauds the difference that her students make
in the impoverished communities in which they collaboratively conduct research and describes the transformation
those experiences can have on students. Aston et al. (2000)
report that students who participated in service learning
as undergraduates scored significantly higher (relative to a
sample of students who did not) on the following variables:
commitment to activism, promoting racial understanding,
choice of a service career, and plans to participate in service
after college (also see Eyler and Giles 1999 and Keen and Hall
2009). We, as educators, thus have the opportunity to foster
generations of socially minded graduates who may be active
in their future communities.
Possible research topics in community-based learning might
explore:
■■ Community needs, practices, perceptions, or prob-

lems—for example, assessment of social programs and
services, obesity/nutrition, practice of religion, and
healthcare.
■■ Problems of poverty and access to resources—for ex-

ample, food justice, urban problems, transportation
systems, and education.
■■ Anthropogenic activities, environmental problems, or

sustainability—for example, measuring use and percep-

tions of renewable energy or recycling programs on and
off campus, attitudes toward and awareness of the risks
of hydraulic fracking, brownfield and land revitalization, farming practices, run-off and other forms of pollution, and hunting.
■■ Culture, interests, problems, or practices of minority

populations—involving for example Native Americans,
migrant workers/families, Amish, and other ethnic or
non-normative groups on and off campus.
Projects can be multidisciplinary and involve faculty and
students from other departments, especially when specialized methods are involved. It is also recommended that faculty seek student opportunities via their office of sponsored
research, campus or community volunteer centers, and
community outreach programs. As a pool of potential research projects builds, it should lead to additional ideas and
opportunities. Faculty members can thus provide for greater
depth of student learning, expanded instructional delivery,
community outreach, enhanced campus infrastructure, and
teambuilding with other faculty, students, and community
members.

Project Rationale
Anthropology faculty members at SUNY Geneseo have
always encouraged students to make the most of their undergraduate experience, and we work with them through
our curriculum and individually by offering directed studies, independent research, internships, field schools, study
abroad, service learning, grant proposals, and presentations
at national and international meetings. Indeed, we offer
both domestic and/or international field schools every year.
While many of our students are interested in conducting
research, they often do not know what they want to do and
seldom know how to design and carry out a research project.
When we agree to supervise an independent research project, it is above and beyond our teaching and research schedules, not to mention committee work. I am sure that faculty
at many institutions are similarly overburdened, especially
at smaller schools where there are fewer faculty at the departmental and college levels. The faculty work that goes
into an independent student research project is daunting.
We must guide students every step of the way. Therefore, a
system in which students are collectively trained guarantees
that they have a foundation in the research process before
taking on an independent project. Instead of guiding one
student through the process, we can train groups of students.
In a conversation on the topic of training students to do
research, a faculty member argued that not all students
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want to or are capable of conducting research. I would argue, though, that every class we teach involves research,
theories, methods, etc. We require students to do literature
review projects and read primary literature. We also embrace
the teacher-scholar model, and students should be taught to
understand how we do what we do. Typically only a chosen
few students benefit from the one-on-one mentoring of a
research project. We understand the value and importance
of conducting research, however, and we can easily demonstrate the same to our students.
Anthropology is the study of humans, and since we are
surrounded by people, there are potential research projects
everywhere around us. Everything that we teach students
with respect to human culture is represented in some form
in surrounding communities. There are applied opportunities in areas both alike and different from students’ personal
experiences. I believe that every anthropology student develops an appreciation of people, in general, as well as of “the
other.” However, armchair appreciation is a long way from
experiential respect and understanding. And community
outreach, service learning, and civic engagement are ways to
achieve the goals of (1) teaching students about anthropology, (2) training them to do research, and (3) teaching them
to appreciate the other.

Overview of the Program
As mentioned, the program is designed to embed research
training in a stepwise process. Each of the courses and course
materials, along with key features and benefits, is described
below. Assessment is designed to measure students’ growth
and competence from their own, their mentors’, and faculty
perspectives, depending on the course. It is important that we
evaluate both student perceptions and performance, in order
to assess learning outcomes, specifically to gauge (1) whether
our mission and goals/objectives are being achieved, (2) how
students perceive their growth and judge the utility of the
process, and (3) whether the program can be improved to
better achieve our academic goals. The following discussion
lists strengths and benefits, course by course, of my approach
to research training for undergraduates.
100-level Research Design Seminar (one credit hour)
(See Appendix A for syllabus and assessment tools.)
This course is planned as the first of two required workshops/
seminars for first-year anthropology majors. It is expected
that 12 to 15 students, divided into three to four working
teams, will take the course and meet once or more per week
(see syllabus, Appendix A.1.). Students are instructed on
how to propose research questions, conduct a literature review, formulate hypotheses, and design a problem-oriented
research protocol. The schedule of activities is as follows: (1)
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the instructor will propose various ideas to the students for
community-based research projects and students will collectively choose one; (2) teams will begin to explore the topic in
more depth and choose subtopics that individual members
will research under the guidance of a reference librarian; (3)
teams will formulate investigative questions and hypotheses,
based on their research, and they will provide and receive
advice/guidance from fellow students, mentors, and the
instructor; (4) teams construct an overview of their project,
and again go through the critiquing/revising process; (5) the
instructor will provide a template for composing a formal
introduction to a research paper; (6) teams will go through
a multi-phase process to construct the introduction to the
project, which will be formally presented to the class.
Assessment tools consist of surveys at beginning and end
of the course, as well as a rubric for measuring individual
student performance (see Appendix A.2., A.3., and A.4.). It
is assumed that most entry-level students will have some
knowledge of the various steps within the research design
process, but minimal experience with the entire process.
The beginning assessment will document or measure the
students’ prior experience and knowledge and the ending
assessment will measure the attainment of skills, both actual
and perceived, and be used to shape the course to improve
students’ acquisition and application of skills. Finally, an
assessment of individual performance is designed to gauge
the overall effectiveness of the course, for example in terms
of the number of students who are highly, adequately, or
approaching proficiency, and those who are not proficient.
Benefits of the course and training include the formation of
a student cohort; students’ scholarly and personal growth;
and benefits to the faculty, department, and community.
Since all new majors are required to take the course, students
will get to know and learn to depend on one another while
working in and outside of class, thus expanding their social
network within their chosen discipline. They will work
together toward a common goal, learning from and benefitting from one another’s strengths. The collective nature of
the course means that young and inexperienced students
will not struggle alone; they can depend on fellow students,
mentors, and the instructor. Often, students do not have
the opportunity to participate in a seminar situation, where
camaraderie and synergistic discussion abound, until late in
their undergraduate careers.
In addition to active research training, students gain scholarly skills such as library literacy and literature-review training under a professional reference librarian; critical-thinking
skills via their literature training and review; the ability to
critique other students’ work and to revise their own work
via feedback; training in professional writing and revision;
and preparation for advanced research and graduate work.
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In terms of personal growth, students should (at a minimum) improve their organizational and time-management
skills and benefit from team collaboration and the fulfillment that comes from a new skill and job well done. As
noted above, research has shown that students report
and demonstrate increased self-confidence, independence,
creativity, discipline, and cognitive development when
engaged in undergraduate research. Finally, students will
be less able and inclined to fall behind or fail to participate
without penalty, because mentors will work with teams
outside of the classroom. Students’ participation, contributions, and work in a congenial and supportive setting, while
adhering to an enforced schedule, positively reinforce the
importance of time management and resulting academic
success. This is especially important in their early years,
when students may become frustrated and begin the downhill trajectory that results in academic probation and possibly expulsion.
The department and faculty benefit by having better-prepared and accomplished students. Faculty should be more
willing to take on students’ research projects when they
know that students have received preliminary training.
Students can then go on to greater achievements such as
research grants, presentations, joint or individual publications, awards, etc.
Finally, the community may benefit in a variety of ways, as
discussed in the “Research Topics” section.
200-level Methods Seminar (one credit hour)
(See Appendix B for syllabus and assessment tools.)
The course is the second of the two required workshop/
seminars for new majors. It is designed to train students
in methods design, data analyses, and reporting of results
in order to answer their proposed research questions (see
syllabus, Appendix B.1.). The same cohort and teams of students will meet once or more per week, either in or outside
of the classroom, to continue work on the projects they
began in the Research Design Seminar course. The schedule
of activities is as follows: (1) review of team projects and individual student assignments; (2) instruction and guidance
on choosing and assigning variables and data collection
methods, along with critiquing and subsequent revision; (3)
three weeks of data collection under a mentor’s guidance;
(4) instruction and performance of descriptive and analytical statistics and reporting of results, under the guidance of
mentors, followed by critique and revision; (5) instruction
on writing the “methods and results” sections of a research
paper; (6) students individually compose their own methods and results sections and collectively incorporate them
into their teams’ methods and results sections, followed by

critique and revision; and (7) teams present their projects to
the class.
Assessment tools again consist of a rubric to gauge individual
student performance (see Appendix B.2.), as well as a rubric
for mentors to gauge student growth over the course of the
semester (see Appendix B.3.).
The cohort model will continue to strengthen student relationships and collaboration, as long as problems are dealt
with as they arise. For example, if individuals within teams
did not get along or students did not pass the Research
Design Seminar, team memberships will have to be adjusted.
Students are expected to develop strong analytical skills via:
(1) determining what data are necessary for testing hypotheses and answering questions; (2) selecting data-collection
methods; (3) using variable coding and entering data into a
spreadsheet; (4) determining statistical tests to be performed;
and (5) conducting data analyses and reporting. They will
continue to hone their critical thinking and collaborative
skills. The applied nature of the course will help students to
think like scientists, in that they will come to understand
how knowledge is produced.
Students are expected to grow personally, in terms of problem-solving capabilities and many of the same characteristics discussed in relation to the Research Design Seminar,
including increased self-confidence and the feeling of being
engaged in fulfilling activities. Depending on the topics chosen for research, students may accrue the benefits of service
learning. Helping people and the satisfaction therein, taking
an active role in improving quality of life, access to information, or advocacy are important life lessons. Those experiences have been shown to increase students’ community
involvement and service, activism, and racial understanding.
(see “Research Topics” section for references).
Students, faculty, and the department will benefit in that
all students will, to varying degrees, have learned the basics
of researching, proposing, and carrying out a research project. Students can then go on to propose a more advanced
version of the project or another of their choosing. Even if
they never conduct a full-fledged, data-driven project, they
will understand how research is conducted and advances in
knowledge are made.
Along with bridging the campus and community, the local
community may benefit from education via materials provided and/or the data that are generated and disseminated,
as well as assistance with action to resolve local problems
and learning strategies for advocacy.
300-level Research Proposal Course (one credit hour)
(See Appendix C for syllabus.)
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This course is meant for students who want to do an independent research project with a particular faculty member.
The course instructor will guide students collectively and
individually through the process of developing a research
proposal, building on what they learned in the required
previous seminars and if they mentored one or both of those
courses. The same format is used, that is, class instruction,
independent literature research (with the aid of reference librarians) and writing, and collective critiquing and revision.
The course will culminate with the development of grant
(if necessary and available) and research proposals that will
be submitted to appropriate faculty members for directed
research or capstone studies.
Many of the benefits of this venture overlap, of course, with
the required seminars, in that students are once again going
through the process of designing a research project. Students
will refine their skills, increase their knowledge within their
chosen topic or subdiscipline, and should become more
confident in their ability to conduct research. In my experience, many students believe that an independent research
project is beyond their abilities and that they will be trained
in graduate school on how to conduct one. And while graduate school does train students to do research, many flounder.
In our process during the introductory seminars, students
will be accomplishing individual goals and likely garnering
valuable accolades. While the group projects that result from
the two seminars are suitable for undergraduate presentation
venues, especially on-campus undergraduate research days,
in-depth research projects in a student’s area of interest require more far-reaching efforts. But if they persist, the results
may be suitable for presentations at national meetings and/
or individual or joint publications with their faculty supervisor. The experience allows students to test their interest and
suitability for graduate school and careers and better prepares
them for admission to and success in graduate school. By
graduation, a student’s CV could potentially include the
completion of a research proposal and grant application, receipt of a grant, independent research, presentation at meetings, and publication.
Faculty should be more willing to supervise a directed study
if the student is armed with a research proposal. We always
benefit from our students’ accomplishments (and possible
additional presentations and publications), in the tenure and
discretionary reward process and in the fulfillment of our
commitment to education and student advancement.
300-level Mentoring Research Design or Methods
course (one credit hour)
(See Appendix D for syllabus.)
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As mentioned in the descriptions of the seminars on research design and methods, student mentors are suggested
for those courses. Mentors are expected to aid in student
learning/training/assignments and to relieve instructors’
workloads, especially since I designed the courses as extraduty, so that faculty can buy out one of their regular course
assignments after earning three credit hours of work (see
“Faculty Buy-in and Rewards” section below). Mid- to upperlevel students may serve as mentors and facilitators for research design, data collection and analyses, help in course/
student assessment, guiding students with writing and revisions, and so forth.
As in the 300-level Research Proposal course, students in this
course will continue to refine their research skills. Those who
go on to do independent research will have a pool of ideas,
strategies, and skills to draw on, based on having performed
and assisted students in multiple projects. In my experience,
teaching assistants/mentors derive fulfillment from acting as
role models, while gaining skills in advising and instruction.
I believe that one of the most important outcomes of the
experience is the deeper understanding and retention of the
material that results from the second time around. Statistical
skills weaken rapidly without continued use. Thus mentoring students in the Methods Seminar, prior to conducting
their own research, will serve to establish a strong foundation in the many and varied statistical applications and tools
that may be required. Mentors also help incoming majors
adjust and become more active in the department.
Faculty benefit, as noted, since mentors increase the number of individuals that faculty members can accommodate
and increase the number of people that students can turn
to for help. They keep the students on track by continuous
monitoring of their work, so that students’ grades do not
suffer and their time-management skills improve. Finally,
continued collaboration and teamwork benefits everyone
concerned, in terms of collegiality, interdependence, and a
support network.

Faculty Buy-in and Rewards
There are costs and benefits to the program. Many of the
benefits to faculty have been previously discussed. In large
research universities, course loads may often be no more
than two courses per semester, general academic advisement
is handled by specialized staff, and faculty have graduate
students to help with research and teaching. In contrast, we
at smaller universities have to add research, publications,
advisement, and committee work to teaching three or four
courses per semester. It is easy to understand why some
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faculty members avoid adding responsibilities for directed
research projects and supervision of honors’ students.
If faculty course rotations can be altered so that faculty
members are rewarded with a course buy-out, they may be
more likely to put in the extra time to train students to conduct research. My program requires faculty to carry one or
more extra credits in any semester, by teaching one or more
seminars and/or directed studies. Colleges and universities
expect that faculty will supervise occasional directed studies
anyway. Those extra hours will carry over into subsequent
semesters, in the form of a course buy-out. In that way,
faculty members’ campus obligations will be periodically
reduced so that they can devote more time to their research
and publication. Adjuncts can be hired for general/service
courses where feasible or upper-level specialty courses can be
skipped every few years.

I realize this system is contingent upon having the faculty
resources to cover required courses. However, I encourage
chairs to consider the benefits to faculty and students, especially if multiple faculty members are willing to participate
over time. What could be better than sitting with a group of
majors while helping one another design and build something? Faculty often begin their careers at a university by
teaching mandatory and other courses related to their area
of expertise. However, I am not sure why they are often still
teaching the same courses decades later. Not all courses remain necessary and relevant to programs and department/
college missions. Periodic review and faculty input can update curricula and faculty members’ outlook and increase
productivity to advance important institutional goals.
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It is my hope that the information provided in this article
and the appendices will be useful to faculty in a variety of
disciplines and institutions. I encourage faculty and department chairs to use whatever portions of the program are
useful and change them to suit their needs. I believe that
faculty will push themselves a bit in one or more semesters
if the pay-off is a course buyout every few years. With the
help of mentors and students taking the courses, an instructor’s job becomes easier. Instead of having students submit
assignments that require correction and feedback, those
tasks are shared among the participants. Students learn from
one another, while being guided by student mentors and the
instructor.

Brown, Peter C., and Alex Morrison. 2009. “Redevelopment: A Case Study at
Mercer University.” CUR Quarterly 29(4): 14-17.

After completion of all four courses in the series, students
should be better prepared to do research than many entrylevel master’s students. While faculty members earn credit
toward a course buy-out, the process of overseeing research
becomes much less time-consuming and much more rewarding. Joint presentations and articles can result, giving
students a head start in their careers and adding to faculty
members’ contributions to their discipline.
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Appendix A
Research Design Seminar Course Materials
1. SYLLABUS
COURSE DESCRIPTION: This course is the first of two seminars in the Anthropology department’s mandatory research
training for beginning majors. The course will train students
to design a research project. Students will collectively design
a community-based project. After the initial introduction of
the research topic, students will (1) conduct a literature/internet review, (2) formulate research questions and hypotheses, and (3) write the introduction to a research paper. The
course serves as the pre-requisite for METHODS SEMINAR.

SCHEDULE:
WEEK 1

Introduction to research topic
WEEK 2

2.

Demonstrate their understanding and mastery of the
hypothetico-deductive method via in-class discussion
and assignments.

WEEK 3

Learn to conduct an informed literature review via training by a reference librarian. Students will demonstrate
their competence via submission of relevant resources
for their portion of the project and their use of those
resources for formulating research questions and hypotheses.

3.

Work together and collectively learn how to organize/
synthesize relevant information and use it to construct
the framework of and written introduction to the research project.

4.

Be evaluated on the degree to which they have grasped
the research process, the quality of their assignments
and contributions, and their level of involvement both
in and out of class.

COURSE REQUIREMENTS:
1.

Assignments 90pt

2.

Classroom participation 10pt

ASSIGNMENT: Conduct an internet
search on the research topic and upload 5
subtopics and/or research questions

5pt

Discussion and choice of subtopics, i.e.
subsections of the research topic that
individual groups will explore, and group
formation (~3 groups of 4)

COURSE OBJECTIVES: Students will:
1.

Course Introduction and “beginning”
assessment exercise

ASSIGNMENT: Meet outside of class and
discuss the overall topic, your group’s
portion of the project, and determine what
individual group members’ tasks will be, in
terms of literature review.
Constructing an outline

WEEK 4

ASSIGNMENT: Meet outside of class and
continue working on your group project.
Collectively construct and upload an
outline of what your literature/internet
search will focus on. There should be a
minimum of 4 sections, corresponding to
individual members’ tasks
Library Training – Introduction to relevant
search strategies

WEEK 5

ASSIGNMENT: Begin your individual
research and expand on your section of the 10pt
outline, incorporating notes (must be in
outline format) and 5 supporting/relevant
references, and upload
Library Training – Assessment of student
research

WEEK 6

ASSIGNMENT: Correct any weaknesses
of your outline style, references, or search
strategies, based on feedback/critiques from
librarian and upload

5pt

Groups will provide an overview of their
group project and what individual members
will be doing
WEEK 7
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ASSIGNMENT: Continue with your 10pt
individual research and expand on your
section of the group’s outline and upload.
You must include a minimum of 3 subtopics within your section.
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2. BEGINNING ASSESSMENT EXERCISE

Formulating hypotheses for your group
and individual research
WEEK 8

Discussion and
hypotheses
WEEK
9&10

1. Rate your knowledge of how to design a research project:

ASSIGNMENT: Meet as a group and draft
hypotheses and investigative question(s) 10pt
and upload them in the appropriate
sections of the group outline. (5pt) Review
other groups’ contributions and upload
comments for discussion. (5pt)
critique

of

outlines/

ASSIGNMENT: Continue to refine your
outline section, based on group/instructor
feedback, and upload a new version each 20pt
week. The second one will be your final
outline and must include 10 relevant
references and two hypotheses/questions
(10pt per week)
Writing an introduction

Discussion and critique of Introduction
drafts

c=3 (good)
d=4 (excellent)
2. Have you ever been taught how to design a research project?
a. Yes
b. No
Please give details:
3. In your opinion, have you ever been expected to conduct
research without being adequately trained?
a. Yes
Please give details:
4. Have you ever designed a formal research project vs. a
literature review?
a. Yes
b. No

ASSIGNMENT: Write and upload your
WEEK 12 portion of your group’s Introduction 10pt
section to a formal research paper. (5pt)
Review other members’ sections and
prepare comments for discussion (5pt)

Please give details:
5. Are you interested in the course content this semester?
a. Yes
b. No
6. Do you think that the course will be beneficial to you during your undergraduate career?

Within-group discussion and critique of
Introduction sections Revise and upload
WEEK 13 your section of the Introduction, based
on feedback from your in-class group
discussion.

5pt

WEEK 14

In and out of class, collectively piece the
Introduction together and upload.

5pt

WEEK 15

In-class reading of and commenting on
groups’ Introductions
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b=2 (fair)

b. No

ASSIGNMENT: Meet as a group and
WEEK 11 draft and upload the framework of the 10pt
Introduction, based on each member’s
research (5pt). Review other groups’drafts
and upload comments for discussion (5pt)

WEEK 16 End assessment

a=1 (poor)

a. Yes
b. No
How so?
7. Do you plan to do an independent research project as an
anthropology major?
a. Yes
b. No
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8. Do you think that the course will be beneficial to you in
your possible future career?

6. Did you find the course to be of value to you?
a. Yes

a. Yes

b. No

b. No
How so?
9. What do you believe the steps to conducting research are?

7. Using the topic you proposed on the first day of class, list
specific steps for producing a research proposal (in outline/
bulleted form).

10. Think of a topic of interest and in outline/bulleted form,
tell what specific (i.e. relevant to your topic) things you
would do.

8. How are research papers organized, i.e. what are the sections in a professional journal article?

3. END ASSESSMENT EXERCISE

CAN ALSO BE USED FOR CAPSTONE PROPOSAL SEMINAR
AND INDEPENDENT RESEARCH PROJECTS

1. Rate your knowledge of how to design a research project:

4. INDIVIDUAL STUDENT ASSESSMENT RUBRIC

a=1 (poor)

For each of the following:

b=2 (fair)

1.

Conducted appropriate literature review, in terms of
number and relevance of materials and their use

2.

Formulated appropriate questions/hypotheses to answer
research question

3.

Constructed professional journal style Introduction section

c=3 (good)
d=4 (excellent)
2. Knowing what you now know, how should you have
answered the previous question on the first day of class? If
you don’t remember, ask instructor for your previous answer.
a=1 (poor)

Rubric:
1=A=highly proficient

b=2 (fair)

2=B=adequately proficient

c=3 (good)

3=C=approaching proficiency

d=4 (excellent)
3. Do you now feel that you could design a research project?

4=D/E=not proficient

a. Yes
b. No
4. Do you feel that the course has adequately prepared you
for conducting research?
a. Yes
b. No
5. Are you looking forward to the Research Methods
Seminar?
a. Yes
b. No
Why?

www.cur.org

53

FALL 2016 • Volume 37, Number 1

Appendix B
Methods Seminar Course Materials
1. SYLLABUS

SCHEDULE:

COURSE DESCRIPTION:

WEEK 1

This course is the second seminar in the Anthropology
department’s mandatory research training for beginning
majors. It will train/prepare students to design the methods
and analytical protocol for a research project/paper. Students
will use what they learned and continue with the research
project that was begun in the RESEARCH SEMINAR course.
The course consists of (1) training in data collection and
statistical analyses, (2) data collection and entry, (3) statistical analyses of data, (4) writing the methods and results
sections of a formal research paper, and (5) project presentations. The course is required for all majors and it serves
as the pre-requisite for MENTORING RESEARCH DESIGN/
METHODS SEMINAR and RESEARCH PROPOSAL SEMINAR.
Prerequisite: RESEARCH DESIGN SEMINAR
COURSE OBJECTIVES: Students will (both as a group and
individually):
1.

Demonstrate their understanding and mastery of the
hypothetico-deductive method via in-class discussion
and assignments

2.

Design appropriate data collection and analytical methods for answering research questions begun in the
RESEARCH SEMINAR course, under the guidance of the
instructor and student mentors

3.

4.

5.

Demonstrate, at a basic level, their ability to write and
report on the methods and results of a research project

6.

Be evaluated on the degree to which they have grasped
the research process, the quality of their assignments
and contributions, and their level of involvement both
in and out of class.

COURSE REQUIREMENTS:
1.

Assignments 95pt

2.

Presentation 5pt
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Group formation and topic
assignments

WEEK 2

ASSIGNMENT: Meet as a group
and (1) review all information from
RESEARCH DESIGN SEMINAR that is
relevant to your topic, (2) assign what
hypotheses individual members will
work on, and (3) determine target
population
Data collection methods

WEEK 3

10pt

ASSIGNMENT: (1) design and
upload methods to answer your
research question(s) and/or test your
hypotheses (e.g. sample questionnaire,
check sheets, interview questions,
etc.) (5pt) and (2) review other group
members’ work and upload your
comments (5pt)

WEEK 4

Review/critique methods
5pt
ASSIGNMENT: Revise methods based
on feedback and upload final version

WEEK 5-8

Data collection and entry, under
mentor guidance

20pt

Descriptive statistics

10pt

Collect sufficient data for testing their individual hypotheses/questions under the guidance of student mentors
Demonstrate their ability to use SPSS and conduct statistical analyses to test hypotheses and answer research
questions

Course Introduction

WEEK 9

ASSIGNMENT: Under a mentor’s
guidance, collectively (1) run
descriptive statistics, (2) construct
charts/tables to illustrate results,
and (3) upload your work. (5pt)
Individually review other groups’
work and upload your comments.
(5pt)
Analytical statistics

WEEK 10

ASSIGNMENT: Under a mentor’s
guidance, collectively (1) run
analytical statistics, (2) construct
charts/tables to illustrate results,
and (3) upload your work. (5pt)
Individually review other groups’
work and upload your comments.
(5pt)
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Review/critique of analyses
WEEK 11

WEEK 13

WEEK 14

WEEK 16

10pt

4=D/E=not proficient

RATED 1-5
1=no knowledge
10pt

2=poor command
3=fair command
4=good command
5=excellent command
BEGINNING AND ENDING SCORES FOR:

5pt

Methods design
Data collection
Data entry

10pt

Descriptive statistics
Analytical statistics

ASSIGNMENT: Individually and
collectively create a PowerPoint
presentation of your group project
and assign individual presentation
parts. Rehearse your portion.
Presentations

3=C=approaching proficiency

3. INDIVIDUAL STUDENT ASSESSMENT RUBRIC FOR
STUDENT MENTOR USE

ASSIGNMENT: Revise and upload
final version of methods and results
Preparing a PowerPoint presentation
of scientific research

WEEK 15

2=B=adequately proficient

ASSIGNMENT: Under a mentor’s
guidance, individually and collectively
write results section and upload
your work. (5pt) Review other group
members’ work and upload your
comments. (5pt)
Review/critique methods and results

Construction of professional journal style Results section
1=A=highly proficient

ASSIGNMENT: Under a mentor’s
guidance, individually and collectively
write methods section and upload
your work. (5pt) Review other group
members’ work and upload your
comments. (5pt)
Writing a results section

5.

Rubric:

ASSIGNMENT: Revise analyses/
charts/tables based on student/
mentor/faculty feedback and upload
final version
Writing a methods section

WEEK 12

5pt

Written methods section
Written results section

5pt

2. INDIVIDUAL STUDENT ASSESSMENT RUBRIC FOR
INSTRUCTOR USE
CAN ALSO BE USED FOR RESEARCH PROPOSAL COURSE
AND INDEPENDENT RESEARCH PROJECTS
For each of the following:
1.

Design and use of appropriate methods to answer research questions and/or support/refute hypotheses

2.

Construction of professional journal style Methods section

3.

Use of appropriate analytical techniques

4.

Satisfactory interpretation of results
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Appendix C
Research Proposal Course Materials
1. SYLLABUS
COURSE DESCRIPTION:
This course is required for all students intending to do independent research under the supervision of a faculty member.
The faculty member of choice will have agreed to supervise
the project contingent upon the successful production of
a research proposal at the end of this course. Students will
be guided through all steps of the research proposal protocol and the final version may serve as an Undergraduate
Research Grant proposal. The course serves as one of
Anthropology’s capstone options for majors.
COURSE OBJECTIVES:
Students will demonstrate their knowledge and training and
will be evaluated and graded on their performance/skill in
the completion of the following course requirements:
1.

Propose a research question

2.

Conduct a literature review

3.

Formulate hypotheses

4.

Design methods

5.

Write the abstract, introduction, and methods sections
of the research proposal

COURSE REQUIREMENTS:
1.

Assignments: 95%

2.

In-class Participation: 5%

NOTE: When no class is scheduled, instructor is available
during regular class time

WEEK ASSIGNMENT: Spend 3 hr/week conducting 25pt
3-7
your literature review and working relevant
material into your outline. You will add a
minimum of 5 new references per week. By
Friday of each week you must upload your
revised outline and bibliography. Instructor is
available during class time for assistance.
WEEK In-class: Discussion of your hypotheses
8
ASSIGNMENT: Upload your hypotheses

5pt

WEEK ASSIGNMENT: Write the first draft of
9
your introduction and upload. Review
other students’ introductions and upload
comments.

10pt

WEEK In-class: Discussion/critique of introductions 5pt
10
ASSIGNMENT: Revise your introduction,
utilizing classmates’ and instructor’s feedback,
and upload.
WEEK ASSIGNMENT: Revise and upload the final
11
version of your introduction. Draft and
upload the methods you will use. Review
classmates’ methods and upload comments.

10pt

WEEK In-class: Discussion/critique of methods
12
ASSIGNMENT: Revise/refine methods and
upload

5pt

WEEK In-class: Writing methods section
13
ASSIGNMENT: Write methods section,
upload, and review other students’ methods
and upload comments

10pt

WEEK In-class: Introduction to course
1
ASSIGNMENT: Upload a description of
your research project, review other students’
project descriptions, and upload comments

5pt

WEEK In-class: Discussion/critique of methods
5pt
14
ASSIGNMENT: Revise your methods section,
utilizing classmates’ and instructor’s feedback,
and upload.
5pt

WEEK In-class: Discussion of projects and
2
instruction on construction of an outline to
be used during your literature review

5pt

WEEK In-class: Writing an abstract
15
ASSIGNMENT: Write abstract, upload, and
review other students’ abstracts and upload
comments.
WEEK In-class: Discussion/critique of abstracts and
16
course

5pt

SCHEDULE:

ASSIGNMENT: Make an appointment and
meet with a reference librarian for help
with your literature review and begin your
literature review
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ASSIGNMENT: Revise abstract based upon
instructor feedback and meet with the faculty
member who will oversee your project. Ask
them to send their approval and comments
to you and course instructor before grades are
due.
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Appendix D
Mentoring Research Design or Methods Course Materials
1. SYLLABUS
COURSE DESCRIPTION:
This course provides advanced experience in research design
or methods and analyses. It is designed for mid- to upperlevel students who will act as mentors for students in the
RESEARCH DESIGN or METHODS SEMINAR. Mentors will
assist students with their group and individual projects, both
in and out of class, requiring ~50hr of investment. They will
hone their research skills via involvement in multiple projects requiring different methodological and analytical techniques. The course serves as a capstone option for majors.
Students anticipating independent research are encouraged
to take this course.
COURSE OBJECTIVES:
Mentors will:
1.

Demonstrate their knowledge of research design, methods, data collection and entry, analytical methods, and
reporting of methods and results by the quality and
efficiency of production of student assignments and
submissions;

2.

Demonstrate their commitment to the departmental
research initiative, instructor, and students, by their (a)
conduct, (b) classroom attendance, (c) coordination of
and assistance during group and individual meetings,
and (d) accomplishment of assigned tasks;

3.

Gain experience in the assessment process by evaluation
of student progress over time.

COURSE REQUIREMENTS:
1.

Student mentoring as evidenced by quality of student
assignments 75%

2.

Assessment of student progress 25%
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CURQ Vignettes
Research in a Senior/Sophomore Cell Biology
Curriculum
Melville B. Vaughan,
University of Central Oklahoma, mvaughan4@uco.edu
CUR and the Oklahoma IDeA Network of Biomedical
Research Excellence (INBRE) co-sponsored a curriculum-reform workshop in November 2012 for Oklahoma faculty at
primarily undergraduate institutions. The workshop facilitators provided compelling evidence that incorporating research into the curriculum would be beneficial to all parties.
As a faculty member at the University of Central Oklahoma, I
had already tested the use of research activities in my senior/
graduate-level molecular cell physiology class (BIO4000)
and had decided to gradually change the curriculum over
the next few semesters. I also taught a sophomore-level cell
biology course (BIO2000) in which students received grades
based only on multiple-choice exams. I hoped to include research as part of their grade, but that was challenging because it was a lecture-only course with no teaching assistant.
It was clear that to successfully incorporate research and subsequent evaluation into this curriculum I would require assistance. My goal was to use BIO4000 students to mentor the
BIO2000 class.
BIO4000 was a five-credit course (three hours lecture, 3
hours lab per week) with a typical enrollment of 12 to 20
seniors and one to four graduate students. The lecture was
content-heavy, covering most of the topics from a large cell/
molecular biology textbook. The lab used kits sold by vendors. Students were divided into four-person teams, and
each team was responsible for teaching one of the labs. The
lead team was required conduct a dry-run of an experiment
using a relevant laboratory kit outside of class to learn how
to use it and then teach the class how to run the lab during
a class session. While the students did not like using their
own time, they earned a grade for the work and scored well
on tests related to their lab. To facilitate research in this class,
I reduced the course material from 80 to 50 percent of the
original, in order to cover topics mostly related to research.
I replaced the kits with models and assays I run in research
(immunostaining, western blots, cell cycle analysis, migration assays), and the students used them to study various
aspects of myofibroblast biology. I began with these because
they were easy and inexpensive, and I already had purchased
the reagents with grant money. I used student course fees to
pay for the cases of plastic ware and reagents. I applied for
and received an exemption from required IRB approval of
research work in the class. I also had a graduate teaching assistant who was already trained to use each of the assays. The
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teamwork and dry-runs were maintained as before.
Each BIO4000 team member had clearly outlined responsibilities for their own project. All team members were required
to read a journal article (at least one review and one research
paper per team), participate in experiments, and contribute
to a PowerPoint presentation and paper. One remaining team
member was required to be the BIO4000 team manager, to
compile the team’s research reports into a single coherent
article, and prepare the PowerPoint presentation based on
the written report. Additionally, each BIO4000 team member had a responsibility to mentor a BIO2000 team, either
through direct mentoring or evaluation of the BIO2000
team’s output. Each BIO4000 team was required to provide
one or two members to work as peer-mentors for BIO2000
student teams. Each mentor provided his/her BIO2000 team
a previously collected BIO4000 dataset generated using the
assay of the mentor’s expertise, and the mentor was expected
to answer questions on a limited basis. BIO4000 members
who were unable to directly mentor BIO2000 teams were required to grade BIO2000 PowerPoint presentations and written reports (described in the BIO2000 section below).
Any extra members were required to provide a written
script for the mentors to facilitate their interaction with the
BIO2000 team and prepare the BIO4000 PowerPoint. A team
of three to five students could handle this amount of work.
Smaller teams were given easier/faster assays to run. The first
75 percent of the labs consisted of team-led instruction on
the assay methods. For the last 25 percent of the labs, each
team used its assay expertise to test a hypothesis; in this case,
all the teams tested the same chemical’s effect on myofibroblasts. The last week of class the teams gave their presentations and turned in a manuscript. The students were also
asked to write a reflection about their experience; this was
particularly important for team members who interacted
with the BIO2000 students.
BIO2000 was a lecture-only, three-hour course with 30 to 40
students. The Biology I prerequisite provided enough background to enable me to replace traditional content with
research. I assembled the teams about halfway through
the semester. BIO4000 mentors came to class and were introduced to the groups at that time. We used another classroom to separate the groups to reduce the conversational
noise. The peer mentors described their class projects and
gave the teams their datasets and duties. Each BIO2000 team
had a month to find articles and analyze the data. During
the last week of class each group gave an oral presentation
and turned in a group report. All the peer mentors were present for the team reports and were asked to provide feedback
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on all the presentations. The BIO4000 teaching assistant compiled the team reviews and submitted them to the peer mentors,
who in turn shared the reviews with their BIO2000 teams. Team
members evaluated each other and submitted a “percent effort”
sheet that was used by the instructor to assist with fair grading.
The university’s assessment office surveyed students regarding their evaluations of BIO4000 and BIO2000. On a scale
of 1 to 5, BIO2000 students’ evaluations were in the 3 to 4
range; students were willing to replace lecture content with
the team project but unwilling to trade a grade from a series of online quizzes with the grade for their team’s project.
BIO4000 students’ evaluations of the class were in the 4 to 5
range; these students were less willing to replace the narrow
content with a broad-based curriculum and to participate in
the lecture. The students rated most of the activities favorably; they appreciated being graded for skills and tasks unrelated to recalling facts. BIO4000 students reflected that they
were more serious, scholarly, and teamwork-oriented than
when they were BIO2000 students.
Later I was able to recreate the peer-mentoring for BIO2000
using upper-class and graduate research students rather than
a BIO4000 class, with similar results. Some BIO2000 students
reported poor experiences with the peer mentors, suggesting that training of peer mentors may be necessary. BIO4000
class members provided follow-up experiments for future
classes. This model should be useful for faculty who desire
to maintain a research program while teaching full time
and providing university service. University commitment
through student assistantships and lab support is beneficial.
I would like to acknowledge Heather Rabalais for the assessment materials, James Bidlack for providing the dry-run
teamwork concept for the BIO4000 labs, and Robert Brennan
for helpful comments and suggestions.

doi: 10.18833/curq/37/1/16
Course Scaffolding for Research Practicums
David Lonzarich, Evan Weiher, Ruth Cronje, Jessica Kraker,
University of Wisconsin–Eau Claire, lonzard@uwec.edu
A common problem in the sciences is the growing student
demand for research experiences and growing faculty anxiety concerning meeting this demand. The demand has been
fueled by knowledge that undergraduate research is considered a high-impact teaching and learning practice by
such entities as the Association of American Colleges and
Universities (https://www.aacu.org/resources/high-impact-

practices). While many campuses, including the University
of Wisconsin–Eau Claire, provide opportunities for extracurricular undergraduate research (in summer research projects,
for example), only small numbers of high-achieving students
tend to have access to these opportunities. Less common are
mechanisms providing this high-impact experience for larger
numbers of students of more modest academic achievement
within the regular curricular context. We have been experimenting with an integrative course and research program
that offers an authentic research experience to students enrolled in our regular biology curriculum.
The American Association for the Advancement of Science
has articulated science literacy goals for the science curriculum at both the K-12 and the undergraduate levels
(http://www.project2061.org/publications/articles/2061/
sfaasum.htm). Three dimensions of scientific literacy have
informed our curricular innovation at UWEC: understanding key concepts and principles; understanding scientific inquiry and ways of thinking; and understanding how science
is influenced by and influences human social, economic,
and political activity. The program has involved four faculty
members from three college departments (two faculty members in biology, one in mathematics, and one in English). The
goal has been to enhance students’ scientific literacy on all
three dimensions.
Five years ago, students at UW-Eau Claire provided funds
to support a hybrid curriculum and research program for
students in biology. We are now in our fourth cohort of
students, and the program has been by all measures an incredible success. Our cohorts have each consisted of 18 to 20
biology students. Recruited as sophomores, these students
begin their journeys with a research-methods course, during
which they are introduced both to scientific inquiry and to
the research projects of their biology mentors. After choosing their research mentor in the first semester, students move
into one of two courses (one in math and one in biology) to
develop quantitative skills that they will use in their research.
Their research occurs during the following summer and fall
(with associated coursework in the fall) and culminates in
the second year with a course in which students are given
instruction in scientific argumentation, including an experience with the peer-review process. Students write an NSF
grant proposal to seek funding for the next logical step in the
research projects they have been involved in. This course also
offers students the opportunity to participate in discussions
regarding scientific ethics (including scientific misconduct
and the use of human and animal subjects in research). This
program offers a sustained experience that better mimics the
authenticity and multidimensionality of a scientific career
than a single course can.
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Beyond providing a mechanism to ensure students’ exposure
to all three dimensions of scientific enterprise, this integrative learning and research scaffolding approach offered several other advantages. The students served are different from
our typical undergraduate researchers, both in their academic
preparation and personal characteristics. Academically, they
have significantly lower GPAs (3.25 v. 3.46) and lower ACT
scores (25.4 v. 26.8) than our typical undergraduate biology
research students. Their motivations for enrolling also are
highly varied. Some probably see the program as a resume
builder, while others could be described at best as researchcurious. Many are attracted to the idea of doing research that
simultaneously allows for the completion of required coursework. But unlike so many students we encounter in independent research collaborations, only a few of our participants
could be described as having a passion for research.

Of course, the program is not without its challenges, and
chief among them are highly variable levels of student participation and high levels of investment by the research
mentors. Both of these challenges might be seen as unavoidable byproducts of large-group collaborations, and so they
were anticipated in the program’s design. But even as these
challenges persist, we remain convinced that our model
can have broad appeal to university science faculty who are
searching for strategies to broaden undergraduate research
participation.

doi: 10.18833/curq/37/1/17

Perhaps one reason why we attract students is the program’s
structure. Undergraduates who collaborate in independent
research with faculty often are more self-motivated, self-confident, and persistent than their peers. Our program does not
demand such characteristics. In fact, because it contains elements of the familiar (the coursework), and the comfortable
(the large teams), we probably recruit students who in other
circumstances might be reticent about pursuing research.
Creating such a climate was not our goal, but because we
have seen so many of our students emerge more self-assured,
confident, and intellectually engaged, and find even more
going onto graduate and medical school programs, it must
count as one of the signature attributes of this experience.
But the most attractive feature of our program is its design, which aimed to merge desirable elements of both
curriculum-based and independent research experiences.
Curriculum-based research has the advantage of broadening
students’ exposure to research and enabling faculty to incorporate their own research into the classroom. Moreover, in
our program, the integrative learning arising from the course
sequence creates a richer exposure to research than would
be possible in a single course. Still, it is difficult for curriculum-based research to achieve the diversity of outcomes
that often are associated with conventional faculty/student
research collaborations (e.g., mentoring relationships, real
scholarship). This we accomplish during the summer and
fall when students complete their own independent research
projects. Therefore, we achieve in the design of this program
what might otherwise be seen as mutually incompatible
goals.
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RESEARCH Highlights
Sutter M, Roberts EW, Gonzales RC, Bates C, Dawoud S,
Landry K, Cannon GC, Heinhorst S, Kerfeld CA. Structural
Characterization of a Newly Identified Component of
α-carboxysomes: The AAA+ domain protein CsoCbbQ.
Nature Scientific Reports. 2015; 5:16243. (Michigan State
University, The University of Southern Mississippi,
Lawrence Berkeley National Laboratory, UC Berkeley)

In this collaborative study, a new component of the carboxysome, the carbon dioxide fixing organelle of many autotrophic bacteria, was discovered and its structure elucidated.
CsoCbbQ is assumed to be an activase of the CO2 fixing enzyme, RubisCO. CsoCbbQ is a member of the AAA+ ATPase
protein family and in this study the protein was found to be
a hexamer and ATP hydrolysis was confirmed. This provides
the the first example of an ATPase activity associated with the
carboxysome. Sabine Heinhorst and Gordon C. Cannon are
the T.W. Bennett Professors in Chemistry and Biochemistry
at the University of Southern Mississippi. Cheryl A. Kerfeld
is the Hannah Distinguished Professor in Biochemistry and
Molecular Biology at Michigan State University. Louisiana
College undergraduate Kimberly Landry participated in
the 2013 summer undergraduate research program of the
Department of Chemistry and Biochemistry at Southern
Mississippi; she is now a medical student at the Louisiana
State University School of Medicine. Salma Dawoud, a former chemistry major at Southern Mississippi, performed this
work in 2012 and 2013 as part of her senior honors thesis.
She is now a medical student at the University of Mississippi
Medical Center. The work of both undergraduates was supported by NSF grant MCB-1244534 (to SH and GCC).

where she earned a master’s degree in education. Currently
she teaches high-school mathematics in Ohio.

McCormick JC, Ude G, Das A. DNA Barcodes of Species
of the Genus Dioscorea in Nigeria for Yam Flour Import
Protection in the United States. Poster presentation at
University of North Carolina at Asheville. 2016. (Bowie
State University, Godfrey Okoye University)

The aim of this study was to characterize the diverse accessions of yam species in the genus Dioscorea in southeastern
Nigeria by the use of taxonomical DNA barcoding techniques. Our team was able to identify unique single nucleotide polymorphisms that clearly differentiated among the
species of yam studied, giving insight to the speciation of the
genus. This study also aimed to assist in increased transparency between food producers and consumers. George Ude
is an associate professor in the natural sciences department
at Bowie State University. Aditi Das is a research associate and lab coordinator in the same department. Julian C.
McCormick participated in the research as part of a 2015
summer undergraduate research institute; he has since graduated and has applied to Hampton University’s master’s in
medical science program. The research was supported by the
National Science Foundation (NSF), the Historically Black
Colleges and Universities Undergraduate Program (HBCUUP), and Bowie State University’s Summer Undergraduate
Research Institute.

Gordon MP, Lloyd LT, Boucher DS. Poly(3-hexylthiophene)

Knapper E, McIlwain H. Predicting Wins and Losses: A

Films Prepared Using Binary Solvent Mixtures. Journal of
Polymer Science Part B: Polymer Physics. 2016; 54:6:624-638.
(College of Charleston)

For a sports fan, predicting whether a favored team will win
or lose can be an enticing pastime. Using the mathematical ranking system known as the Massey method, we used
data from volleyball matches to rate and rank teams. We
then used our rankings to predict the outcome of future
matches. As an example, we applied these methods to the
2013 women’s indoor volleyball season in the Atlantic Sun
Conference. Hope McIlwain is a professor of mathematics.
Elizabeth Knapper worked on this independent study project during her undergraduate years as a mathematics major
and volleyball player at Mercer University. After graduation
she was a Woodrow Wilson Fellow at Ohio State University,

Binary solvent mixtures can be exploited to induce the
hierarchical assembly of poly(3-hexylthiophene) (P3HT) in
the liquid phase, but, to date, the impact that the attributes
of liquid phase P3HT aggregates and solvent mixtures have
on the morphology of P3HT films have only been partially
scrutinized. A detailed study of the assembly of P3HT in
three different binary solvent mixtures using absorbance
spectroscopy and dynamic light scattering was conducted.
Complimentary optical and atomic force microscopic techniques revealed an array of distinct morphologies in films
cast from the P3HT dispersions under different solvent evaporation conditions. David Boucher is an assistant professor of
physical chemistry. Madeleine Gordon undertook this work
as her senior independent research project. She is currently

Volleyball Case Study. The College Mathematics Journal.
2015; 46:5:352-358. (Mercer University)
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an intern at the molecular foundry at Lawrence Berkeley
National Laboratory and is applying to graduate programs.
Lawson Lloyd worked on the project as the topic of his senior
thesis and is currently pursuing his PhD in chemistry at the
University of Chicago. The research was supported by the
College of Charleston’s Office of Undergraduate Research
and Creative Activities and the Howard Hughes Medical
Institute’s Pre-College and Undergraduate Science Education
Program.

Redmond MN, Goodrich B., Schaefer M. Cultural

Stereotypes of Disabled and Non-disabled Men and
Women: Consensus for Global Category Representations
and Diagnostic Domains. British Journal of Social Psychology.
2010; 49:471-488. (Hiram College)
The study examined the stereotypes disabled people face in
society through adminstratiion of a questionnaire asking
several disabled individuals about their daily experiences
of being stereotyped by people around them. Several reoccurring themes were found in the responses, with most
members of society viewing the disabled individuals as
dependent, asexual, unattractive, weak, and incompetent.
Michelle Nario-Redmond is an associate professor of psychology. Brianne Goodrich, a senior biomedical humanities
major, and Megan Schaefer, a junior biomedical humanities
major, participated in the study for independent research
internship credit. Goodrich plans to attend graduate school
in a healthcare field, and Schaefer is a senior and plans to
continue to work with individuals with developmental disabilities. This research was supported by Redmond and the
Hiram College Department of Biomedical Humanities and
the Department of Psychology.

Graham, S, Rogers RP, Alper, RH. An Automated Method
to Assay Locomotor Activity in Third Instar Drosophila
melanogaster larvae. Journal of Pharmacological and
Toxicological Methods. 2016; 77:76-80. (University of Saint
Joseph)

The present study applied an automated activity-tracking system to assess the locomotor activity of 3rd instar Drosophila
melanogaster larvae. Wild-type and a mutant containing a
single point mutation in the picrotoxin binding site of the
GABA-A receptor were treated with picrotoxin (PTX) or its
vehicle. Consistent with a previous report, it was found that
PTX decreased activity in third instar Drosophila larvae due to
selective blockade of GABA-A receptors. By using automated
data acquisition, we have refined and enhanced an in vivo,
high-throughput screen for anti-seizure compounds. Richard
Alper is an associate professor of pharmaceutical sciences.
Stephanie Graham conducted most of the experiments and
wrote the initial draft of the manuscript in partial fulfillment
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of her B.S. in biology at the University of Saint Joseph. Ryan
P. Rogers, a post-doctoral fellow, contributed her knowledge
of fruit-fly husbandry and genetics and played a major role in
editing the manuscript during and after an adjunct appointment in the biology department at the University of Saint
Joseph. The research was completed during the summer and
fall of 2015. Graham is currently working as a patient care
technician in a hospital in Florida. Rogers is currently an assistant professor at the Wentworth Institute of Technology
in Boston. The research was supported by funds provided to
Graham and Alper from the University of Saint Joseph.

Omasta M, Brandley AT. Student Perceptions of High

School Theatre Programs: An Investigation of Social Issues
and Call for Replication. Youth Theatre Journal. 2016;
30:1:50-67. (Utah State University)
This study investigates students’ perceptions of high-school
theatre programs. Students were asked whether they believed
theatre productions could influence audience members’
perspectives and opinions and, through an open-ended
qualitative questionnaire, shared their views on whether
their school should specifically address (or avoid addressing)
myriad social issues. The study analyzes demographic and
other factors that appear to have influenced participants’
responses. This study serves as a template for replication
studies, which are seriously lacking in the education field
(and in theatre education in particular), and calls for similar
studies to seek the views of students in diverse communities
throughout the country. Matthew Omasta is an assistant professor and director of the theatre-education program at Utah
State University. Andrea Thomas Brandley, a senior with a
dual major in theatre arts and mathematics education, participated in the research project and co-authored the article
as her honors thesis. She has accepted a position to teach
both math and theatre at a Utah high school. No funding
was required for this research.

Kruse S, Hurst S. Rapid One-pot Synthesis of

Cycloheptatriene-phosphonium Derivatives. Tetrahedron
Letters. 2015; 56:46:6319–6322. (Northern Arizona
University)
The research was focused on making a series of bi-dentate
phosphonium complexes. Three were synthesized successfully using different bridged phosphines, which were reacted
with tropylium to form a bidentate system. These reactions
were all easy to perform and had high yield. With these
complexes already made, future research can be focused on
making palladium-based derivatives to be used in catalysis.
Stephanie Hurst is an associate professor of inorganic chemistry. Samantha Kruse recently graduated with a B.S. in chemistry and is applying to graduate programs. This research
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was supported by the American Chemical Society Petroleum
Research Fund (ACS-PRF Grant # 51546-UR3).

Browne S, Glass C, Holyoak G. Institutional Constraints

Limiting Social Services for Immigrants. Journal of Immigrant
and Refugee Studies. 2016; 14:2:156-176. (Utah State
University)
The study identifies the factors that constrain social-service
agencies’ provision of resources for immigrants in Utah.
Drawing on twenty-five in-depth interviews with the state’s
social service providers, we found that despite providers’
commitment to serving immigrants, the organizations face
many hurdles due primarily to restrictive state laws and increasing competition for limited funding. Christy Glass is a
professor of sociology, and Shannon Browne is an assistant
professor of social work. Grant Holyoak was a junior majoring in sociology and economics when he participated in the
project as an undergraduate research fellow. He is currently
employed by a social-service agency in Utah and plans to attend graduate school in 2017.

Herbranson WT, Davis, ET. The Effect of Display Timing

on Change Blindness in Pigeons (Columba livia). Journal
of the Experimental Analysis of Behavior. 2016; 105:1:85-99.
(Whitman College)
Change blindness is a phenomenon in which even obvious
changes in a visual scene may go unnoticed. Recent research
has indicated that this phenomenon may not be exclusive
to humans. Two experiments investigated blindness to visual
changes in pigeons, using a variant of the widely used flicker
task to investigate the influence of display timing on change
blindness. Results indicate that the duration of time during
which a stimulus display is visible influences the accuracy
of detection of changes, with the effect due to additional
search time. The results emphasize the value of comparative cognition and cross-species investigations of behavior.
Walter Herbranson is a professor of psychology and holds
the Ladley Endowed Chair of Cognitive Science. Eva Davis
completed this research as part of summer 2014 research.
The project was funded by a Louis B. Perry research award
from Whitman College.

ees’ knowledge of the long-term effects of electronic cigarettes
and their relative safety overall and compared to traditional
cigarettes. The findings revealed that shop employees may
influences the sales of electronic cigarettes by downplaying
potential hazards due to limited research on electronic cigarettes. Corey Basch is a professor of the Department of Public
Health. In 2015-16 Anthony Menafro assisted Basch with the
research as an undergraduate, through funds provided by
William Paterson University’s Department of Public Health.
Menafro graduated from William Paterson in May 2016 and
holds a bachelor’s of science in public health and a bachelor
of arts in psychology.

Cripsell G, Budachetri K, Karim S. Rjickettsia parkeri

Colonization in Amblyomma maculatum: The Role of
superoxide dismutases. Parasites and Vectors. 2016; 9:291
(open access). (University of Southern Mississippi)
The Gulf Coast tick (Amblyomma maculatum) is is an arthropod vector of Rickettsia parkeri, the causative agent of
American boutonneuse fever and an infectious agent of public health significance. Using an RNA interference approach,
the study evaluated the biological significance of the superoxide dismutases (SODs) of A. maculatum in hematophagy
and R. parkeri colonization within the tick host, since the
enzymes play an important function in the regulation of
bacterial communities associated with tick vectors and also
in the defense mechanisms against the damage caused by
reactive oxygen species. Knockdown experiments increased
the levels of total oxidative stress in ticks, revealing the interplay between SOD isozymes that results in the transcriptional regulation of tick antioxidants. Shahid Karim is an
associate professor in the Department of Biological Sciences.
Gary Crispell worked on this project in summer 2014 in
Karim’s laboratory as an undergraduate research fellow. He
is currently a graduate student at USM working on the role
of tick saliva in red meat allergy. He was supported by the
Mississippi–INBRE (NIH NIGMS award# P20GM103476)
summer undergraduate research fellowship.

Basch, CH, Kecojevic A, Menafro, A. Provision of

Information Regarding Electronic Cigarettes from Shop
Employees in New York City. Public Health. 2016; 1:1-3.
(William Paterson University)
The study assessed the knowledge of shop employees in New
York City regarding electronic cigarettes. Shops were found
through various search engines and organized by shop title,
phone number, and borough. The project surveyed employ-
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