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When the request was extended during the first week of 
Spring Semester 2017 to compose this article, the 2½-week 
deadline created some anxiety! With a very full agenda, 
I was reminded how my apprehensive nature can stifle 
productivity. Although time is precious, I regularly identify, 
refine, and rehash relatively frivolous details. I hope 
someday to recognize their trivial nature more quickly 
and progress toward more constructive activities. Despite 
my seeming inadequacies, I was deeply honored by the 
selection and graciously accepted the request. I hope my 
narration and ideas are lucid and informative.

Undergraduate Research History
Undergraduate research is a relatively recent 

phenomenon that began with the formation of the 
Undergraduate Research Opportunities Program at 
the Massachusetts Institute of Technology in 1969.1 
Popularity increased with both the establishment of 
the Council on Undergraduate Research (cur) in 1978 
by several chemistry professors and the first National 

Conferences on Undergraduate Research in 1987. In 
the sciences, the National Science Foundation began 
funding Research Experiences for Undergraduates in 
1987, and more recently the Office of Science created the 
Science Undergraduate Laboratory Internships Program 
shortly after its establishment in 1998 under the direction 
of the U.S. Department of Energy. There is very little 
chemistry undergraduate research history predating 1969. 
In 1922, William A. Noyes mentions proper methods 
for conducting undergraduate research in an American 
Chemical Society report,2 and Hope College reports they 
are “…one of the first colleges in the country to offer 
undergraduate student/faculty research in chemistry, 
beginning in 1947.”3

In the early 2000s, while seeking a chemistry faculty 
position I interviewed with 15+ universities. Although all 
interviewing universities were Primarily Undergraduate 
Institutions (puis), new faculty were required to publish, 
write grant proposals, and establish an undergraduate 
research program to obtain tenure. Many universities 
remodeled (or were planning to remodel) science buildings 
to provide research space for faculty. Although some 
senior faculty were reluctant to accept these changes, I 
quickly recognized that I would be required to conduct 
undergraduate research—despite not having the experience 
at a pui as an undergraduate student only a few years prior. 
In order to achieve professional satisfaction and provide  
for my family, I chose to maintain some degree of 

“accepted” qualification and conducted undergraduate 
research at Weber State University (2001-2003) and 
Colorado State University–Pueblo (2003-2006) before 
coming to BYU–Idaho.

Currently, most universities recommend that chemistry 
majors conduct undergraduate research regardless of 
seeking employment, graduate school, or professional 
education after graduation. Opportunities are even 
available at several two-year schools and community 
colleges—although sooner does not always equate with 
better.4 In fact, 72% of all chemistry majors experience 
some undergraduate research before graduation.5

Undergraduate Research Benefits
Purported benefits of undergraduate research can 

be classified into four primary categories: academic, 
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intellectual, professional, and 
individual.5,6 Academic benefits 
include improved student retention 
in stem degrees, enhanced and 
refined learning, improved student 
/ faculty relationships, awareness of 
current issues, and comprehension 
of literature. Intellectual benefits are 
independent judgment, reasoning, 
reflection, analysis, integration 
of concepts, risk assessment, and 
synthesis of ideas. Professional 
benefits comprise career clarification 
and preparation, contributions to 
the discipline, and development of 
credentials. Individual benefits include 
collaborative and communicative 
abilities, time management skills, toleration of ambiguity, 
improved confidence, persistence, and leadership.

Not all undergraduate research experiences are 
structured the same nor provide the same benefits. At 

“research” institutions, undergraduate students are often 
a temporary addition to a well-established research 
program with graduate students and post-docs. At puis, the 
undergraduate students are the research program; however, 
it is largely difficult for faculty to maintain undergraduate 
research productivity throughout the year, and the majority 
of their research is conducted during summer months.

It is ironic that studies describing benefits of 
undergraduate research do not follow the same rigorous 
designs and assessments as the undergraduate research 
projects themselves; thus, data for the purported benefits 
are minimal.6 Although self-reported surveys and 
interviews rank undergraduate research experiences high, 
less than 10% validate conclusions with an analysis of 
measurable gains. Additionally, supported results suggest 
that in order to obtain meaningful benefits beyond a 
traditional academic lab, one year of intense mentoring by 
a faculty member (not a student or post doc) is required.6 
Conceptual understanding is often beyond the academic 
preparation of the undergraduate student, and during the 
first year, the primary focus is to understand experimental 
protocols rather than interpret results or evaluate progress. 
Isolated and fragmented concepts potentially reinforce 

incomplete and inaccurate ideas. Faculty members are 
generally not provided adequate instruction, guidance, 
support, time, or compensation to sustain optimal 
undergraduate research experiences.

Undergraduate Research and BYU—Idaho
Due to the time and resource intensive nature of 

undergraduate research, an efficient program is paramount. 
Although more evidence is needed to validate benefits and 
guide development, BYU–Idaho can and should contribute. 
Faculty publication is not required at BYU–Idaho, and 
our well-established and sincere interest in the individual 
student can provide a unique perspective to undergraduate 
research. There should be little concern for university 
exploitation of faculty or faculty exploitation of students. 

Conducting undergraduate research at BYU–Idaho is 
challenging for two primary reasons: time and resources. 
The trimester system does not afford faculty time to 
perform undergraduate research during summer months. 
Some faculty use their 6-hour Professional Development 
Leave (or part of it) to conduct undergraduate research 
with several (e.g., 2-10) students once a year; while others 
conduct research each semester to provide continuity and 
maximize benefits despite release time or assigned load. 
Some departments have research-specific courses and/
or incorporate research elements into existing courses. 
Because of the perceived student benefits of undergraduate 
research, many BYU–Idaho faculty perceive obligation to 
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conduct research despite compensation. A university-wide 
model that provides conformity and time allocation would 
be appropriate. 

The allotment of BYU–Idaho resources (i.e., money, 
time, efforts, supplies, instruments, and infrastructure) 
is challenging. Procurement of third-party resources has 
been greatly aided by the formation of the Research & 
Business Development Center (rbdc). Unfortunately, most 
research in the Chemistry Department has been conducted 
with some personal faculty resources and minimal (but 
improving) departmental funds. A university-wide model 
that maximizes student benefits and minimizes resources 
would be beneficial.

Prior to implementing undergraduate research in the 
Chemistry Department, the only professional laboratory 
experience for students was provided through a single 
internship. Often, these internships were (and still are) 
highly-valued undergraduate research experiences that 
mitigate both time and resource issues associated with 
conducting undergraduate research at BYU–Idaho; 
however, these short-term internships may still not 
provide the same benefits of sustained undergraduate 
research at the student’s home university.6 An alternative 
approach encourages students to conduct multiple 
internships at a single location; unfortunately, logistics are 
challenging, and with the increased nationwide popularity 
of internships,7 some BYU–Idaho chemistry majors are 
experiencing difficulty finding internships.

An Attempted Solution

During Winter Semester 2016, I reserved half of a 
12-hour Faculty Learning Fellowship (flf) to address 
some of the above issues. The primary objective was to 
establish a network of companies that would support 
undergraduate research experiences at BYU–Idaho 
and minimize university resources. Upon graduation, 
students completing a company-supported undergraduate 
research experience at BYU–Idaho would have the option 
to continue onsite with the company as an intern. The 
company would obtain qualified student labor and faculty 
expertise, the student would conduct a year-long project 
and internship, and the faculty member would stay current 
in their discipline.

Prior to beginning the flf, I worked closely with the 
rbdc to prepare a professional flyer and PowerPoint 
presentation describing the proposed plan, objectives, and 
mutual benefits. The information was provided to fourteen 
companies within the region, and seven companies 
responded. Five of the seven companies agreed to a face-
to-face meeting, and three decided to pursue collaborative 
possibilities. After development and consultation, one of 
the three chose to develop a national internship program, 
but declined collaboration with BYU–Idaho. The last 
two companies agreed to accept BYU–Idaho student 
interns, but only one company (PerkinElmer) wished to 
collaborate and support undergraduate research endeavors 
at BYU–Idaho. As part of the flf, I worked full-time at 
PerkinElmer for half of Winter Semester 2016 to develop 
the necessary skills and relationships that would support 
the collaboration. A two-year contract was signed with 
PerkinElmer March 2016 to assist with undergraduate 
research at BYU–Idaho by providing instrumentation, 
supplies, and internships. In return, BYU–Idaho students 
would assist with data collection and the writing of 
application notes and publications.

Conclusions
Although the PerkinElmer collaboration potentially 

addressed issues of purported undergraduate research 
benefits, minimal university resources, limited student 
internships, and faculty development opportunities, 
resolution of these issues was minimal and the 
collaboration did not address faculty load, compensation, 
or a university-wide undergraduate research model. 
Likewise, the flf did not provide numerical data assessing 
student gains or validating effectiveness. However, it did 
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result in a year of undergraduate research experience for 
six students, four poster presentations at the Research 
and Creative Works Conference, two presentations at the 
American Chemical Society national conference in San 
Francisco, one company application note (later published 
in The Column, July 2017), and two student internships. 
We anxiously look forward to another year of collaboration!

In order to improve undergraduate research nationally, 
three of the cur “strategic pillars” are to 1) promote 
collaboration, 2) integrate research into coursework, and 
3) assess student impact.8 The described flf, unfortunately, 
only addressed the first strategic pillar. Clearly there 
is more that can be done. I optimistically anticipate 
meaningful development of undergraduate research in 
the near future both nationally and at BYU–Idaho. I hope 
my 15-year interest in undergraduate research has not 
been yet another “relatively frivolous detail.” We are in a 
unique position at BYU–Idaho to make a significant and 
unique contribution to the development and assessment of 
undergraduate research! t
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