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Lab-Integrated Librarians: Engagement with Unreachable Researchers
Abstract
Subject liaison librarians are working at the crossroads of the practical and emerging needs of
researchers, seeking to connect with them throughout the research life-cycle rather than at the
beginning when literature reviews are conducted or at the end when a scholarly publication
emerges. In STEM disciplines, where research is oftentimes conducted in secure lab facilities,
engagement is particularly challenging. In 2016, librarians at North Carolina State University
embarked on a project to overcome this difficulty by joining selected research groups and
attending regular lab meetings. This paper’s findings will suggest that lab-integrated services
present the opportunity to support the research enterprise as well as the teaching mission of
universities simultaneously, and will challenge the notion of research support for faculty and
information literacy instruction for students as separate and distinct library services. The paper
will close with a discussion of the lessons learned from this pilot project and a discussion of the
long-term sustainability of this type of program.
Institutional Context
North Carolina State University (NC State) is a land grant university located in Raleigh. NC
State has approximately 34,000 students enrolled across twelve colleges representing all major
academic fields of study. Part of the 16-campus University of North Carolina (UNC) System,
NC State is the flagship institution for STEM teaching and research in the UNC System. The
College of Engineering is thus one of the larger colleges at NC State, with over 10,000 students.
Between 1984 and 1987, NC State acquired a 1,000-acre tract of land to expand upon, and
created a master plan for this new campus, which was named the Centennial Campus in honor of
the 100th anniversary of the University. Centennial Campus is one mile from NC State’s historic
main campus and is home to academic departments and centers, as well as a growing number of
corporate and government partners. Two colleges have relocated to Centennial Campus – the
College of Textiles moved to Centennial Campus in 1991, and the College of Engineering began
moving its many departments and centers in 1989, and continues to this day. At present, the
engineering move is about 75% complete.
Library support at NC State is fairly centralized for a university of its size, with two major
research library buildings (one on the historic main campus and one on Centennial Campus) and
three small branch libraries. The library on Centennial Campus, the James B. Hunt Jr. Library, is
a recent addition to the University, opening in 2013. Thus, for most of its existence, Centennial
Campus had no central library and NC State has never had a dedicated library for engineering
students and faculty.
Evolution of a Service Model
In 1998, subject librarians for engineering and textiles began to work on a model for delivering
library services to engineering – a large, diverse community without a library, that was (and still
is) located on two different campuses, and that has been slowly but steadily relocating from the
main campus to Centennial Campus every few years as new buildings have been
constructed. This model would also address differences in engineering curriculum and research

practices that tend to reduce engineer’s use of and reliance on libraries compared with other
disciplines.
The resulting service model was:
•

•
•
•

engagement- centered to show engineers the value proposition that libraries bring to their
teaching and research as well as to provide the opportunity for continuous learning about
these users’ needs;
location- independent with librarians traveling to where the users were and where no
service was tied to a specific location or service point;
responsive to the unique information needs of engineers;
strategic in approaching outreach to this large and diverse community of users as well as
the management of liaison librarians’ responsibilities. For example, our three librarian
unit shares responsibilities to provide coverage at the College level for engineering and
textiles, rather than serving specific departments.

This service model was implemented in 1999-2000 and continues to the present day. In more
recent years, opportunities have developed to collaborate with researchers at multiple points in
the research life cycle, particularly as they find, collect, manage, and communicate large sets of
data. These opportunities represent a promising new approach to engagement that fits with the
existing service model. One obstacle exists, however: that most of our researchers work in lab
environments that are inaccessible to outsiders. Even for those that don’t work in secure labs,
the interactions between a principle investigator (PI) and his/her students occur in a setting
librarians do not typically have access to; in order to continue to develop services that
meaningfully support engineering and textiles researchers, it was necessary to get behind the
“closed doors” of the research lab.
Literature Review
Engineers’ reticent use of libraries has received a thorough examination throughout the literature.
In previous studies, students from STEM disciplines consistently report lower usage of libraries
than students from the humanities and social sciences, and Tenopir suggests that engineers who
do use libraries are reluctant to ask for assistance when looking for information.1-6 While Chang
and Eskridge suggest that engineers during their undergraduate and graduate training are
inducted into a culture of non-library use by their instructors and faculty mentors,7 even among
engineers that make use of the libraries, physical visits and direct interaction with librarians have
dwindled since the ascension of easy to use full-text search engines.8 Hemminger et al. found
that as early as 2007, the wide availability of electronic resources had transformed the
information seeking behaviors of academic scientists, who increasingly reported nearly exclusive
use of web-based resources and fewer visits to physical libraries; Niu et al. corroborated these
findings via a nationwide survey in 2010.9-10 While the proliferation of online resources may
have exacerbated non-use of libraries by engineers, concerns about STEM students’ use of the
library and faculty members’ perceptions of the library has attracted the attention of librarians for
decades. As early as 1979, Davis and Bentley suggested that librarians could form meaningful
relationships with disciplinary science faculty and improve perceptions of librarians by getting
involved “in the teaching process” and through “attendance at departmental meetings.”11 In the
subsequent decades, engineering librarians have taken that advice; the literature abounds with
examples of engineering librarians impacting the engineering curriculum through partnerships

with engineering faculty.12-20 But while engineering librarians have made remarkable gains in
shaping the education of engineers by integrating information literacy into engineering
curriculums, meeting with students a handful of times in a lecture setting cannot overcome the
dominant culture of library non-use that exists within engineering disciplines. Likewise, meeting
with faculty members once or twice a year through attendance at department meetings or
instruction planning sessions will not transform faculty information seeking behavior, either.
The literature enumerates numerous additional reasons that engineers may not use physical
libraries, ranging from the practical (having to travel some distance compared to the convenience
of remotely accessing online resources) to the psychological (the phenomenon of library
anxiety).21-27 To overcome this, the scholarly record reflects numerous innovative efforts by
STEM liaison librarians to reach these hermetic students and researchers. Previous initiatives
recorded in the literature include reorganizing staffing at service points to provide subject
specialists with more time for advanced research questions,28 revamping libraries’ web presence
to make subject specialists more visible,29 launching satellite reference services within academic
buildings,30-32 creating workshops and services that cater to the needs of STEM students and
faculty throughout the research lifecycle,33-34 as well as developing fun extra-curricular
programming to encourage STEM students and researchers to visit the physical library.35-36
While getting engineers into the library remains a challenge, studies continue to confirm that
graduate students and faculty in science and engineering frequently use online library
resources,37-38 and Soria determined that undergraduate students conducting research or pursuing
careers in science, technology, or health affairs were more likely than their peers to view having
access to a world-class library as important to their success.39
Consequently, we suspect that engineers’ and scientists’ low use of physical libraries does not
reflect a lack of information needs; rather, we hypothesize that these low usage rates indicate that
physical libraries do not integrate well with the work flows of engineers in the academy. To
overcome this challenge, one possible service model that engineering libraries can look to for
inspiration is that of the clinical medical librarian or informationist, which health science and
medical libraries have used for decades in order to meet the information needs of clinicians and
other health care workers.40-42 The role of the informationist arose as a response to the
increasingly challenging problem of making “the critical link between the huge body of
information hidden away in the medical literature and the information needed at the point of
care,” or what became known as the “literature-practice gap.”43 To help bridge this gap,
librarians began accompanying clinical teams during rounds. While these services started with
humble “evidence carts,” the effectiveness of this service has increased with digital resource
access, and studies have shown that making evidence quickly available “increased the extent to
which evidence was sought and incorporated.”44 While seemingly similar to the satellite
reference service model that has been employed as a method of outreach to engineers elsewhere,
the crucial difference is that an informationist service does not attempt to recreate a traditional
reference service in a different location. Rather, the librarian becomes a functional member of
the team, and provides information at the time of need rather than waiting for information
requests to be presented at a later time.45-47 Engaging with researchers through outreach
initiatives to research groups48 and targeted information literacy instruction to students working
in research groups49-50 are ideas that have received some sparse attention within the literature.
However, these previous iterations of outreach to research groups seem not to have considered

adopting the longitudinal, team-based approaches utilized by informationists in clinical settings
and implementing them within non-clinical research settings.
Program Description
Admittedly, the information needs and workplace environments of clinicians ostensibly look
quite different from those of an engineer in the academy, perhaps explaining why the
informationist approach has not been implemented extensively within traditional academic
research settings. However, we hypothesize that clinicians’ and engineers’ information needs
may share a number of important features. In both cases, the information needs of these
professionals are unpredictable: they vary substantially from day to day, occur unexpectedly
during the course of routine work, may require immediate answers, and increasingly rely upon
interdisciplinary expertise. When compared to the information needs of humanities and social
sciences scholars, for whom information needs are comparatively predictable and often less time
sensitive, it makes sense why the reference desk model of information retrieval may not work as
well for engineers.
While engineering faculty and students are associated with a campus department, the research
group is the primary organizational unit that researchers operate within on a daily basis. A
research group is typically led by a faculty member and generally consists of graduate students
and post-doctoral scholars. Other members may include research faculty members, visiting
scientists, and undergraduate students. Although practices vary by group, many research groups
often meet on a regular basis, with Crede and Borrego finding that weekly meetings were the
most common.51 Variously called lab, group, or research team meetings, the structure of these
meetings can vary greatly and depends on the PI’s style. For example, group meetings can serve
as a venue for all members to provide updates on their research, for formal presentations by one
or two individuals, for discussions of literature, or for various combinations thereof.
To test our hypothesis that a model similar to the informationist approach would be effective
with engineers, we set out to become embedded members into several research groups in order to
learn more about their research practices, data collection procedures, social norms, and their
information seeking behaviors within their work environments. We also hoped that upon gaining
an in-depth understanding of the group’s research interests, as well as becoming enculturated
into the research group’s social dynamics, that we would be able to use our expertise as
information specialists to deliver on-demand information services to these communities at the
time of need.
A preliminary approach was developed for supporting research groups, in which each
engineering/textiles librarian in our department planned to work with one or two research
groups. Because we recognized that this type of support would be difficult to scale, we also
planned that after a semester, the librarians would rotate off these groups and join new research
groups. This rotation approach would allow us to gain exposure to and serve multiple groups
and departments over time, while keeping each librarian’s time investment constant.
In late Fall 2015 we identified potential research groups to join within both the Colleges of
Engineering and Textiles, and requested permission from department heads to approach their
faculty members with this proposed service. The PIs of these groups were then presented with a
description of this pilot program: engineering/textiles librarians would attend their group

meetings, allowing us to better understand the nature of their work and in turn, be able to provide
tailored support to their group members. By December 2015, five groups had agreed to let us to
join them at their group meetings.
Our engagement with these groups began in January 2016. At the end of the 2016 spring
semester, each librarian felt that extending the time with our initial groups would be
beneficial. We continued working with these groups, first to the end of 2016, and then into the
2017 spring semester. During this time, one additional research group was added.
Program Assessment
Whether in clinical or research settings, the literature notes the difficulties librarians have
encountered when trying to evaluate the impact of embedded librarian services. Previous reviews
of clinical librarian services have discussed the challenge of identifying direct impacts,
suggesting that forming casual links between information services and impacts on major
outcomes such as improved patient care is “difficult if not impossible.”52 However, Brettle et
al.’s systematic review of the effectiveness of clinical librarian services concludes that clinical
librarians have created a satisfactory service model for their user community by “saving health
professionals’ time,” providing literature searches that “are relevant and useful,” and
“contributing to better informed decisions.”53 While we do not anticipate that future assessments
of our service will demonstrate a statistically significant improvement in research productivity or
student success, we believe that creating a service that saves our researcher’s time by providing
high-quality, real time information will represent a noteworthy achievement in its own right.
Evaluators of clinical librarian programs suggest using robust, qualitative mixed-methods
approaches that capture both “performance and impact outcomes,” such as surveys, focus
groups, and interviews.54 Because this initiative was designed in part to de-mystify the inner
workings of academic research groups without burdening our researchers with surveys and
interviews, we are using ethnography to capture the impact of our service. Each embedded
librarian uses a standardized form (see Appendix A), which describes who was in attendance at
the meeting, the length of the meeting, and what happened during the meeting. In addition to
ethnographically capturing the activities of our researchers, our methodology also uses critical
incident technique by logging specific incidences of information use or when the librarian’s
expertise was beneficial during the meeting (see Appendix B).55 Both of these instruments were
reviewed and approved for use by NC State’s Institutional Review Board.
Preliminary Findings
Table I summarizes the groups we have worked with to date, along with details of each group’s
meeting schedule and demographics. Several of these groups met on a weekly basis although the
characteristics of the meetings varied. The Materials Science & Engineering (MSE) group
meeting was used exclusively for regular research updates from all group members, with half of
the group presenting each time; however, undergraduates were not included in this meeting. On
the other hand, the main focus for the two Biomolecular Engineering (BME) groups varied,
rotating between items such as an in-depth research update from one graduate student or postdoctoral scholar; multiple updates from all of the undergraduate students; a journal club-style
article discussion; or presentations from speakers from outside of the group. The Textile
Engineering, Chemistry and Science (TECS) group combined elements of both of the above, in

which each meeting consisted of a scheduled presentation by one group member, roundtable
updates, and discussions of journal articles.
In contrast, the two research groups from the Textile and Apparel, Technology and Management
(TATM) department, did not hold regular meetings with the entire group. Instead, the PIs met
with graduate students individually on a weekly basis. For these groups, the librarian liaison sat
in on the one-on-one meetings. It should be noted that PIs of the other research groups may also
have had one-on-one meetings with individual members, but we were not involved with these
meetings.

Table I. Demographic and meeting details of research groups
Group
ID
1

Dept.

PI Rank

Group
Meeting
Demographics
Frequency*
BME
Asst. Professor Post-Docs: 2
Weekly
G Students: 4
UG Students: 11
Staff**: 0
2
MSE
Professor
Post-Docs: 1
Weekly
G Students: 8
UG Students: 2-4
Staff: 4
3
BME
Asst. Professor Post-Docs: 0
Weekly
G Students: 4
UG Students: 5
Staff: 1
4
TATM Assoc.
Post-Docs: 0
None
Professor
G Students: 1
UG Students: 0
Staff: 0
5
TATM Professor
Post-Docs: 0
None
G Students: 2
UG Students: 0
Staff: 0
6
TECS Assoc.
Post-Docs: 1
Weekly
Professor
G Students: 4
UG Students: 2
Staff: 0
*Meeting frequency of entire research group
**Staff includes research professors, visiting scientists, and technical staff.

Length

Notes

60-75 min

90-120
min

60 min

60 min

Weekly 1:1 between PI and
student

60 min

Weekly 1:1 between PI and
student

60 min

Although this was a new setting for us, we found that in some ways, the types of needs we were
able to support were very similar to the types of questions and requests that often come through
our normal reference channels, such as literature searching and document delivery. However, we
also realized that these were questions that likely would not have made it to a librarian had we
not been present; in this setting, information was not only provided, but in a timely fashion at the
point of need. Being present was also important in having the opportunity to provide immediate
context to discussions and questions related to scholarly communication (e.g., impact factor,
predatory journals). In addition, library services that the researchers were not aware of, such as
Data Management Plan (DMP) reviews, were able to be offered.
Table II summarizes some of the services we have provided to our research groups so far. Key
aspects of our pilot phase experience has been the ability to provide targeted services at times of
need and the opportunity for engagement at multiple points of the research lifecycle. Woven
throughout were occasions to teach information literacy skills. Thus, Table II also represents our
interpretation of how traditional liaison roles can be reimagined within the research group
context, where the focus is on what the researchers do and finding ways to meet their specific
needs.
Table II. Provision of traditional subject liaison services in a research group setting
Traditional Liaison
Services
Literature searching
Ready reference and
document delivery
Scholarly communication
and research impact
workshops
Graduate student
orientations
One-shot information
literacy instruction
Large-scale “push”
outreach
Data management
planning support
Data visualization
workshops

Lab-Integrated Liaison Service example
Finding literature on a specific animal model to support a study
design
Finding a specific article relevant to a graduate student’s current
research project
Correcting misunderstandings in real time during journal club
discussions, e.g., providing journal level and article level impact
metrics; explaining retractions and peer review fraud;
differentiating between open access and “predatory journals”
Targeted, sophisticated, time of need information literacy training
for graduate students
Point-of-need information literacy instruction for undergraduates in
a workplace context
Researcher-specific services and focused community building
Provide targeted, point of need DMP reviews and consultations
Showing discipline specific, appropriate ways to visualize data for
more effective communication

Lessons Learned and Next Steps
Critical incidents we have captured thus far include literature searching services, invitations to
attend oral examinations, and leading discussions during lab group meetings, among others. We
hypothesize that using ethnography and tracking critical incidents will demonstrate our impact
on these groups, while also tracking how a librarian’s role within a research group can change

and grow over time. Our full results generated through these methods will be shared at a later
date.
Getting into research groups was surprisingly easy – in each case it simply involved asking the
principal investigator, explaining why we wanted to do it, and what we were hoping to learn.
Given the ease of securing invitations to attend, we were surprised by how long it could take to
actually begin attending meetings. In some cases, it took a PI a few weeks after the start of a new
semester to get meetings scheduled, perhaps a consequence of trying to accommodate their
students’ class schedules. We also found that a group’s timeline may not align with the
academic calendar; rather than coinciding with the start and end of classes, research groups often
continue to meet throughout the summer and during breaks and intersessions. Important dates
for the group may reflect grant deadlines and conference deadlines, rather than final exams.
While we planned to spend one semester with each group, we realized that it took several weeks
to settle into a group, learn about its research, and get to know the students, leading us to
continue on with our groups (at the time of submission, we have been embedded within our
current groups between 6 and 18 months). However, we have yet to determine exactly how long
a librarian needs to meet with a research group to reach the point of being truly “embedded,” or
at what point a librarian can scale back their involvement in order to prevent diminishing returns.
For the first round of the pilot, we selected faculty who were in our existing network of contacts,
but going forward we will target groups that are working on projects of strategic priority to the
College of Engineering. The faculty leading these new groups may or may not be in our network
of contacts. We have learned that groups that hold regular weekly meetings are best for our
purposes, and this will be a requirement as we choose new groups. Some more things to keep in
mind are: that this type of program may be far more challenging to implement in groups without
a principal investigator who values engaging with literature and respects the expertise of the
embedded librarian, and that research groups working on highly confidential research, or
research that is subject to a non-disclosure agreement, may be less amenable to outsiders
observing informal updates and progress reports.
Each research group we participated in had a unique character and style, which may reflect the
personality of the PI. There was variation in everything from the regularity of meetings, how
meetings were conducted, who attended and the level of participation. These different cultures
will of course affect the opportunities for the librarian to participate. Our initial findings suggest
that a librarian may have more of an impact in research group meetings that feature participatory
discussions where insights from all the group’s members are not just welcomed, but encouraged
by the PI. The potential for a librarian to impact information literacy skill development may be
dependent on the participation level of junior level students, whose professional information
seeking behaviors are still relatively nascent. Lastly, the individual librarian’s personality may
align with certain groups better than others. More data is required before we can assert which of
these characteristics, if any, are most important to consider when embedding into a group.
One major takeaway from this experience was that for PIs, research and teaching are not separate
enterprises – they overlap and happen simultaneously. While librarians tend to think of teaching
and research separately, in research groups the two are happening in concert; faculty are training
their students to become researchers. In this sense, research groups are not just a work space,
but also a pedagogical space that provides an experiential learning environment, which

complements the instruction they receive in classroom settings. Within this space, PIs teach not
just the fundamentals underlying their discipline, but also the professionalism required to
become an academic scientist, from communicating results clearly to keeping a lab space clean.
Research groups are a unique environment where primary literature and raw research data is
engaged with routinely and in meaningful ways, making them an incredibly valuable venue for a
librarian to demonstrate their expertise and contribute to the research enterprise of the university.
Consequently, for subject specialist librarians this type of program provides a concrete way to
engage in more parts of the research life cycle and to identify more areas where researcher’s
needs and library services intersect. Simply by being in the room, we can correct
misconceptions about libraries or information before they become established “facts” within the
group. Being present during the early stages of research means we can provide help at the true
point of need which is often earlier than a student realizes; for example, we can advise students
on how to manage or visualize their data as they begin to collect it, as opposed to the end of the
cycle when they are getting ready to publish it. We can present information literacy skills in
context and have the potential to impact the information seeking skills of our researchers.
One question that many will ask is, does a program like this scale? The answer is that it doesn’t,
because it isn’t meant to. We do not see this program as a service -- library services (instruction,
access services) attempt to scale to the whole campus population. Embedding in research groups
is more akin to statistical sampling or user research methods, a means of getting some data on
what users are doing that can help inform decisions and policy on library collections and
services. Viewing this initiative as a needs assessment, rather than a service, informed our
decision to use ethnography for capturing our impact. While our ethnographic methodology does
not provide empirical measurements of whether we are altering our researchers’ information
seeking behavior, it captures how services can be offer through this model of engagement, while
also providing us with authentic needs assessments of our communities without subjecting our
users to time-consuming forms or surveys.
In any case, the primary goal of this effort has always been community building, which involves
developing relationships one-by-one. To put it more plainly, relationships don’t scale.
Conclusion
Joining research groups gives engineering librarians access to a part of the process they would
not otherwise be exposed to. This approach can be used by librarians who wish to move from a
“push” model of outreach to one of building community with researchers where they are.
Although this framework moves in the opposite direction of the larger-scale outreach or
resources that libraries offer in order to maximize support (e.g., library presentations at
orientation sessions, workshops), we have seen that providing lab-integrated liaison services has
given these researchers tailored and more in-depth assistance. In turn, librarians can benefit by
gaining a better understanding of the needs and challenges faced by campus researchers and by
shifting from surface transactional interactions to deeper relationship building. This is knowledge
that can be used to fine-tune broader scale outreach efforts to increase their effectiveness.

Appendix A: Research Group / Lab Meeting Notes Form

Lab:
Date:
Start Time:
End Time:

Attendance #s:
PI:
Post-docs:
Graduate Students:
Other Research Faculty / Staff:
Undergraduate Students:

What happened in today’s meeting?

What teaching moments occurred? (Content / Delivery Process)

What unmet needs did you identify?

What did you (librarian) do in today’s lab meeting?

Appendix B: Interaction Form

Lab:
Date:
Start Time:
End Time:

Lab Member Status (postdoc, grad student, etc.):

Where did this interaction occur? (in the library, via email, etc.)

What service did you provide?
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