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abstract: Engineering librarians at Texas A&M University i@’ College Station partnered with the
university’s College of Engineering to provide informatiotrassistance to students participating in
Aggies Invent, a series of 48-hour design competitignsconducted in the college’s makerspace. To
assess the impact of librarian-student consultatigns,/the authors collected data on the questions
asked and resources used, and they surveyed/the participants after each competition. Results
indicated that most questions were businegssrelated, followed by engineering queries, and that
participants used both business and engiatering resources. Google products were also heavily
used, although often in conjunction With other library resources and in an intentional manner.
Opverall, students found the librariari-consultations useful in their designs and presentations.

Introduction

o suppert and enhance students’ innovation, creativity, and design skills, colleges

and\universities create opportunities for students to engage in experiential and

{avoject-based learning. These learning activities can be incorporated into the
curigulum, for example, of engineering design courses, or provided through academic
etirichment programs, such as competitions.

The increased interest in entrepreneurship on campuses has contributed to the
desire to enhance students’ engineering design skills, resulting in “a growing need for
facilities that allow students to develop their independent design projects and create
prototypes of the products they are working to commercialize.”! These facilities have
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existed on college campuses in the form of machine shops for over 100 years.? More re-
cently, makerspaces on campuses have emerged as centers for creating and innovation.
More than machine shops, these spaces provide a sense of community where students
can experiment, problem-solve, be creative and innovative, learn, and share equipment,
skills, and knowledge.?

Competitions also contribute to the development of design skills.* Daragh Byrne and
Catherine Davidson report that such events provide a forum for maker activities and are
considered a staple of “making” on campuses.> When students engage in makerspaces
and competitions, they are provided not only with the tools they need, but also with a
support system in the form of experts and mentors.® In fact, one of the maker compé-
tencies listed by Martin Wallace, Katie Musick Peery, Gretchen Trkay, Morgan Chivers,
and Tara Radniecki is “solicits advice, knowledge and
specific skills succinctly from experts.”” Gixice mak-
qua]iﬁed to serve as experts ing requires relevant and reliable infotntation at all

and pl’OVi de information phases of the design process, librarigris are uniquely

...librarians are uniquely

qualified to serve as experts and¢provide information
literacy instruction and literacy instruction and referéqieé services to the mak-
reference services to the erspace community and Ao students during design
competitions.® Indeed,Michael Fosmire and David
Radcliffe advocate fofthe collaboration of librarians
and to students during and engineeringfaculty to encourage an “informed
design comp etitions. approach” to(engineering design projects that will

enable studsiits to produce “more grounded, practi-
cal, ang\higher quality solutions.”® The purpose of

makerspace community

this paper is to assess the impact of libiarian involvement in Aggies Invent, a series of
48-hour engineering design competitions hosted by Texas A&M University’s College
of Engineering in its makerspacé.

Background
Texas A&M University

Texas A&M University in College Station is a Carnegie R1 institution, a doctoral univer-
sity with “yeryhigh research activity.”!° It is one of the largest public universities in the
United States with over 69,000 students, of whom 19,286 (27.8 percent) are engineering
studenis; more than twice the enrollment of the next largest college at the university."!

Texas A&M also has Colleges of Medicine, Nursing, and Veterinary and Biomedi-
zal Sciences on its main campus, all of which cooperate extensively with the College of
Engineering and Aggies Invent. The university recently launched an interdisciplinary
School of Innovation (the “iSchool”) drawing faculty from all colleges to encourage in-
novation, collaboration, and entrepreneurship.

College of Engineering

The College of Engineering is the largest college at Texas A&M University, both in terms
of student enrollment and faculty employment. It offers 20 programs through its 14 de-
partments. Student enrollment for fall 2018 was 15,490 undergraduate, 2,098 master’s,
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and 1,698 doctoral.”® The college has recently renovated or constructed new facilities to
expand its cutting-edge education and research, including the completely redesigned
Zachry Engineering Education Complex, opened in 2018. The complex provides 525,000
square feet of active learning studios and interdisciplinary laboratories, including the
SuSu and Mark A. Fischer ‘72 Engineering Design Center (EDC), where Aggies Invent
takes place.™

Aggies Invent

Aggies Invent is a 48-hour “intensive innovation experience,” the goal of which is-ig
develop engineers who are creative, innovative, and “entrepreneurial minded.”* Thisse
competitions create a real-world environment where students practice their engineer-
ing design, teamwork, leadership, communication, and interpersonal skillsxTiie events
span engineering disciplines, but each is theme-based with problem fatements or
design problems developed and presented by industry or university sponsors. Many
sponsors also serve as mentors and expert advisers during competitions. Aggies Invent
began in 2014 with one event per semester.’® By 2015, it had gtown to three competi-
tions per semester. The competitions are open to both engineering and nonengineering
majors. Each competition is composed of three phases. QW Friday, students meet, form
teams, select a problem statement, and begin to plan-theéir design concepts. Teams are
required to consider three concepts. On Saturday miotning, the teams continue to work
on their designs and build a prototype. On Sunday, the teams create a 90-second video
that explains why they selected their final conicept, technical aspects of their design, and
where it fits into a market.

During this study, Aggies Inventtosk place in the Engineering Innovation Center
(EIC), a 20,000-square-foot facility=@ir makerspace that housed senior design students
and engineering student enrichniént programs, such as design competitions, equipment
training, and pop-up instructivin. The EIC also provided a design studio and fabrication
center. Its facilities included.a digital media center with computer support, machine shop,
prototyping center, waodshop, welding center, paint room, laser cutter, and 3D print-
ers.””Design compefitions have since moved to the new EDC, which opened in fall 2018.

Librarian Support

Faculty ffom Engineering Academic and Student Affairs (EASA) initially reached out
to theguriiversity’s engineering librarians in the summer of 2015 to discuss developing
a library makerspace for nonengineering students. After touring the EIC and learning
about Aggies Invent, the engineering librarians proposed they join the expert staff avail-
able to students during the competitions, providing information literacy instruction and
point-of-need reference. Librarians began assisting Aggies Invent teams during fall 2015,
with two librarians available to students Friday night and two on Saturday morning
into early afternoon. Since the competitions are theme-based (for example, veterinary
medicine or STEM education), relevant subject librarians take part when possible so that
each pair of librarians includes an engineering librarian and a theme subject librarian.

Figure 1 illustrates the relationships among the groups involved in Aggies Invent.
Librarians primarily interact with students and EIC staff during the competitions, en-
gaging little with individual Aggies Invent sponsors, advisers, or mentors. In the future,
the authors plan to expand their engagement with the sponsors, advisers, and mentors.
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Figure 1. A visualization of the relationships among the groups involyéd in the Aggies Invent
design competition at Texas A&M University in College Station.

Literature Review

The emergence of makerspaces is a trend on collage campuses, although their locations,
equipment, governance, management, and, population served vary.!® These spaces
provide a venue for a variety of design activities, such as coursework and enrichment
programs, including competitions and e7itrepreneurial activities.” Some authors provide
guides to implementing makerspacesand thus focus on physical space, challenges, and
such practical issues as funding; equipment, justification, workflow, and implementa-
tion.* Reports from academiclibraries tend to provide descriptions, case studies, and
commentaries.? This lattef_group of papers, however, emphasizes the importance of
integrating information resources and services into library makerspaces. This senti-
ment is echoed by Rgvert Curry, who maintains that academic librarians can provide
makerspace suppart with the information literacy skills needed to find and evaluate
information gizickly.?

Investigators have reported on how participation in makerspace activities®® and
competitions* impacts students’ learning and growth. In general, studies show that
these activities improve students’ design and problem-solving skills, and also bolster
what Marco Gadola and Daniel Chindamo refer to as “soft” skills—that is, time manage-
ment, team building, and communication.” The Maker Literacy Task Force, associated
with the University of Texas at Arlington Library’s FabLab, sought to develop a set of
“maker competencies” to assess the learning that takes place when such activities are
incorporated into the curriculum. The competencies identified include project manage-
ment, communication, collaboration, and critical and design thinking, and are used to
measure “twenty-first century” or “soft” skills. They are “technology independent” and
applicable across disciplines.? Maker competencies that relate to information literacy
include analyzing and defining the problem, researching existing products, brainstorm-
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ing and pursuing the most appropriate solutions, conducting market research, and

consulting experts.”

According to Karen Bursic and Cynthia Atman® and Michael Fosmire,” information
is collected and used during the engineering design process. Based on the work of Karl

Ulrich and Steven Eppinger,* Fosmire outlines
the stages of the design process (planning,
concept development, system design, detail
design, testing, and production) and the re-
spective types of information gathered during
each phase (for example, marketing data, com-
petitor products, patents, textbooks, standards,
and retail data).” Bursic and Atman specify
that information is used to define a problem,
devise potential solutions, and select the most
appropriate solution to meet the customers’
needs.? Results of their study found that se-

Maker competencies that relate
to information literacy include
analyzing and defining the
problem, researching existing
products, brainstorming and
pursuing the most @ppropriate
solutions, conducting market
research, and consulting

niors collected more information of varying

experts.
types than freshmen did and that a positive P

correlation existed between the quantity and
type of information gathered and the quality of thefiral designs. They also noted that
students may not use all the information they agsernble.

Some studies of makerspaces and competitions have touched on the need for
information during the design process. Ceilia La Place, Shawn Jordan, Micah Lande,
and Steven Weiner found that, during ¢empetitions, students were motivated “to reach
out to others, or to the Internet, or tezhd alternative solutions.”* During the planning
phase of a motorbike design combetition, Marco Gadola and Daniel Chindamo report,
students were required to develop a technical bibliography.* Cindy Harnett, Thomas
Tretter, and Stephanie Philigj described the experience of nine engineering students at
the University of Louisvilte'in Kentucky with a locally hosted city makerspace where they
completed self-propesed co-operative projects.*®In addition to learning new engineering
and social skills, the'students needed to do more research when an initial idea failed and
had to learn hop'to locate required information and

resources h&th online and off-line. While finding

information is in part library-related, the authors students needed to do more

madenbd mention of library collections or librarians.  I€S€ar ch when an initial

Three studies directly report on the need for in-
formation and librarian consultation during compe-
titions. Librarians at the Bern Dibner Library of Sci-
ence & Technology, New York University, developed
a two-semester contest that invited students to solve

the library’s noise problem.* The librarians created

idea failed and had to learn
how to locate required
information and resources
both online and off-line.

a LibGuide, which contained reference sources and

links to subject databases, to function as the contest home page. Both librarians and
teaching faculty served as mentors and presented relevant workshops to students at
various stages. After the librarian workshop, the authors noted an increase in e-mails and
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requests for librarian consultations from participants. Post-contest focus groups provided
evidence that the LibGuide and librarian workshops had increased student awareness
of library resources and research consultation services, leading more students to ask a
librarian for help. Heather Howard, David Zwicky, and Margaret Phillips described
technical- and entrepreneurial-related librarian support at Purdue University in West
Lafayette, Indiana, which included assistance for a soybean innovation competition.”
Purdue librarians used a consultation-based instruction model for the event, providing a
one-time research instruction session followed by in-depth team consultations that were
encouraged by librarians and the competition director. Although most students were
STEM majors, the entrepreneurial aspect of the competition required both engineering
and business research and hence support from engineering and business librarians. The
authors report (anecdotally) that winners of the 2017 and 2018 competitions ednsulted
with librarians more than did the other teams. Jane Stephens, David Hubbaid, Pauline
Melgoza, Bruce Neville, Gary Wan, and Deva Reddy described a pilot préject to provide
librarian support for Aggies Invent competitions during fall 2015 to spring 2016.% The
study provided a list of library resources used to answer questions; and as Howard,
Zwicky, and Phillips did, the authors report that the winningand placing teams had
generally consulted a librarian.”

Makerspace communities and competitions providea ereative environment where
students receive support from experts and mentors..Ltbrarians, however, are seldom
included as members of the expert support team, ex¢ept in librarian-authored studies.*
Additionally, the information needs of students i1t imakerspace activities and competitions
are not well described, even though recently developed maker competencies relate to
information literacy.*! Therefore, the authars of this study sought to answer the follow-
ing research questions:

1. What were the nature and numiber of the questions asked during Aggies Invent?

2. What information resourdey were used to answer questions?

3. Was librarian support(effective, and did it result in a positive impact on the design
projects or presentations?

4. How was the infgymation used during the design process, and was it useful?

Methods

This stugtyemployed a mixed-methods approach, which included data collection during
each cempetition, participant surveys afterward, and qualitative analysis of the responses
provided by students. The study was submitted to the university’s Human Research
Protection Program for Institutional Review Board (IRB) approval and determined to
be exempt [IRB2016-0653M].

From October 2016 to April 2018, librarians attended 10 Aggies Invent competitions
and provided consultations. Forms completed for each librarian-student consultation
collected information about participants and the resources used to answer their ques-
tions. The information consisted of year, semester, month, day, team name, topic number,
problem statement title, librarian, questions, resources consulted, student name(s), and
contact information. Apart from names and contact information, data from the forms
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were transferred to spreadsheets for management and analysis. Student names and e-
mail addresses were used for the online survey.

Early in the week following each competition, an anonymous Qualtrics XM online
survey was e-mailed to the students who had consulted with librarians. The survey
consisted of nine multiple-choice and three optional open-text questions (see the Ap-
pendix). It collected some demographic information but mainly focused on how students
used the resources provided by librarians in their design and presentation, as well as
their experience working with librarians. The students who had not completed their
online survey were sent a reminder e-mail one week later, and the survey remained
open for six weeks. The data from the survey were then downloaded into a spreadshiet
for management and analysis. The students” reported use (or nonuse) of the resources
provided by librarians was examined by class standing using Fisher’s exact test, a test
of statistical significance:

H, (the null hypothesis): There is no difference in the proportion of resquiree use by class
standing.

H, (the alternate hypothesis): There is a difference in the propoition of resource use by
class standing.

The questions asked during Aggies Invent were agalyzed using content and textual
analyses. During content analysis, questions were categorized into seven predetermined
disciplinary categories: business, engineering, life'stiences, social sciences, statistical data,
physical sciences, and other. The business categery included information associated with
product marketing, whereas the statistical dita category was limited to data not directly
related to marketing (for example, how ntany lawsuits were filed charging Occupational
Safety and Health Administration violations). The categorization was performed by two
of the coauthors. Prior to classifying the questions, both coders categorized a random
sample of 50 questions to detérinine the inter-rater reliability using Cohen’s kappa. Re-
turning to all the questiop$ttie same two coders then classified half the questions each
into the seven categories. They also conducted a word frequency analysis on the text of
the questions. The ekt was analyzed using VOSviewer, a software tool for visualizing
networks, whickoeinployed Apache OpenNPL™, a toolkit for natural language process-
ing, to identifyathe most frequent nouns appearing in the questions.

Results

The themes, number of teams, librarian consultations, and questions asked in Aggies
Invent are summarized in Table 1. Almost all teams that participated over the period
of the study consulted with librarians at least once. A similar number of questions was
asked on Friday and Saturday, though some competitions received more inquiries on
one day versus the other. The questions asked per competition ranged from 12 to 50,
with a mean of 24. A single consultation could and often did include multiple queries.
Table 2 lists selected questions asked during each of the 10 events. Some questions were
anticipated based on the problem statements provided to the students, but others were
not. This will be addressed further in the “Discussion” section.
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The 241 questions were categorized based on the seven categories outlined in the “Meth-
ods” section and were distributed as follows: business 41 percent (100), engineering 24
percent (58), life sciences 17 percent (41), social sciences 9 percent (21), statistical data 7
percent (17), physical sciences 1 percent (2), and other 1 percent (2). The inter-rater reli-
ability, Cohen’s kappa, was 0.64 for a sample of 50 questions coded by two of the authors,
indicating “substantial” agreement with respect to categorization.*> Surprisingly, most
questions were not engineering inquiries, but business-related questions.

Table 3.

Word frequency of Aggies Invent questions

Word Occurrences

cost 23
device 13
data 12
country
system
way
company
number
sensor
dog
foad
market
owner
person
time
etc.
heart rate
money
question

use

g g1 O g U1 O O O & O O O NN N NN o oo

waste
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A word frequency analysis provided additional insights into the nature of the
questions (see Table 3). The word frequency analysis in Table 3 includes only nouns
that appeared five or more times. Five main themes emerged. The terms company, cost,
money, and market were often related to business questions about costs for components,
comparable products, and market research. Engineering queries often focused on the
“use” of a “device” or “system,” as well as how (or “the way”) the devices functioned.
Questions also requested “data” or “numbers” not specifically related to market research.
Some of the words in Table 3 are related to the themes (for example, dog and owner dur-
ing the veterinary medicine competition). Other events included problem statements
related to global and sustainability issues and can be seen in questions about “foeid,;”
“country,” and “waste.”

Table 4 lists the resources used to answer the questions during each compeiition, as
well as overall. Many resources consulted for answers could be anticipated (Zpt example,
engineering e-book collections and databases) or seemed relevant to_thetheme (for ex-
ample, PubMed /MEDLINE® or ERIC [Education Resources Information Center]), but
the reliance on Google Search products by librarians was unexpected. Many business
resources were consulted, including Business Source Ultimate, AB1/ INFORM, IBISWorld,
and BCC [Business Communications Company] Research;

One or more members from each of the 61 teams (129 ,students) who met with librar-
ians were surveyed after each competition, and 34 responses were received, yielding a
26 percent response rate. Most of the respondents-iere engineering majors (n = 22, or
65 percent), with the other respondents majouiirg in business (2), economics (2), veteri-
nary medicine (2), agricultural communication and journalism (1), computer science
(1), landscape architecture (1), management information systems (1), and undeclared
(2). Most respondents were undergradiates (n =24, or 71 percent) and included all four
undergraduate class ranks, with theremainder graduate students (n = 10, or 29 percent).

Of the 34 responses, 29 (or\85 percent) indicated that they used resources provided
by librarians for product d¢sign, and 27 (or 79 percent) reported that they used the
information for their presentation. Twenty-three (or 68 percent) described using the
resources for both désign and presentation. Only one respondent reported not using
material providedBy a librarian for the design or presentation.

Table 5 sutnnarizes the students” use (or nonuse) of librarian-provided resources
for their defigns and presentations by class standing. As indicated earlier, almost all
used the'resources in either the design or presentation. A two-way chi-square test of
independence showed significant association between resource use by class standing
forthe design [ (4, N = 34) = 13.246, p = .010] but not for the presentation [x* (4, N =
34) = 4.214, p = .378].

When the students were asked how they used the resources for their design and
presentation, 12 and 14 responded, respectively. Table 6 lists selected answers as to
how the resources and information helped with the design or presentation. In addition
to responses about the design and presentation, nine general comments described the
overall experience consulting with librarians, some of which are included in Table 6.

When asked if the librarian consultation was a worthwhile use of time, 32 of 34
indicated that it was. Of those who responded to the survey, the general opinion was
that the librarian consultations improved the design and presentations. Furthermore,
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Table 5.

Student use of resources provided by librarians for designs and
presentations, by class standing

Design Presentation
Class standing Yes No Yes No
Freshman 3 4 4 3
Sophomore 5 0 5 0
Junior 3 0 3 0
Senior 8 1 7 2
Graduate 10 0 8 2

Table 6.

Student comments regarding librarian-consultations

Design

“Based on the information provided bg\the librarians, we were able to make smart decisions
regarding the materials used, the effictency of our design, and the liability of it.”

“Helped generate a better understanding of the overall background and project requirements.”

“We used information fordefitiing prototype requirements, and presentation.”

Presentation
“The research provided allowed us to create a more compelling argument for why a solution was
needed to the problem we were addressing and helped us justify why ours was the best option.”

“We use@the ideas and resources given to us by the librarian to help us create a business plan for

the product that we created.”

“Wonderful background information to help ‘sell” our product.”

General comments

“[Named librarian] was awesome in understanding the problem, helping us better comprehend
the problem, and provided wonderful articles to assist us even further. 10/10”

“Thank you to them for being there and helping guide our group’s research!”

“The librarians were very nice and responsive.”
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when students were asked if they were more or less likely to consult a librarian in the
future after working with one during Aggies Invent, 79 percent declared that they were
more likely and 21 percent indicated neither more nor less likely.

Discussion

Initially, the authors thought the Aggies Invent competitions would be an opportunity
to provide information literacy instruction within the context of individual consulta-
tions, as well as point-of-need reference. Instruction proved problematic given the timg
constraints and fast-paced nature of the competitions, and so the librarians often sap-
plied point-of-need reference. In some cases, they educated students on search strategies
and resources; at other times, they provided only the needed information.. As may be
evident from Table 1, the number of consultations during each competitioryvaried in an
unpredictable manner. Sometimes, more questions were asked on Friday, other times
more were asked on Saturday:.

Early in the librarians’ participation in Aggies Invent, the authets decided that hav-
ing two librarians on both days would be ideal, and overall thativas the case, though on
some days a third or even fourth librarian would have beenthelpful given the number of
questions. At the time this study began, librarians had been involved in Aggies Invent
for at least a year, and the teams were regularly djr&oted to the consultations by EIC
staff and others. Initially, librarians met with lessthan half of the teams, but during this
study, librarians consulted with almost all teagins.® Over 80 percent of students had one
or two questions when they came to a conspltation, but some arrived with a list of five or
more queries. Librarians found themsejves balanc-
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ing consultations with a backlog of.ddestions that While librarians prepare d

they addressed during occasional(tils. The on-site o
consultations ended early Saturday afternoon, but for each competition bY

the librarians sometimes finishéd answering ques- reviewing the problem

tion backlogs in their offices Saturday afternoon .
) <08 Y statements provided by the
via e-mail.

While librarians prepared for each competition ~ OF ganizers and consider 1ng
by reviewing théproblem statements provided by resources that mlght be

the organizers and considering resources that might . .
be usefu, it was often difficult to anticipate and useful, it was often difficult

preparo tor what the students asked. There were tg anticipate and prepare
more problem statements than teams, and some

problem statements were not selected, so librarians

for what the students asked.

might prepare for a topic not pursued. Initially, the
authors were surprised by the number of business-related questions, expecting more
engineering and technology queries, but the business inquiries made sense given that
the students needed to understand their market and “sell” their solution. Comparing this
to the information-seeking stages outlined by Fosmire* based on Ulrich and Eppinger’s
work,* librarians in this study provided support during the planning, concept devel-
opment, and system design stages. The importance of market research in the planning
stage® and as a maker competency has been previously noted.”
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Depending on the Aggies Invent theme, other subject librarians participated and lent
their expertise. For example, during the education- and medical-themed competitions, the
authors often invited subject librarians to participate along with an engineering librarian.
The need for business librarians during en-

The interdisciplinary nature of
the projects and the information
skills of the librarians enabled
them to provide resources across
a variety of disciplines and to help

trepreneurial competitions, such as Aggies
Invent, had been noted earlier by Howard,
Zwicky, and Phillips.* As evidenced by the
many business inquiries, and based on the
authors” experience, students asked more
questions when an Aggies Invent themle

locate information at every stage

of the design process.

and problem statement were outside. their
area of experience and knowledgg. For
example, the augmented reality7yirtual re-
ality-themed competition, which appeared

at first to be engineering,)included some
problem statements that involved education, business, and environimental issues that
may have been unfamiliar to the students. The interdisciplinaiy-nature of the projects
and the information skills of the librarians enabled them to-provide resources across a
variety of disciplines and to help locate information at every'stage of the design process.*

The authors viewed Aggies Invent as an opportunity for engineering undergradu-
ate students to develop information literacy skilis;’especially those associated with
engineering information sources, search strategies, and critical thinking skills. Based
on previgis experience working with engineering

The librarians often
resources in an intentional

locate a known souzte or
reach a specific webpage.

used Google and related

or advanced manner to

undgrgraduates on design projects and reports,
theCauthors thought that the librarians would use
mostly engineering information sources. They did
not expect that the librarians would turn to Google
products so often (Table 4), though they recognize
that information literacy transcends specific tools
and is contextual. The librarians often used Google
and related resources in an intentional or advanced
manner to locate a known source or reach a spe-

cific webpage. With respect to “advanced” Google
searching; librarians might limit the domain to find certain government information
or a spécific file type (for example, images). It should also be noted that, in almost 80
percent of the questions for which a Google product was searched, a library resource
was also consulted.

Business databases and reports are well represented—for example, Business Source
Ultimate, ABI/INFORM, BCC Research, and IBISWorld—as are engineering resources—
for example, the engineering bibliographic database Compendex, the online library
Knovel®, IEEE [Institute of Electrical and Electronics Engineers] Xplore®, and ASCE
[American Society of Civil Engineers] Library. Some resources reflect a given theme, such
as ERIC for education or PubMed /MEDLINE?® for biomedical-related competitions. A
few resources reflect the preferences, familiarity, or expertise of individual librarians.
Since Aggies Invent is held outside the physical library, only online resources are typi-
cally used, and there is little opportunity to consult other materials.
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In the survey responses, students reported that their interaction with librarians
and the assistance they received were overwhelmingly positive. Almost all students
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found the consultations with librarians help-
ful and used the resources suggested for their ~Almost all students found the
designs, presentations, or both. One exception consultations with librarians
was freshmen, who reported less use of the re-

sources provided by librarians for their designs. heleUI and used the resources

Freshmen may not have seen the value in the Suggested for their designs,
resources or may not have known if the sugges-

tions were followed because other members of presentatlons, or both.

the team handled the design phase. As noted
by Bursic and Atman, seniors include more information and more types of §otirces in
their design than freshmen do, which also might explain why freshmen reperted lower
use of resources.”® However, Bursic and Atman also found that studenis\did not use all
information collected.”

Opverall, the authors gained some insights into how the students ésed the information
provided during Aggies Invent, but most of what they learned eame from the students’
comments on the survey. An additional approach, such gs'iriterviews or focus groups,
may be needed to gain a deeper understanding of how.tiye information helped students
on the projects and why freshmen reported less usg-GPthe resources.

Various colleges on the Texas A&M Universjty campus host other design, hacker,
and entrepreneurial competitions. As noted byctfoward, Zwicky, and Phillips, “Libraries,
by virtue of their connections on campuss@sid extant services, [are] well-positioned to
take a stronger role in supporting entrepreneurship and technology commercialization
on campus.”® When these activities d¥e developed outside the library, librarians may
not necessarily be identified as paitiof

the expert support team.* Conyincing
organizers that librarians @« library
resources bring value arid may even and library resources bring value and

1 1 deogy 1- . . .
be essential duringdesign competi- 5y even be essential during design
tions and other-fitograms can be a

Convincing organizers that librarians

challenge, as wds the case for Aggies competitions and other programs can

Invent. Asdidcussed in the literature, be a Challenge ..
makerspaces provide a venue for

theselattivities, but they can be dis-

persed across campuses. In addition, not all enrichment programs take place in campus
makerspaces. Therefore, librarians must be proactive and persistent in identifying and
developing relationships with faculty and staff who organize and support enrichment
programs or makerspaces. Given the interdisciplinary nature of many programs, col-
laboration and communication among subject librarians across disciplines are essential,
particularly in large universities with complex organizational structures. In the case
of Aggies Invent, engineering librarians met with Engineering Academic and Student
Affairs (EASA) faculty during the summer of 2015. These meetings resulted from an
invitation to tour the EIC and meet EASA staff, including the director of Aggies Invent
and the EIC manager. During these meetings, librarians discussed library resources that
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could be used during the design process and how their expertise could facilitate find-
ing this information. Librarians also described their experiences with capstone design
courses and sent links to engineering LibGuides. Part of the motivation for this study
was to provide evidence of the need for library resources and librarian expertise during
these activities. This evidence, and that from other studies, could help persuade program
organizers to include librarians on expert support teams.

Demonstrating the value of librarians to student competitors is also a challenge.
According to the survey, most students believed librarian consultations worthwhile,
but a few were neutral when asked if they would consult a librarian again after Aggies
Invent. Observations by the authors of this study provide some insight. Initially, librat-
ians would roam through student work areas, talking to teams and soliciting questions.
EIC staff began early on to advocate strongly for librarian consultations, telling dtuidents
at the start of the competition and on Saturday morning that the winningZeams had
met with librarians. This tactic likely appealed to the students’ competitive hature, and
students began to approach librarians early on Friday and Saturday;making roaming
unnecessary and frequently not possible. The authors also observed that some students

requesting a consultation had been instructed

...students came to appreciate

realized staff, mentors, and

by their sponsor te,ask a librarian for specific
information. While not direct evidence, the

librarian expertise when they authors beligv@’ students came to appreciate

librarian expertise when they realized staff,
mentorsy and sponsors valued it. Ultimately,

Sponsors valued it. sucgess is the best advocate and can lead to

other opportunities.

Conclusion

The engineering librarians at-Jexas A&M University proactively established a partner-
ship with the faculty who &gordinate Aggies Invent, a series of design competitions in
the College of Engineefing. Beginning in 2015, librarians assisted the teams in finding
information duringshe planning, concept development, and system design phases of
the competitions.#hile the authors expected these events to provide an opportunity
for infusing jriformation literacy into the College of Engineering, the fast-paced nature
of the competition and intense pressure on students to deliver solutions often resulted
in the librarians providing “information on demand.”

Thee first two research questions concerned the nature and number of inquiries and
the'resources used to answer them, all of which varied. Librarians could not anticipate
questions because they did not know which problem statements teams would select and
what approach students would take. Initially, the authors expected the questions to be
heavily engineering-related. Instead, 41 percent of the queries were business-related.
The need for business information makes sense in hindsight, as the students need to
understand the market and “sell” their solution. In addition to business resources, many
standard engineering resources were consulted (Compendex, Knovel®, and the like), as
were theme-related resources, such as ERIC and AccessMedicine, a collection of core
medical reference and textbooks. The Google “family” of products was often used, though
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librarians consulted these resources in a more expert and intentional manner. When
possible, librarians used this as a “teachable moment” to illustrate advanced searching
techniques and to emphasize the importance of evaluating the source of information
obtained from the Internet. In almost 80 percent of the questions for which a Google
product was searched, another library database was also consulted.

Addressing the third and fourth research questions, to determine the effectiveness
of librarian support and whether the students used the information and resources,
proved challenging and less conclusive given the details provided in the open-ended
survey questions. Students who responded to the

survey, however, indicated that the information  Whether within libraries
was generally helpful and was used in the design,

the presentation, or both. They found librarian or not, the deSIgn projects

consultations worthwhile and said they would be  that take place vithin

inclined to seek the help of a librarian in the future.

Upper-level students reported using the informa-

tion more than lower-level students did. skills to find and evaluate
Whether within libraries or not, the design jnformation.

projects that take place within makerspaces require

makerspaces tequire the
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the skills to find and evaluate information. As such,

librarians are uniquely qualified to serve as part of ¢ie’expert support team and, when
possible, to provide information literacy instructioz to students engaged in these proj-
ects. Opportunities exist on campus for libra¢ian involvement, but librarians must be
proactive in seeking them out and in convjzncing program organizers that they belong
on expert support teams.
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Appendix

Online Survey Questions
Information Sheet

Thank you for participating in this assessment of librarian impact at Aggies Invent. The
purpose of this study is to assess the effectiveness and impact ¢f}ibrarian consultations
during Aggies Invent. You were selected for this survey diieto your participation in
Aggies Invent and consultation with a librarian. The suryey has nine multiple choice
questions and three optional text questions. It is anticigated that the survey will only
take 5-10 minutes to complete.

Risks and Benefits

There are no risks beyond those encountered in daily life. There is no direct benefit to
you, but results of this survey will agsist librarians with helping students during future
Aggies Invent.

Confidentiality Protectiors

The records of this study will be kept private. No identifiers linking you to this study
will be included in any sort of report that might be published. Research records will be
stored securely, attd only coprincipal investigators and coinvestigators will have access
to the records Zntormation about you will be stored in a locked file cabinet and computer
files protected with a password after the online survey is completed.

Infeimation about you will be kept confidential to the extent permitted or required
by JawsPeople who have access to your information include the principal investigator
and research study personnel. Representatives of regulatory agencies such as the Office
of Human Research Protections (OHRP) and entities such as the Texas A&M University
Human Research Protection Program may access your records to make sure the study
is being run correctly and that information is collected properly.

Right to Decline or Withdraw at Any Time

Participation in this research study is voluntary, and you have the right to decline or
withdraw from the survey at any time without penalty. Please contact the coprincipal
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investigators, Jane Stephens [979-845-5382 | jstephens@tamu.edu] or David Hubbard
[979-862-1902 | hubbardd@tamu.edu] if you have questions regarding this study.

For questions about your rights as a research participant, to provide input regard-
ing research, or if you have questions, complaints, or concerns about the research, you
may call the Texas A&M University Human Research Protection Program (HRPP) by
phone at 1-979-458-4067, toll free at 1-855-795-8636, or by e-mail at irb@tamu.edu. The
informed consent form and all study materials should include the IRB number, approval
date, and expiration date. Please contact the HRPP if they do not.

By clicking “Agree,” you are acknowledging the potential risks described above and giving yovr
consent. © Agree O Disagree

1. What is your major?
[dropdown menu of academic majors]

2. What is your status?
o0 Freshman © Sophomore © Junior © Seni¢)" © Graduatestudent

3. Have you participated in a previous Aggies Invent?
o Yes o No

4. Did your team use the resources provided gt stiggested by a librarian for your design
project? [NOTE: There will be a similar_guiestion about the presentation later in the
survey.]

o Yes o No

5. Doyou feel that the assistance provided by the librarian improved your design project?
[NOTE: There will be a sifyilar question about the presentation later in the survey.]
o Yes o No

6. Describe how yguwused the information or resources suggested by the librarian for
your design project? (optional question)
[Text box]

1,.17id your team use the resources provided or suggested by a librarian for your
presentation?
o Yes o No

2. Do you feel that the assistance provided by the librarian improved your pre-
sentation?
O Yes o No

3. Describe how you used the information or resources suggested by the librarian
for your presentation? (optional question)
[Text box]
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4. Was the time spent consulting with the librarian a worthwhile use of your time?
O Yes o No

5. Are you more or less likely to consult a librarian for future research or writing
projects after consulting with a librarian during Aggies Invent?
© More likely o Neither more or less O Less likely

6. Any other comments you wish to share regarding your consultation?
(optional question)
[Text box]
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