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abstract: This article describes a project to engage sociology students in real-world research designed
to foster critical thinking about food security. Faculty-librarian’collaboration was an essential
component. An open-ended questionnaire was administeref)to three classes at the end of the
semester. Assessed were students’ experiences gathering ftata and applying abstract concepts
and theories to the case study. Students characterized their skill development, identified missing
project components, and suggested improvementsThese responses were assessed via a rubric to
document three types of thinking: dualistic thipkirig, the belief that the problem has a right and
wrong answer; multiplistic thinking, which recognizes uncertainty and multiple viewpoints to
the problem; and systemic thinking, whigh widerstands the complexity of the problem and how
interrelated factors cause it. Results show that the project helped students identify the complex
processes and relationships that confiibute to food insecurity.

Interest in critical thinking is
Int¥oduction evident in both information

ducatorsare increasingly aware of their llteracy instruction and in the

respéasibility to prepare college students sociological literature, which
to\function and succeed as citizens of

a comwlex global society.! Teachers face the « .
challenge of how to foster critical thinking problems, known as “wicked

skills—that is, the abilities to analyze, synthe- problems ’» that are difficult or
size, and evaluate information to reach a sound

considers a host of social

conclusion—which are necessary for students lmPOSSIble to solve.

to appreciate and understand the complexity
of social problems.* Interest in critical thinking is evident in both information literacy
instruction and in the sociological literature, which considers a host of social problems,
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known as “wicked problems,” that are difficult or impossible to solve.® For example, a
wicked problem that has garnered media attention is the rural health crisis,* exempli-
fied by inadequate access to medical care due to hospital closures and lack of provid-
ers.® Insufficient health care results in widespread disparities, such as higher rates of
diabetes and heart disease and shortened life expectancy among rural populations, to
name a few.® Embedded are issues associated with both income inequality and social
and geographic isolation.

Of concern to both sociology and information literacy educators is to identify and
describe a type of scholarly engagement that contributes to students’ intellectual devel-
opment such that they become well-informed citizens who recognize social justice issu€s
and are empowered to lead and serve as agents of change.” We contend that the study
of any wicked problem requires specific subject knowledge, as well as collaborative
critical thinking and problem-solving skills. The interlinking of substantive, digciplinary-
based knowledge with inforination literacy

The interlinking of substantive and soft skills—that is, personality traits
)

disciplinary-based knowledge

and behaviors—is essential for identifying,
managing, analyzing,-and using information

with information literacy and sources in creatiyeways to unpack complex

soft skills—that is, personality

issues.® Thus,the authors designed a project
for an uppeflevel rural sociology course to

traits and behaviors—is introduge’students to a wicked problem that

managing, analyzing, and using

essential for identifying, intersects directly with health outcomes: the

lipnited availability of fresh, culturally appro-
priate, and nutritious food. In terms of Ben-

information sources in creative jamin Bloom’s taxonomy, which classifies

ways to unpack complex issués.

learning objectives by levels of complexity,’
the goal was to move students beyond basic

memorization and regurgitation of informa-
tion and past the one-dimesisional explanations typically associated with lower-level
cognitive processes. Thedim of the rural sociology course, Food, Agriculture, and Society
(RSOC 3190), was tdiehallenge students to engage instead in the higher-level cognitive
processes necessary to synthesize the course materials—including readings, lectures,
and data—wijt varied discipline-specific information sources to evaluate food security.
Well-established pedagogical theories provided the disciplinary foundation for both
the couise design and the teaching strategies. Traditional lectures were long favored as
an ggportunity for students to hone valuable skills, especially listening.!” However, many
educators see the lecture-only format as less effective than active learning, in which stu-
dents actively engage with the material instead of passively absorbing it."! Paulo Freire
referred to the traditional approach as the “banking model of education,” a view that
regards learners as empty vessels into which instructors must deposit information.!
RSOC 3190 draws on both lines of thought to deliver content in a semi-flipped style: that
is, it provides students the opportunity to develop broad knowledge of issues relating
to food insecurity through lectures and readings, as well as through a series of activities
in the form of an in-depth research project.
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Second, the curriculum plan integrated a real-world case study into the course to
challenge students’ viewpoints. More specifically, in this project, students were required
to engage with complex, often uncomfortable, historic class- and race-based roots of food
insecurity in rural Alabama. The approach
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drew on Lev Vygotsky’s notion of assisted . . .
. R . . ...1in this project, students

discovery, in which learners gain new insights

with the aid of both teacher guidance and peer ~WE€re requir ed to engage with

collaboration.” The instructors led students complex, often uncomfortable’

through a series of interconnected, scaffolded

assignments aimed at progressively building historic class- and race-based

complex knowledge, skills, and aptitudes.* roots of food insecurity in rural

This process offered students a means of as-

o . , Alabama.
similating unfamiliar concepts and theories,

as well as new types of information sources,

and then applying the newly acquired understanding to their case stuidy. Jean Piaget’s
constructivist theory suggests that students can best learn ideag contrary to what they
believe by encountering them in real-world examples." These encounters, it is argued,
will motivate students to reflect on their previously held ideis and beliefs.’® Thus, edu-
cators hope that exposure to new information sources wiil play a critical role in trigger-
ing a reflective feedback process that will challengesitidents’ strongly held beliefs on a
topic and lead to the reorganization of their mentatschema. These changes will, in turn,
facilitate new understandings and knowledge growth.

This article provides a description ofrihe course and project background, as well
as an introduction to the region knowras Alabama'’s Black Belt, before proceeding to
a review of the literature on wickedwédblems and critical thinking. Also detailed is the
project design and a series of inferwoven library sessions, including links to the infor-
mation literacy objectives of the Association of College and Research Libraries (ACRL)
Framework for InformatiomEiteracy for Higher Education (known hereafter as Frame-
work) and the developmerit of critical thinking skills. Finally, the authors describe their
assessment process befbre recommending further areas of research and improvement.

Course and Project Background

To fosterstudents’ critical thinking about the “wickedness” of food insecurity and the
inforration necessary to explore its complexities, a semester-long research project was
designed for a three-credit, junior-level course in rural sociology, RSOC 3190 at Auburn
University in Auburn, Alabama. There is no undergraduate major in the discipline and,
in fact, most students come from outside the College of Agriculture. Instead, students
typically seek credit toward minors in sustainability studies, hunger studies, rural and
community development, community and civic engagement, agricultural leadership,
or stewardship-based agriculture. The instructor has offered RSOC 3190 each fall since
2009. The class meets twice a week for 1 hour 15 minutes. Typically, one day per week
is a traditional lecture with some intertwined activities, and the second weekly meeting
is dedicated to the students’ semester-long research project. The course includes two
midterm examinations, but the research project, in its entirety, substitutes for a final exam
because it requires integration and application of all the course material.
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Through the years, several research projects and activities, including a state-wide
agrifood system assessment and a local foods feasibility study, were used to engage stu-
dents in their learning. Although the projects appeared structurally sound and offered
rich subject content, the execution was flawed. Few students had any background in
sociology, and even fewer had formal train-

The students lacked familiarity

ing in research methods, even in their own
discipline. As a result, they lacked familiarity

with how to ﬁnd, eVﬁluate) and with the basic concepts (for example, race,

use important information class, and gender) and underlying theories
sources that provide a wide range
of empirical data underlying both in the basic mindset of rigor.afd com-
food and agricultural policy.

(for example, political economy) that vzi-
derpinned the projects. They were deficient

prehensiveness and in an under§tanding of
the how and why of scientifigpractice. The

students lacked familiarity. with how to find,
evaluate, and use important information sources that provide a wide'range of empirical
data underlying food and agricultural policy. In other words, tlicy’typically came to the
class with an interest in agriculture, food, or both (agrifood) Yuk they lacked the breadth
of knowledge necessary to appreciate its complexity.

These key factors led to a redesign of the course@gd to the introduction of a real-
world, semester-long case study called the Commuriity Food Security Assessment of
Alabama’s Black Belt (known hereafter as the pipject). This project was tested in 2014
and officially integrated into the course in fgli»2015. From the beginning, a team of re-
search librarians were formally embeddgdin the course. Class readings, lectures, and
discussion spanned three core areas. Théfirst area was the historical development of the
agrifood system in the United Statesyincluding its influence on Southern agriculture and
the intersection of race and class\The second part of the course focused on the outcomes
and impacts of the current siructure of the agrifood system. This section covered the
disinvestment in rural corninunities and the increasing consolidation in agricultural
production and food mariufacturing that are thought to contribute to food deserts, areas
where residents lack access to affordable, nutritious food. It also described changes in
food consumptiori‘patterns and declines in household food provisioning—including
decreased pattatipation in gardening, meal preparation, and cooking. The last segment
presentecdiseveral trends as they relate to nutrition and health, the role of federal nutri-
tional assistance programs, and the relationship between communities and alternative
agrifood systems (for example, the local food movement, which seeks to reduce the
distance between food production and consumption). The thread tying these areas
together was the concept of sustainability, particularly the sub-issue of social justice.
Drawing upon these foci, the food security project centered on Alabama’s Black Belt.

The Alabama Black Belt is comprised of 17 counties that span the middle and lower
half of the state, named for both its rich soil and its historical, political, and economic
history."” The counties in this area have a high percentage of racial minorities (23.4 percent
to 82.6 percent Black).”® They also tend to be rural, varying from 45.6 percent to entirely
rural.’ Between 20.9 and 46.9 percent of Alabama’s Black Belt residents live at or below
the poverty level, exceeding the national rate of 15.5 percent.” The United Nations Special
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Rapporteur on extreme poverty and human rights, an independent expert appointed by
the Human Rights Council, stated that the region has some of the worst poverty he has
seen in the developed world.! A consequence of these interconnected factors is that a
third of the population, and nearly two-fifths of the children, suffer from food insecurity.
Moreover, Alabama’s Black Belt residents have some of the highest levels of negative
health indicators in the United States: between 16 percent and 24 percent have diabetes
and from 36 percent to 46 percent are obese.?

Literature Review

The underlying goals of the course were to improve students” ability to identify and
describe the complex, multifactor dynamics of food insecurity and to developthe skills
necessary to comprehensively assess and make evidence-based claims aboutihe “wicked-
ness” of the problem by utilizing key, publicly available information sauiées.”> Toward
this goal, the authors define what is meant by “wicked problems” and\ivow such matters
have been discussed in both the sociology and the library and inforznation science (LIS)
literatures. Finally, the literature on critical thinking is reviewéd.in relation to evaluating
and contextualizing wicked problems and to understanding the information literacy
concepts and skills necessary to explore them.

Wicked Problems

Food insecurity is a prime example of what\is called a “wicked problem.”* Wicked
problems are harmful social or cultural sitidtions that are difficult or impossible to solve
and have complex interactions influenced by a range of values and changing conditions.
As Tom Ritchey states, there are several key characteristics to wicked problems.” They
lack a clear definition because mgny stakeholders have different ideas about them. Such
problems are typically symptams of other wicked problems, and they are often explained
in numerous ways. Assessing an intervention or solution is complicated because a range
of stakeholders, political forces, and available resources affect the outcome. Thus, it may
be difficult to deterngirie if there has been positive change, and it may be unclear when an
intervention should stop. In fact, Ritchey indicates that a solution to a wicked problem
is “not true ox¥alse, but better or worse.”?

Scholatsargue that the very nature of sociology is to grapple with wicked problems.
However the concept receives relatively little attention in the discipline’s pedagogical
literattire. Exceptions include calls for teaching via scenario analysis, which studies issues
hi7ronsidering alternative potential outcomes,? and the concept of sustainability, which
seeks to avoid the depletion of natural resources while also maintaining economic profit-
ability, fairness across social organizations and institutions, and individual well-being.?
Discussion of wicked problems in the LIS literature is even more limited. Focusing on
utilitarian issues, some studies claim that the processes, functions, programs, and services
utilized in libraries are wicked problems.” Examples identified include the creation of
data management plans,® the development of metadata standards,* electronic records
systems and management,® and the use of e-books.* One article calls for a renewed
emphasis on preparing future LIS leaders to tackle wicked problems in the profession,
citing the importance of transformational learning, overcoming resistance to change,
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and the role of threshold or gateway concepts, transformative ideas that lead to new
levels of understanding.* Anne-Marie Deitering and Sara Jameson provide one of the
few LIS pedagogical articles that discusses the concept of wicked problems in library
instruction.® These authors point to the frequency with which students choose wicked
problems—such as gun control, homelessness, global warming, poverty, and inequal-
ity—for their course research papers, yet they approach these issues expecting that the
problems have a single cause and a single solution.*

Critical Thinking

To tackle a wicked problem, students must think critically about the situation, its com{o-
nents, and possible solutions. Successful performance requires the ability to objectively
analyze and evaluate an issue; to conceptualize, select, and gather information from
multiple sources; to_ iestion as-

To tackle a wicked problem, students
must think critically about the situation, assess facts;fo review a range of
its components, and possible solutions, ~ ©utcomgs and possible solutions;

sumptions about™Mii¢ information
and sources; fo synthesize and

and tolbemain reflective through-

out the process. Thus, a number
of underlying competencies are necessary,” as well as.a set of attitudes and habits that
make it possible to logically apply information to aftissue.* In sociology, critical thinking
requires not only an understanding of complexissues and problems® but also an ability

and teach critical thiziking.

to identify social patterns and understand the role

...a socio]ogy course, with of séaial forces,** and to comprehend reality using
an emphasis on developing

information literacy skills; concerns of equity and justice.®® These underlying
is a natural place to insiti attributes also mean that a sociology course, with

soeial facts embedded in context and history.*! Thus,
sociology as a discipline is “critical”** and rooted in

an emphasis on developing information literacy
skills, is a natural place to instill and teach critical

thinking.

Studies showr that college professors widely acknowledge the importance of critical
thinking but'ean neither describe nor teach it.* This failure is due to confusion about the
meaning &b critical thinking and associated concepts, including higher-level and reflective
thinking: Higher-level thinking differs from everyday thought in that it is disciplined,
sysiemic, and able to manage varying degrees of abstraction and ambiguity.* It also re-
guires the right attitude, a combination of open-mindedness, concern for evidence, and
persistence. In other words, thinkers need to reserve judgment until they have sufficient
information and to keep going in the face of roadblocks.* In reflective thinking, judg-
ments are made from assessment of “a broad range of possibilities.”*” According to Keith
Roberts, critical thinking develops via a predictable pattern. It starts with basic dualism,
the idea that every problem has two main aspects, particularly a right and a wrong. It
moves toward multiplicity, which recognizes many perspectives that may create a gray
area in which right and wrong cannot be discerned. Then, it progresses to relativism, the
belief that there is no absolute truth, only what an individual or social group happens to
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believe. Finally, the thinking advances to complex analysis.* When assignments foster
this transition, learners start to develop the skills necessary to see beyond their own
cultural context. Students begin to un-
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derstand that causality is complex and .
typically involves multiple variables and Students begln to understand that

that “truths” are socially constructed, at ~ causality is complex and typically

leastin part. They should also grasp the - jyglves multiple variables and that
importance of rigorous and systematic

<« » .
study and the need to support a thesis  truths” are socially constructed, at

with evidence. least in part.
Don Weast points to the challenge

of teaching the cognitive processes of
critical thinking.” Other experts, however, claim that several assignment/types can be
effective, namely writing,* observation,® use of census data,* and case studies.” The re-
lationship between writing and higher-level thinking is well establisheq; writing requires
students to make their own arguments and to root their assertions'in the literature and
appropriate theory.* Developing a thesis statement, for examjpsie; demands that learners
reconcile their evidence, reasoning, and conclusions.” Critical observation, it is argued,
helps students move from individual to structural expianations of social phenomena.
The practice of such observation facilitates the devel¢pment of three skills: the abilities
to distinguish the social constructedness of behawiet, to recognize existing assumptions
and stereotypes, and to understand the contextdi» which an observation takes place.” Like
critical observation, case studies provide apntext for enhancing analytical and evalua-
tion skills.” Several authors claim that&1.S. Census data can be helpful in this regard.”®
Working with noteworthy data soutées, students engage in active and inquiry-based
learning and become more thouglitful about the information they collect, its usefulness,
and its connection to abstract.¢oncepts.” They also become more skillful in data inter-
pretation and increase thejrknowledge and awareness of contributing social factors.®
Perhaps most importarit are calls for serious and sustained intervention, particularly
substantive context and content,* as student skills may otherwise erode over the course
of a semester. Resdarch suggests one way to enhance and retain student competency is
through studentled research. The Council on Undergraduate Research, which promotes
high-quality<Zollaborative research among students and faculty, recommends research
assignmgnts as a means of developing more sophisticated critical thinking skills.®® For
instarice, as part of a social problems course, Weast incorporated a semester-long library
puyject in which students learned to collect and review different types of literature,
from mass media to scholarly works.* He found that while students needed a sufficient
knowledge base to challenge an argument’s validity and soundness, analytical thought
could, in fact, be taught. The value of embedding information literacy instruction to instill
critical thinking skills in students is vitally relevant to the RSOC 3190 project discussed
here. Through the duration of this course, students engaged with several information
sources, providing the opportunity to develop critical thinking through the evaluation
and synthesis of census data, encyclopedia entries, and observation, and to connect the
sources to the course readings and lecture.
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The ACRL Framework® expands the definition of information literacy to include
reflexive discovery of information production, including its use and value in creating
new knowledge.® This new definition strongly emphasizes critical thinking. Library
instruction, however, is typically arranged on an ad hoc basis, by requests from course
instructors, for a predetermined assignment. These sessions usually center on technical
training, such as keyword searching or database selection, offered for a limited time.*”
Content and time restrictions prevent the implementation of in-depth instruction and the
interaction necessary to truly develop critical thinking about information. Consequently,
librarians tend to encounter students who “seek paths of least resistance,” relying on
the most effortlessly obtained information, which they assume to be “good enough 2%
Several LIS studies argue the merits of carefully integrating critical thinking skills into
courses as a conduit for imparting higher-order information literacy competéncies.”
However, as Pamela Kessinger found, this integration necessitates that libra7ians work
in a partnership with faculty to scaffold material over the duration of a totrse.”

Description and Design of the Project

Food, Agriculture, and Society (RSOC 3190) is taught in-per§on with assignments and
associated written instructions disseminated via Canvas;-the learning management
system at Auburn. The research librarians are enrolled % Canvas, which permits direct
access to both the instructor’s directions and studént contact information. Individual
assignments are scaffolded to provide foundatignal knowledge about factors contribut-
ing to food insecurity. These tasks draw, in pgit, on the U.S. Department of Agriculture
(USDA) “Community Food Security Assessment Toolkit,” which emphasizes both food
access and food availability.”!

Students work in three- or fourf{person teams, each assigned to a Black Belt county.
They explore the intersections of social phenomena critical to the county, including its
economics and sociodemographics; farming and agricultural production trends; food
consumption patterns; an&public health indicators. The project is broken into four
sections that correspon@ o the course lectures and assigned readings. Most sections in-
clude scaffolded mini-assignments due approximately every two weeks throughout the
semester (see Tablé/1).” These assignments require students to submit the data collected
and to write g&hort (250-word) summary directed toward a professional audience (for
example, government officials, public health and food security advocates, or leaders of
civic orzenizations). The summary must be connected to and supported by the assigned
readings. Most assignments require students to develop a graphic representation of their
data (thatis, a chart or figure), with a number and title, in-text discussion, and appropri-
ate references. All assignments require the use of standard Microsoft Office™ software
(thatis, Word and Excel) and American Sociological Association style guidelines.” While
students coordinate work with their team, they turn in the setting (section I), fieldwork
(section II), and consumption (section III) assignments individually. Assignments as-
sociated with analysis (section IV) are submitted as a group. All sections are graded
according to a rubric that is provided with the assignment instructions, and all receive
written feedback from the instructor.
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Throughout the course, students meet with librarians for six instruction sessions
that instill information literacy concepts relating to the ACRL Framework, including
the frames “Searching as Strategic Exploration,” “Research as Inquiry,” “Information
Creation as Process,” “Authority Is Constructed and Contextual,” and “Information Has
Value.” Each class is team-taught by two research librarians with subject knowledge of
agriculture, natural resources, and business. The number of sessions allow for librarians
to build relationships with students and to introduce them to a variety of information
sources, including data, at pivotal points during the project.

The library sessions typically begin with the instructor introducing the goals and
objectives for that period. Next, reinforcing and expanding on the course concepts, librai-
ians lead students in a period of “inquiry,” in which students, in their county groups,
free-associate the information needed to complete the mini-assignment in questiony™ This
librarian-led brainstorming gives students time to reflect on the informatior(they need;
it is a vitally important exercise that offers students the opportunity to fi¢\course read-

ings and lectures to the data they will find during

Students often revisit and

the session. Students are then queried where they
might find their desired inf¢rimation. Based on the

reassess what information responses, librarians intrgduce them to a relevant

they can collect based data source; its ?)a!ckgr(, ur'ld, history, or fole; anfi ex-

L. amples of how it is@rganized and how it functions.
on the restrictions of the Open search titaé is provided to experiment with
source they use. the new data.source and to practice source-specific

search teshniques. Since students work in groups to

findtheir county-level information, librarians help
to foster communication between theviiédividual group members and to guide them as
they ask questions. Students oftentevisit and reassess what information they can col-
lect based on the restrictions of.the source they use. At the end of the class period, each
group is asked to share with/the class what they learned about their county throughout
the search process, as well asany challenges they might have encountered. This provides
an opportunity for grefips to learn from one another.

In section I, stiidents attend three library instruction periods to collect data and
information for {wo interrelated assignments (see Table 1). These assignments establish
the county’s@étting—its background and the structure of its agriculture—and require
the reading.and creation of tables, which are foundational research skills.” This section

what they need to understand...

students how to find the numerous

also provides the students with their first

Rather ithan snnply sh()wing chance to get to know their county; in most

cases, students are completely unfamiliar
with the setting. Thus, these initial sessions

sources of information, librarians provide vital context and information that
ask them to think critically about will allow students to get their first “look”

at their assigned counties.
During session 1, in week 2, students

consider the types of historical and con-
temporary information needed, then librarians guide them through several options (for
example, Bibliography of the County Histories of Alabama and Alabama maps).”Rather than
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simply showing students how to find the numerous sources of information, librarians
ask them to think critically about what they need to understand—what might they need
to know to appreciate the county history and milieu. As the students’ information needs
change and become more refined, librarians reassure them that this is a normal part of the
research process. Thus, students learn that research mayj, at times, be a nonlinear process.

The county’s socioeconomic and demographic data—age, race, income, and educa-
tional attainment—are collected during session 2, in week 3. Students are introduced to
the “American Fact Finder,” learn how U.S. Census data are collected, and then create
a Word table to record these data.” This session serves as a transition point from week
2, when students used more familiar sources such as articles or books. The census data
provide another way to view county information that is out of students’ comfort zone
because it offers data without the analysis that articles or books provide to giv¢ ineaning
to the numbers. Students consider the data they might need to find about/firéir county,
given what the census collects. This brainstorming is perhaps more impoitant than week
2, as it leads students down the path of thinking critically about how the data can be
used to tell a story about the sociodemographic factors of their ¢otinty.

The next assignment takes place during week 5 (session 3and introduces learners
to the U.S. Department of Agriculture (USDA) Census ef\Agriculture.” Students are
instructed to focus their data collection on six specificiyears between 1850 and 2012,
each representing an epoch in the development of e U.S. agrifood system, and to
create an Excel spreadsheet to record the variablé-hames, units of measurement, and
numerical data. While nearly every agricultural.census is available online, navigational
instructions are especially important because there are relatively few search functions for
the older data and most data are presefited in pdf tables that require deciphering. The
librarians emphasize links to the couiéeé lectures and readings to determine which data
to gather and to gauge the significarice of the data collection periods. Most importantly,
they probe students’ choices to\help identify data collection gaps. For instance, students
may record the number of fauners and farmworkers per year but neglect to follow race
and class trends, which ‘ate vital to understanding the region. This content, and the
resources explored jithis session, can sometimes be frustrating for students as they
grapple with limititions of secondary data sources, while simultaneously valuing what
they offer. The stadents learn some of the processes behind the collection and sharing
of agricultu{a] census data—how and why data points are not always consistent over
time and the inherent difficulty of comparing historical and contemporary data. As in
week 2) they must consider how these data fit into a bigger, longitudinal “story” of food
pwduction—collecting data with a purpose rather than simply filling a spreadsheet.

Section Il is comprised of two interrelated assignments that require the collection of
primary field data—personal consumption and food availability (see Table 1). Together,
they provide an opportunity for role-taking, in which the students put themselves into
others” circumstances and see alternative views, independent of their own.” A food
diary is used to illustrate why economically challenged people may make seemingly
poor food choices and have what appear to be unhealthful eating habits (for example,
eating fast food regularly due to time and cost constraints). Using a predesigned Excel
spreadsheet, students record when, where, and why a food or beverage was purchased
over two two-day periods; the company and brand; and the nutritional composition,
such as number of calories. Thus, students are provided the means to both reflect on their
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own circumstances and habits and to create their own data set that they must analyze
in week 7’s library session.

In session 4 (week 7), students explore food industry consolidation and how it re-
lates to their consumption choices. A librarian begins a dialog with the class to identify
food supply chain stakeholders (for example, farmers, retailers, and consumers) and to
consider the relationships among food production, processing, and manufacturing. A
relatable item, a microbrewed beer, is used as an example to show students how to dif-
ferentiate between brands and companies, particularly corporate subsidiaries. To further
reduce confusion, a librarian leads students in a short game, “Name That Company,”
where a trademark or a brand is displayed on a slide and students are asked to identify
the parent company. Students are then asked to identify the names and locations of the
companies that own the brands of the foods listed in their food diaries. The librarian
instructs them to use Hoover’s database of business information, as well a8)¢ompany
websites, to track down profiles including company name(s), location{s), parent and
subsidiaries, size (for example, financial data, top officers, and total employees), leading
competitors, and industry sector. Students discover the inherent challenge in locating
this information, especially for private companies, and learn liow many of the brands
that they regularly consume, like the microbrewed beer exariple, are owned by huge
transnational corporations.

A county store inventory is the second field studyThis assignment requires each
group member to visit the assigned country and to sjir¥ey a different type of food retailer
(for example, supercenter, small grocer, discour(tyor convenience store) using the list of

foatis in the United States Department of Ag-

riculture (USDA) Food and Nutrition Service

... the on-site visit serves as an Thrifty Food Plan Market Basket.* Students as-

eye-opening experience that sess the quality and cost of each item, including
brin gs to life both the data the ways in which community members might

travel to the store. There is no specific library
and the other resourcesiised  session for this assignment, but it is a regular
throughout the seméster. topic during the library sessions. It serves as

. . P . -
a point of comparison or “benign disruption

in terms of expected findings.* For nearly all
students, this fi¢ld trip is the first time they have ever visited their county, or any county
in Alabama’s Black Belt. Thus, the on-site visit serves as an eye-opening experience that
brings-{a/life both the data and the other resources used throughout the semester.
Sttidents consider consumption, broadly, in section III (see Table 1). During session
5, week 10, librarians introduce the “Food Environment Atlas”® and describe how these
data are compiled and how they differ from the previous information sources.® Students
learn that the atlas is a “living” data set that the USDA Economic Research Service up-
dates regularly from multiple sources. Recorded are data relevant to consumption, such
as numbers of food outlets; distance to food stores and vehicle access; and use of nutri-
tion programs, for example, the Supplemental Nutrition Assistance Program (SNAP)
and school lunch and breakfast programs. This data set also includes several relevant
health statistics, including percentage of the population with diabetes, rate of obesity,
and levels of physical activity. Key aspects of this assignment include learning how to
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download raw online data; to identify relevant variables using the data documentation
and codebook; and to “clean” the data for analysis, which includes renaming the re-
spective variables and determining variable units. Librarians ask students to reflect on
the data they gathered in previous weeks, including what they uncovered during the
county field trip. They also question students on their data collection choices and gaps
in logic, reminding students that the various data collected must work together to tell
the story of food security in their county.

During the final phase of the project, section IV, group members collate their in-
dividually collected data to consider, develop, and provide support for conclusions
about food insecurity in their county.® This analysis involves a multistep processtiat
begins with a final visit to the library. During week 14 (session 6), students work.in their
groups to identify six to eight course concepts and theories that help to explain(their case
study. The groups are required to justify their choices and to provide specific’examples
that illustrate the links between each chosen concept and their findirigs: They record
the information on large poster paper or whiteboards to enable the iristructor and the
librarians to more easily see the teams” ideas and the connectians<they have made; to
interact with each group member and to query their choicesyard to assist when there
are uncertainties. Drawing on this work session, the groups present their findings in two
ways: a short presentation and discussion of their data and an expanded research paper.
Presentations take place before an audience of faculty; staff, and students knowledgeable
about food insecurity who can challenge the stugesits on their findings and underlying
assumptions. The class and the audience discisss and compare the findings across all
counties analyzed.® This discussion is usedxo inform the final paper, which is written in
the style of a Cooperative Extension Sepvice or Agricultural Experiment Station report®
and appropriate for county-level deci€éion-makers.

Critical Thinking Skills Assessment

Across the 2014 and 2013.classes, nearly half (48 percent) of the students responded to
the course evaluatior{ prompt “The instructor(s) encouraged me to think critically,” to
which all respondents agreed or strongly agreed. Yet, only 36 percent of these students
identified a specific strength or improvement in the open-ended comment section. Even
fewer remarRed on the project itself; all of them indicated that they had learned more
about thelagrifood system than expected. For instance, respondents stated, “The sessions
at the(ibrary were a great way to introduce new methods of demographic analysis” and
that they “appreciated the semester-long project tying all of the concepts together.” To
obtain more in-depth reflections, the instructor and librarians developed a series of eight
open-ended questions. Students were asked to identify the most important theories,
concepts, and data for understanding the wicked problem of food insecurity and to iden-
tify data limitations, missing elements, and skills that might be used in another context.
Substantive responses of approximately 50 words were requested. Data were collected
in 2016 (N =15), 2017 (N = 11), and 2018 (N = 14), at the end of the semester, as an extra-
credit assignment.”” To assure uniformity, the authors coded the first year of responses
separately, met to discuss differences and reach consensus, and then recoded all data.
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Drawing on the Perry Scheme, a continuum of stages of intellectual development
devised by the educational theorist William Perry;* on the Association of American
College & Universities” “Critical Thinking VALUE (Valid Assessment of Learning in
Undergraduate Education) Rubric”;* and on the
Responses coded as the literature more broadly, the authors developed a
rubric identifying three levels of critical thinking.
As seen in Table 2, “dualistic/ monosolutional”
thinking were those responses are the least critical and included those
that dlsplayed both an presenting a single factor as a cause or solution.
Responses that showed multiple points of view, <
a range of factors, causes, or solutions were coded
systems and dynamics” as “multiplistic/relativistic.” Responses-coued as

and ab lllty to apPIY the tbe highest level of critical thlnkl?g werg those that
displayed both an awareness of “cotxipiex systems

highest level of critical

awareness of “complex

concepts. and dynamics” and ability to apply the concepts.

Analysis and Findings

Nearly all (n = 39, 97.5 percent) students chose to answerat least some of the open-
ended, extra-credit questions. Most respondents wer&female (n = 28, 71.8 percent).
Student standing was evenly split between juniors,(w'= 17, 43.6 percent) and seniors (n
=18, 46.2 percent); the remaining were sophometes (n =5, 12.8 percent). While students
came from a broad range of majors, more their a third (n = 14, 35.9 percent) pursued a
minor in sustainability studies.

Responding to a question about thésocial factors most important to understanding
the wickedness of food insecurity, approximately half (n = 20, 51.2 percent) provided
a single answer or an oversimplified list of variables. Yet, close to a third (n =12, 30.8
percent) acknowledged the cémiplexity of food insecurity by stating, for instance, that
it is difficult to understand.¢complicated social factors such as persistent poverty, how
these factors are influeficéd by the historical context, and how they intersect with the
structure of agricultyre and the broader economy. Another 17.9 percent (n = 7) of stu-
dents articulated-the importance of systems thinking, focusing on the influence of global
supply chain€Zagricultural markets, distribution of wealth, and federal policy. As one
student stdted, it “is a systemic problem and it’s every issue put together.” Only two
students’(5.1 percent) continued to blame residents and their reliance on government
assistance as reasons for food insecurity.

When asked what idea, concept, or theory helped them think more deeply about
food insecurity and contextualize the problem, over 20 percent (n = 7) of responses were
reductive, focusing solely on such topics as transportation or obesity. Moreover, two
responses were culturally based; in referencing Southern tradition and identity, they
alluded to issues of race and class that are embedded in the region. Nearly two-thirds
(n =22, 59.5 percent) of students provided a more sophisticated, multifactor response.
They often drew on the experiential field trip and the use of an evaluation tool (that is,
the USDA Thrifty Food Plan Market Basket list); the connections between food deserts,
food quality, and obesity; or the relationship among supply chains, marketing, and food
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availability. Moreover, another 21.6 percent (n = 8) focused, as one student put it, on
a larger “complex web of interactions” and questions of fairness that emerge from the
processes of capitalization, agroindustrialization, and globalization.

The next question invited respondents to reflect on the information-gathering pro-
cess, which is central to the critical thinking necessary to formulate a position. More than
half (n =21, 55.3 percent) of respondents were monosolutional, indicating that only one
of the data collection methods or library resources was most helpful in learning about
food insecurity, namely the USDA “Food Environment Atlas.” This tool was perceived
as the easiest to use, a source of one-stop information shopping, and valuable for its
visualization platform. The remaining students (n = 17, 44.7 percent) were multiplistic
in their responses, but several (n = 5, 29.4 percent) also shared this preference for the
“Atlas,” acknowledging, for instance, that it “introduced more social issues egnitibut-
ing to food security.” Over half (n =9, 52.9 percent) of the students in the miltiplistic
group focused on the information generated from the Thrifty Food Plan Market Basket,
calling it “more tangible” and “more real-time.” Essentially, they grawvitated toward the
hands-on experience of primary data collection because it provideda means of seeing
“data as more than just numbers.”

The fourth question asked, “What do you feel you've'léarned about the power
and limitations of data to define a complex problem likeddod access and availability?”
Monosolutional responses (n = 8, 21.0 percent) focusgd@n the existing data, describing
the collection process as “grueling.” These responses tended to illustrate a dislike for
variable ambiguity and focused on the idea that'data could or ought to be “perfect.” A
student who captured this sentiment stated tiat the U.S. Census of Agriculture was dif-
ficult to use because “the items that were'studied changed from 1850 to 2012.” Another
student admitted to simply ignoring atty&Variable that was not consistent across the years.
A more nuanced, multiplistic respgnse acknowledged important reasons for variable
definitions, such as “our concept'of race has changed.” Close to half (n = 18, 47.4 percent)
of respondents fell into this latter group, and most focused on the necessity of multiple
data sources, as well as on‘an effort to collect primary data. One stated, “You can’t re-
ally understand . . . untilyou actually go to the county.” Nevertheless, almost a third of
participants (n =12,81.6 percent) were critical of the data overall. While acknowledging
the power and importance of the information, they also recognized that quantification
of system conwlexity and context (for example, the power of the agrifood industry or
influences;en food buying behavior) would always be partial.

Maty students (n = 23, 62.2 percent) offered a limited response to a question about
what miight be “missing and ought to be added to the project.” More than half (n =12,
52.2 percent) appeared uncomfortable with ambiguity and desired not just an easier
project but also more instructions and guidelines, as well as more explicit connections
between assignments. Some students appeared uncertain about their ability to work
with “just data.” However, a recommendation from the multiplistic group suggested
that the problem lies in the limited opportunities for in-class presentation. These students
indicated that additional question and answer sessions “would give students the abil-
ity to present their findings to their peers and get feedback that would strengthen their
final report.” Further differentiating, the multiplistic group (n = 12, 32.4 percent) was
predominantly interested in additional survey and data collection (n =9, 75 percent),
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especially from on-site visits, tours, and formal meetings “with members of the county
municipality.” Only two students (5.4 percent) provided systems-based responses, both
wishing to expand their broader contextual knowledge of the setting.

Nearly 30 percent (n = 11) offered a dualistic response to the question asking, “If
you were to do this specific food security project again, from the beginning, how and/
or what would you do differently?” Of these responses, most gave a utilitarian reply
(n = 8, 72.7 percent) that focused on time management, but five (45.5 percent) wanted
more data, stating, “You can never have too much.” Twice as many students (n =22,
59.5 percent) provided a multiplistic response, most (n = 17, 77.3 percent) driven by 4
desire for more quantitative or qualitative data or both. However, this wish for additjehal
data was coupled with a desire to improve their ability to make comparisons,.In fact,
students in this group tended to focus on the importance of “connecting the teadings
with data,” making such statements as “I would give more attention to undérstanding
the entanglement of the assignments with the books we were supposéd-to read.” This
latter group seemed to have moved toward, but not quite achieved,)systemic ways of
thinking. Only a few students (n = 4, 10.8 percent) exhibited systemic thinking, but they
each recognized, on reflection, that the information garnered#oughout the project il-
lustrated the complexity of the Black Belt.

Next, students were asked to identify specific skillsdsom this class that they will use
in their studies now or after they graduate. A variety ¢ technical competencies and soft
skills were identified. However, more than half/{zi-= 21, 56.8 percent) of the responses
were dualistic answers that focused on utilitarian aspects, such as general research skills
for obtaining more data, organizational alilities for “sifting through large amounts of
data,” and communication skills for presenting data. More nuanced responses came
from the multiplistic group (n = 10,270 percent). They, too, focused on data collection
but also identified problem-solvingland analysis skills that will be “helpful in high-level
classes where independent ledrning is favored.” Only 16.2 percent (n = 6) of students
exhibited systemic thinking; yet they all articulated the critical nature of context and the
use of multiple data soureés to develop an informed opinion. An example of the latter
indicated that an impberiant skill learned was “to make connections, understanding that
everything influerices something and dissecting how, where, and why are very impor-
tant.” Anothenfdcused on inquiry and evidence-based learning, stating, “I thought this
class beingc$ociology type would encourage more opinions however I quickly learned
that it stil must be professional especially when discussing serious social issues.”

L stly, students were asked to share “lessons or surprises about food access and avail-
alility.” More than a third (n = 14; 36.8 percent) provided a one-dimensional response;
57.1 percent (n = 8) of this monosolutional group identified gaps in knowledge about
food insecurity, specifically lack of education. While a couple of students maintained a
narrow focus on the residents and their “poor” food choices, most respondents reflected
on themselves, stating that they “never thought such an issue would be so close to home.”
Others focused on the public more broadly, calling it “a far larger problem than most
Americans realize with millions struggling to get nutritious meals.” Approximately a
fifth (n =8, 21.1 percent) of responses were classified as multiplistic. These students made
connections to a specific dimension or type of data, particularly transportation and the
overall scarcity of food retailers. The largest group of responses (n = 16, 42.1 percent)
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were contextual. This latter group indicated that “food insecurity doesn’t look a certain
way” and that the issue is more complicated than simply hunger and scarcity. For in-
stance, participants indicated that “food insecurity in rural Alabama” is embedded in a
“vast network” of “cultutral [sic], economic, environmental, and historical currents that
have been driving and creating the events” and are “beyond the control of individuals in
certain communities and geographic areas.” Others went further, taking the “Southern
context” to task, stating, “In nearly 150 years, we’ve never truly corrected the wrongs
of institutionalized slavery.”

Discussion

Rebekah Massengill argues that students tend to start college as “dualistic thinkers,”
unable to evaluate perspectives outside their own or to understand other perspectives
as legitimate.” This thought pattern is the result of cognitive gaps that maie it difficult
to link personal troubles to larger public issues or to manage a high degree of abstrac-
tion. After completing the Community Food Security Assessment 6£ Alabama’s Black
Belt, only one student (n = 39) failed to make any connections hétween food and social
structure. The student expressed disdain for “poor” food and(dietary choices, as well as
dependency on the nutritional programs (that is, SNAP)-£eiind most likely to improve
both the economic and health outcomes of the poor. Meréover, the student’s commentary
displayed little understanding of food insecurity, asserting that consumers “don’t need
super healthy food to stay healthy”; therefore, thiey ought to buy what is necessary and
“eat enough to survive.” No other student,gchoed this sentiment, even among those
(n = 10, 26.3 percent) who were predomjnately dualistic in their thinking. Overall, the
large number of multiplistic or systemt&responses (n = 181, 59.5 percent) suggest that
the course participants used a range)of information sources to gain an understanding
of the wickedness of food insecurity.

Acknowledging the varied.dimensions and complexities of food insecurity was seen
most clearly in students’ iritérest in the data collection process generally and in acquir-
ing additional data spe€ifically, as well as their concern for creating meaning from their
data. “Critical sociotegical thinking,” Patti Caravello and her coauthors argue, requires
discipline-specificZeference and database literacy.”! While some preference for simplic-
ity remains (tat is, secondary data aggregated in the “Food Environment Atlas”), 78
percent (n% 30) of students surveyed, none of them rural sociology majors, favored the
data sotices, tools, and analysis introduced during the project. Some learners conveyed
coneern about floundering through the material and uncertainty about the procedures
used,” but they also recognized their own growth in understanding the research process,
including the use of varied information sources. Respondents stated that they learned no
one source could be perfect, necessitating a need “to take a holistic approach to research
and [to] be willing to add external data and sources.” Moreover, previous struggles
“conducting quality research from sound sources” were acknowledged, indicating
that “this project really helped . . . assess and internalize data.” Others claimed that the
material and the techniques learned would be applicable to future courses or work in
their respective fields of study because they learned to find “the best quality data” and
to “think deeper.”
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Interacting with the real world, especially with people in the county itself, had the
greatest appeal in terms of data collection. In fact, almost 65 percent (n = 24) of students
requested supplemental trips to their assigned county or to another county for compari-
son. Speaking for many, a student claimed, “You can’t really understand this project until
you actually go to the county.” It might be argued that on-site observation is simply a
dualistic approach,” but it is certainly not the “path of least resistance.”** Primary data
collection is time-consuming and energy-intensive. As another student stated, “By the
time i [sic] got to the store, i [sic] was in the car for ~2.5 hours and worn out, but I wish
I had done more exploring.” More importantly, the fieldwork provided a tangible way
for students to see beyond their own cultural context,” to look outside themselves,-and
to grasp other than individual explanations for food insecurity.”® This sentiment was
captured by students stating that “the concept of having to drive long distar(ces to get
below standard grocery store quality was eyeopening.” Several others fogitSed on the
root causes of food insecurity by questioning those who profited, such'as organizations
that dominate the supply chains.” Students indicated, for instance, thigir surprise to see
firsthand the “marketing and lobbying practices of mega food conipanies and their ef-
fect on people.” Visiting their counties gave a real-world contéxt'to students’ secondary
data and helped them construct the story of what was hapjpéning.

Several students admitted that they wanted, at lgast initially, data to confirm an
opinion,” but most sought additional insight or refletted on the experience of generat-
ing new knowledge. An example of the latter wag,&/student who learned to “be careful
not to generalize concepts such as poverty anhd

food security and [to] make sure to undepstand
that those concepts are different for epery com-
munity I do research in.” The preferern&for “social ~ the proj ect—the content of

facts” is an important step towakd not only an  ¢-hq 0] lunches, the numbers
appreciation of context but alsd.an understanding
that context is a product gfyixistory and a means

for comparison.” Studerits sought data beyond  of living conditions, and the
the project—the comtent of school lunches, the

of food banks, descriptions

numbers of foodBanks, descriptions of living status of the ) udicial SYStem'

Students sought data beyond

conditions, andthe status of the judicial system.
Moreover, t#ir attention to data was an important part of critical sociological thinking
about cgiinty-level phenomena. These data were necessary to understand the economic,
politital, and other institutions and the social forces, such as race, class, and gender,
that shape the circumstances, choices, and troubles of the community.'” Developing an
awareness of the complex systems and dynamics at play, and the revelation that there is
aneed for outside sources to grasp an understanding of these complex systems, display
the highest order of critical thinking skills. While less than 18 percent (n = 55) of all re-
sponses were classified as systems or contextual thinking, several students reflected on
their shortcomings, noting, in particular, their weaknesses in processing abstract ideas
and wishing to “better connect data and concepts.”
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Conclusion

Numerous pedagogical papers espouse the importance of teaching critical thinking. But,
as Roberts states, this learning ought to “go well beyond content” (emphasis in original)
to include “deep structure objectives.”"! These deeper aims are to facilitate an under-
standing of the importance of rigorous and systemic study, including the use of multiple
variables and a thesis supported with evidence; an appreciation of the complexity of
causality; and insight into the social constructedness of “truth.”!® However, several
questions about the teaching of critical thinking skills have been raised. For example,
there are concerns that these skills are taught outside content-specific areas.'®® Assessment
raises another concern. Beyond appraisal of general skills via experimental design, the
teaching of critical thinking has not been fully evaluated.’® There is little evidenge that
learners truly receive the training they need. One way to guide students is*t¢-embed
active learning and application of knowledge into the structure of a coursé./*

Rather than assign a standard term paper, typically completed §uitside of class
on an individual basis, Food, Agriculture, and Society (RSOC 3190) Was designed in
a semi-flipped forntat to make possible

At each step, students confronted

the integration of*a guided, semester-long,
group researclusroject. The project included

their assumptions about the scaffolded gssignments that provided suc-
information that they used cessive leyels of support and were linked

congeptually to the course readings and

le¢tures.!* Students practiced rigorous
data collection by gathering qualitative (for éxample, history, location, and geographic
features) and quantitative (for example,socioeconomics, agricultural production, food
environment, and health indicators)\information about their assigned county. Partici-
pants practiced data analysis whir they conducted a systematic assessment of their
information to identify key faqtors that cast most light on the county food environment.
Learners grappled with compiexity as they practiced data interpretation and connected
their findings to the coyirse material, such as lectures and assigned readings, and to the

is to facilitat¢’students’ transition away

\& findings of other county groups to

The role of bothdibrarians and faculty ~ explain the possible causes of food

insecurity. At each step, students
confronted their assumptions about

from duadistic and monosolutional the information that they used, the
thinking about complex issues, and to “facts” about who will most likely

help them move instead toward more

evidence and sources.

be food insecure, and the challenges
faced by those who live in Ala-

sophisticated, thoughtful consideration  bama’s Black Belt, especially poor
of wicked problems using outside and minority populations. Leading

students through this complicated
case study provided an opportunity

to expose students to the types of
information sources that can bring broader social structures to light and to use the data
from these sources to highlight issues of equity and justice, which are core values of the
discipline of sociology.'””
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The role of both librarians and faculty is to facilitate students’ transition away from
dualistic and monosolutional thinking about complex issues, and to help them move
instead toward more sophisticated, thoughtful consideration of wicked problems using
outside evidence and sources.!” To gauge the success of this shift, students were asked
to respond to a series of open-ended questions about the project. These reactions were
analyzed using a range of definitions from the LIS and sociology literatures (see Table
2). Nearly 60 percent of responses, overall, were multiplistic or systemic (see Table 3).
These results suggest that many students acquired at least some of the information
literacy and critical thinking skills necessary to assess the data, such as to consider th&
possible influence of data collection practices, to understand the usefulness of theiri-
formation assembled, and to recognize gaps in the data available. Some students even
showed an appreciation for the social constructedness of various data categories and
acknowledged the limits of data in understanding the context and compl@xity of food
insecurity.!® Perhaps more important, at the conclusion of the project, le4zners were more
inquisitive and evidence-minded. They were more willing to work thigugh the inherent
ambiguities of the research process, including the information sotirces that were used,

and more persistent in problem-solving.!?

Faculty-Librarian Collabgiation

This project was possible because of sustained collaboration between research librarians
and research faculty and because of a high ratio of faculty and librarians to students.
The instructor and librarians meet regulasiy to discuss problems, successes, alterna-
tive approaches, and future improvenients, and to
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make project adjustments accordingiy. However, Librari . 1
the sustained contact with studentsithroughout the 1brarians are uniquety
project had the greatest influence’@nd was most vital ~ situated to introduce

to its successful completl(j‘n 'As Brfendan Hovjll'ey students to multiple data
suggests, the role of libraries in their communities

makes them ideal car{didates for bringing data and ~SOUICES, to eXplaln the
stakeholders together to explore critical problems puances of the resources,
that shape societg" Librarians are uniquely situated
to introdugé/students to multiple data sources, to
explain the nuances of the resources, and to high- ought to be considered
light issties that ought to be considered when using  when using them.

thent Thus, the library sessions facilitated students’

and to highlight issues that

own discovery of the dimensions of food security,

as well as their grasp of the underlying dynamics associated with the “wickedness”
of food insecurity. An unintended consequence, not considered in the original course
design, was that students saw, firsthand, librarian-faculty collaboration. This teamwork
provided a model for students’ behavior, as well as a point of reference that illustrated
the value of soliciting multiple viewpoints via brainstorming and discussion, leveraging
multidisciplinary backgrounds, and drawing on collective intelligence.
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Limitations and Recommendations

While a goal of the project was to transition all students into “systems thinkers,” several
intervening and interrelated characteristics limited this transformation. First, methods
need to be considered. The coding may have been overly conservative. A student’s re-
sponse had to fit clearly within a multiplistic or systemic category to be coded as such;
questionable responses were ranked lower. In contrast, administration of formalized
pretests and posttests may aid in tracking and attributing improvements in critical
thinking skills.

Second, the respondents’ background may influence the ranking. Each student
started from a different place: few had any training in the discipline, and none majoied
in rural sociology. Thus, RSOC 3190 is taken strictly as an elective. As most instriietors
recognize, students tend to pay more attention to courses in their major and.io avoid
electives that seem difficult or time-consuming. Results could differ in a tr&ditional set-
ting, especially in cases where the skills can be codified in student leafping objectives
that reach across the major. Another consideration is that some studefits may need more
time and experience to develop and demonstrate critical thinking skills. Thus, a longitu-
dinal assessment would be better positioned to track whetherstudents have learned to
think more abstractly'? and to transfer their newly acquiredinformation literacy skills
to assignments and real-world situations beyond the cgusse.

Lastly, the relatively small course sizes also meatit that the surveyed population
was small. To generalize more broadly beyond thi§’course and this project will require
investigation of similar projects, including theSe at other institutions in similar settings.
In most cases, especially in colleges of liberalarts, faculty tend to have a larger number
of students per class, more sections of-g-course per year, or both, even among some
upper-division curricula. Increasing-the course size will decrease the ability of faculty
to provide extensive written feedbd¢k on each assignment and reduce librarians’ ability
to provide individualized attegifion. Nevertheless, to gain a better understanding of the
role of this project, as well @s-that of similar projects, future studies ought to assess the
development of critical thinking skills in larger, advanced courses over longer periods.
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