
Integrating the Liberal Arts and Chemistry: A Series of General
Chemistry Assignments To Develop Science Literacy
Diane M. Miller* and Demetra A. Chengelis Czegan

Division of Natural and Health Sciences, Seton Hill University, 1 Seton Hill Drive, Greensburg, Pennsylvania 15601, United States

*S Supporting Information

ABSTRACT: This paper describes assignments that have been implemented in a General
Chemistry I course to promote science literacy. This course was chosen in particular
because it reaches a broad audience, which includes nonscience majors. The assignment
series begins with several discussions and tasks to develop information literacy, in which
students find and critique sources of information and evaluate a journal article. It then
culminates in an assignment that asks students to critically review a variety of information
on a current issue and compose a written supported argument. This set of assignments
gives our course a broader, liberal arts context, and according to student feedback, it has
been successful in fostering science literacy. Adaptation for use in upper-level courses is
also discussed.
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Consumer Chemistry, Enrichment/Review Materials, Nonmajor Courses, Professional Development

While the principal goal of a General Chemistry course is
the teaching of chemistry content, learning goals for

students often extend beyond that. Numerous articles have
been written addressing the teaching of higher-order skills, such
as critical thinking1−5 and information literacy;6−8 however, the
majority of these activities focus on the practice of higher-order
skills within the boundaries of chemistry. A question still
remains: are we training students to be informed citizens? In an
article by A. Truman Schwartz, winner of the 2007 George C.
Pimentel Award, we are called to the task of advancing science
literacy.9 This is not a new request; others have argued the case
for its importance,10−12 and the science−technology−society
(STS) movement in education, which started in the 1980s, has
been a proponent for the understanding of science within the
context of its societal impact.
Science literacy can be viewed as the ability to critically

evaluate scientific studies and apply this information to personal
decisions. One only needs to look to news headlines to see that
scientists are asked to weigh in on many issues, such as the
safety of consumer chemicals, environmental concerns, and diet
or medical advice. Moreover, it is important that we develop
students who can be part of an informed public able to
understand and act upon scientific findings.
Science majors are given numerous opportunities over the

course of their studies to practice and develop the ability to
analyze and discuss data. Yet it is also crucial that we give
nonscience majors opportunities to interpret data and to
formulate and evaluate arguments based on scientific data. In
addition, a liberal arts context is beneficial for science; scientists
are called to think beyond the laboratory and demonstrate an
ability to communicate effectively with others, including broad

audiences. Thus, providing students the opportunity to address
a real-world issue brings relevance and meaning to the
chemistry they are learning in the classroom.
A common approach to addressing the issue of science

literacy in courses for nonscience majors is to use real-world
issues to provide context for scientific principles. Popular
textbooks, such as Chemistry in Context,13 lead with
applications, providing chemistry concepts as needed to make
sense of the topic at hand.14 Interdisciplinary approaches
focused on a particular subject have also been used; Hemraj-
Benny and Beckford developed an inquiry-based approach that
used art-related topics,15 and Hill et al. used archeology as a
framework for teaching chemistry, involving students in the
chemical analysis of artifacts.16 There are also a few examples of
using activities focused on real-world issues to develop science
literacy in general chemistry courses: Oliver-Hoyo and Pinto
shared an activity on vehicle fuel consumption and CO2

emissions,17 Geyer related the use of fictitious case studies on
unresolved scientific issues,18 and Gomez et al. led students in
an exercise in which they analyzed real-world data connected to
an environmental problem.19

In an effort to develop first-year students’ science literacy, we
have incorporated a series of assignments into our General
Chemistry I course that culminates with asking students to
consider information on a current, controversial topic from a
variety of resources and construct a rational and supported
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argument. By focusing on this particular course, we are able to
reach a broad audience: chemistry, biochemistry, biology,
engineering, exercise science, and forensic science majors, as
well as nonscience majors who take the course as part of the
liberal arts curriculum. Additionally, by including these
assignments in a course students often take during their first
semester of college, we reach those students who change to a
major outside of science.

■ DESCRIPTION OF ASSIGNMENTS

The First Step: Introducing Information Literacy

Most of the students in our General Chemistry I course are
first-year undergraduates. With this in mind, significant
scaffolding is required in order for students to be successful
with the final assignment, a decision on a real-world scenario.
Consequently, the series of assignments begins with an
introduction to information literacy in general. Several exercises
are completed over the course of two lecture periods to foster
students’ skills in this area. To provide practice in dealing with a
controversial topic, these initial assignments focus on the use of
aspartame as an artificial sweetener.20 In addition, aspartame
works well for our curriculum because the corresponding
laboratory course includes a determination of aspartame in an
artificial sweetener.21

During the first lecture period, the instructor begins class
with a brainstorming session on how to look for information
about aspartame. This leads to a discussion of how to best use
Internet resources, such as webpages and news, and guidance
on how to search the college library’s databases. Students are
instructed on what to look for in assessing the reliability of a
source, tips for spotting poor science, and an overview of the
peer review process. The handouts used to guide this discussion
have been provided as references.22,23 Students are then given
an activity to complete outside of class to practice and reinforce
these concepts; the exercise, which has been included in the
Supporting Information, has students evaluate unreliable,
reliable, and ambiguous webpages and document the reasoning
behind their decisions. Instructor feedback on this assignment
can help identify any students who need further practice.
Prior to the second lecture period, students are individually

assigned one of two journal articles to review; a copy of the
assignment is included in the Supporting Information. Both of
the articles24,25 were chosen based on length, clarity, and
obvious weaknesses. The students also must find the impact
factor of the journal, which provides a means for introducing
the concept that not all journals carry equal weight. The lecture
period begins with students sharing their findings in small
groups. Each section of the General Chemistry I course
typically has an enrollment of 24 to 36 students, so instructors
are able to monitor group conversations and assess students’
level of understanding. In a larger course, it might work well to
survey groups with polling software. After giving the groups
time to discuss, the instructor asks groups to report out and
facilitates a class discussion to ensure that students are aware of
the main points, as well as the limitations and strengths, of each
article.
Students Weigh in on a Real-World Scenario

After completing the preparatory assignments, students are
given one of the real-world scenarios outlined in Table 1. The
scenario includes a dilemma, guidelines for the student’s
response, and resources that address the arguments on both
sides of the issue (students are not allowed to use outside

resources for this assignment). The two scenarios, along with
the guidelines, are given in the Supporting Information.
Students are individually asked to review and evaluate the
resources, come to a decision, and create a written argument
that fully supports the decision. This assignment is similar to a
Council for Aid to Education (CAE) performance task, in
which students are asked to compose a decision based upon the
review of various resources.26

An overview of the provided resources is given in Table 1.
The documents span a variety of types and are meant to mimic
what a student’s search might turn up on the issue. All of the
resources are posted in PDF format on the course learning
management system for students. For some resources, minor
modifications have been made by the instructor; for example, a
few lines were removed from a news article to avoid giving away
conclusions that students are expected to reach on their own.
It might be noted that only abstracts, rather than full journal

articles, are provided for the bisphenol A (BPA) scenario; two
journal articles of a simpler nature are provided for the
antiperspirant deodorant scenario. Our students are predom-
inantly first-year undergraduates, and their prior experience in
reading primary literature has been very limited. The second
preparatory assignment is intended to develop this emerging
skill, but we do not expect enough competency to warrant the
inclusion of complex and/or numerous journal articles in the
real-world scenario, although this would be encouraged for an
upper-level course with students who have more experience
reading primary literature.

■ ASSESSMENT AND STUDENT PERFORMANCE
Because the assignment uses a closed pool of resources, the
grading is simplified for the real-world scenario. In the past, we
had tried other assignments that allowed each student to
choose a real-world topic; this required extra effort on the part
of the instructor in order to evaluate student products. In
addition, the closed pool of resources starts students off on
equal ground because they are all completing the same task.
In assessing student products, we are primarily looking for a

sound and supported argument to be made; a rubric has been
provided in the Supporting Information. The best student work
identifies the salient features of each resource, successfully
evaluates the quality of information presented in each resource,
and clearly states a position and supports it, while addressing
concerns from both sides of the topic. Quite a few students
have been successful in meeting all of these criteria. Students
who were not as successful typically fell short for one or more
of the following reasons: notable weaknesses were missed in
some of the resources; personal biases dominated the
argument; or many reasons were given in support of the
student’s position, but possible counterarguments were not
addressed. It is encouraging that a large majority of the students
are able to move beyond personal opinion and see past the
“scare tactics” presented in some of the web resources. One
aspect of this assignment that is particularly appealing is that
there is not a correct answer. In each of the scenarios, one side
of the argument is stronger, but students have successfully
crafted arguments on both sides of the issues.
While the real-world scenario has typically been assigned to

students to complete individually, it was piloted as a group
assignment in the Fall 2014 semester in two sections of the
course. The group work was initiated in response to many
student products over the previous years that were of good, but
not great quality. It appeared that individual students were
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grasping many, but not all, of the key concepts on their own;
so, it was hypothesized that collaboration would result in
stronger arguments. To implement this, students were assigned
to groups of three on the antiperspirant deodorant scenario.
The assignment of groups was predominantly driven by
overlaps in student schedules, as it was deemed important
that students be able to physically meet to work on the
assignment; schedules were matched up using CATME, an
online program for team management.55 This trial went well;
the quality of student products improved compared to those
seen in prior years. For student populations who need
additional scaffolding, the use of groups is a promising
adaptation.

■ STUDENT FEEDBACK
Student course evaluation data on questions related to the
assignment series has been encouraging. The two questions
asked are as follows: I learned to analyze a scientif ic article at a
level specif ied by the instructor and to assume a position on its
content in writing, and I can express in oral or written form a
position on a political, economic, social, philosophical or ethical
issue involving science. The distribution of student responses is
shown in Figure 1. The majority of students selected “strongly

agree” or “agree” as responses (totaling 83% and 75% for the
two respective questions). These responses are self-reported,
but they are in agreement with our assessment of students’
work.56

■ EXTENDING BEYOND THE INTRODUCTORY
COURSE

In General Chemistry II, we include a follow-up assignment in
which students are asked to read and draft a summary and a
one-page critique of a more challenging journal article on
aspartame.57,58 This gives the students additional practice on
summarizing and evaluating the validity of a scientific resource.
To allow further learning opportunities, an open class
discussion is held after the assigned critique.
The real-world scenario assignment is highly adaptable and

can be modified to fit other student populations as well. There

are numerous topics that could be chosen to build a scenario
around, and more or less scaffolding can be used, depending on
the experience level of the students. At our own institution, two
topics have been used in our Biochemistry course: the benefits
versus risks of genetically modified organism (GMO) crops,
and the controversy surrounding the use of Avastin as a
chemotherapy drug for breast cancer.

■ CONCLUSIONS
The assignments described in this article have been a useful way
to develop science literacy in our students. While this series of
assignments requires dedicated class time, we feel that it
addresses an important gap in science curricula. Science literacy
is crucial for the general public, and more needs to be done to
promote it. We would argue that this is one of the most
essential skills we can impart to the nonscience majors in our
courses. For those teaching at a liberal arts college or university,
this series of assignments can be used to incorporate liberal arts
learning objectives into the science curriculum, such as critical
thinking and the ability to draft a persuasive argument. In
addition, including an assignment of this nature adds relevance
to the course; students appreciate and are motivated by real-
world problems.
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