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Synopsis The biological sciences are inherently interdisciplinary and important advances in biology cannot be made without
collaboration. Despite the increasing emphasis on interdisciplinarity in higher education, science courses only rarely extend to
content outside of the STEM discipline. Classes are typically taught by one faculty member in one discipline. To demonstrate
relevance while addressing genuine community needs, faculty can use service-learning in their courses. Service-learning is an
experiential learning strategy where students learn course content and additional relevant skills through completing service
with a community partner. Community needs are frequently beyond the scope of a single course or discipline. In order to
better meet community needs, an interdisciplinary collaboration provides a more comprehensive experience that highlights the
application and interconnection of course content. This article presents a generalisable model for successful interdisciplinary
collaborations. While the nature of course scheduling, academic department structure, and faculty workload can be barriers
to collaboration between faculty, they are not insurmountable and accomplishable within this framework. The benefits to the
students and the community far outweigh navigating these challenges. Using an interdisciplinary approach in teaching will not
only enrich course content and expand student learning in multiple areas, but also increase collaboration within the academy
while better meeting community needs.

Introduction
Service-learning, an intentional teaching and learn-
ing strategy that integrates meaningful community ser-
vice with academic instruction and reflection, has been
adopted by colleges and universities to better engage
students in civic life while promoting authentic learn-
ing. Service-learning on college campuses was further
supported by its identification as a “high-impact” edu-
cational practice by the American Association of Col-
leges and Universities (Kuh 2008). This pedagogical ap-
proach requires students to be “active” in their learning
which ultimately increases students’ engagement and
positively impacts their success. Traditionally, colleges
that employ service-learning seek to connect a specific
course with a community partner in which the class en-
gages in meaningful service that addresses a need of the
community partner and becomes the means by which

the course content is covered (Bringle et al. 2004). Stu-
dents ascribe meaning to their service by critically re-
flecting upon their experiences throughout the class. By
doing so, they connect their service to their learning,
deepening their understanding of the course content
(Eyler and Giles 1999). Service-learning is usually of-
fered in the context of a single course because “academic
work traditionally segments knowledge into specific
disciplines. . .” (Culhane et al. 2018). Meanwhile, inter-
disciplinary service-learning courses, in which courses
from different disciplines work together with a common
community partner on a common shared project that
addresses a genuine community need and the content
needs of both classes, are rare.

Higher education is recognising the value of inter-
disciplinary education, with many institutions offering
degrees in Interdisciplinary Studies or Interdisciplinary
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Science, and this is echoed by Nicholas Zeppos, the Vice
Chairman of the Association of American University’s
Board of Directors:

“Universities should also give students time to mix academi-
cally, so they can interact with a variety of disciplines, thinkers,
and makers….[this will lead to] future teachers collaborating
with future policymakers, English majors learning alongside en-
gineers, and musicians studying molecular biology…Graduates
leave more well-rounded, with a diverse set of technical and peo-
ple skills” (Zeppos 2018).

Zeppos’s comment speaks to the advantages of inter-
disciplinary education outside of academia, with stu-
dents gaining valuable transferrable skills that can serve
them well in the workplace. Therefore, creating courses
which foster interdisciplinary thinking among students
provides a great benefit to them. It provides an oppor-
tunity to answer complex problems that span multiple
disciplines where “new knowledge structures are estab-
lished by the integration of different disciplinary per-
spectives, theories, and methods” (Godemann 2006).
Service-learning courses, which rely on diverse per-
spectives to engage with and understand a given prob-
lem, are therefore a natural fit for interdisciplinary
courses. Service-learning aims to deepen students’ un-
derstanding of the content through a real-life experi-
ence. Similarly, interdisciplinary collaboration can re-
sult in students enhancing their understanding of their
own discipline by gaining exposure to the method-
ologies of another discipline. Among the advantages
of utilising an interdisciplinary approach are that stu-
dents learn that knowledge is not compartmentalised,
but rather knowledge is transferable and cumulative
(Garkovich 1982).

Further, it is rare in today’s society to find people
that work solely within their own discipline without
the benefit of engaging with people from other disci-
plines. Indeed, many important scientific discoveries
were made possible because of the integration of ideas
from many disciplines. For example, the discovery of
the three-dimensional structure of DNA was possible
only because of the integration of data obtained through
techniques used in chemistry and biology labs. In or-
der to address today’s complex issues and challenges,
academia needs to appreciate the value of interdisci-
plinary learning and recognise the boundaries of a sin-
gle academic discipline. Marcketti and Karpova (2014)
argue that higher education institutions need to “de-
crease the gap between real-world and academic envi-
ronments” and call for interdisciplinary learning expe-
riences to increase transferable graduate skills and thus
their employability. One of the ways to address this gap
is to utilise interdisciplinary service-learning in college
courses. There are very few examples in the literature re-

porting successful interdisciplinary collaborations be-
tween a STEM discipline and a non-STEM discipline.
Additionally, it is difficult to find good models of inter-
disciplinary service-learning which have emphasis on
service and learning. Furco (1996) explains the impor-
tance of providing a “balance between learning goals
and service outcomes.” This reciprocal approach inten-
tionally benefits the provider as well as the recipient of
the service (Sigmon 1979; Furco 1996). Examples of in-
terdisciplinary service-learning that are in the literature
are typically between two STEM disciplines. Often these
examples either do not include all of the elements of
service-learning or focus on student learning without
taking into account genuine community needs.

The following article describes a creative model for
an interdisciplinary approach to service-learning and
provides a framework for future development and ap-
plication. It illustrates a unique interdisciplinary part-
nership, where a common service-learning project was
undertaken between students in a graphic design course
and students in a genetics course. The uniqueness of this
partnership was twofold; the combination of the classes
and the nature of the service project. Two very distinct
courses, housed in two separate schools within the uni-
versity, were partnered to work on a project that would
not have been able to be completed within the auspices
of one class alone. Students in each of the classes relied
on the education of their own discipline and collabo-
rative interactions in and outside of the classroom in
order to engage in meaningful service. The service ad-
dressed the needs of a community partner while pro-
moting student-centered learning and development of
professional practices unique to each discipline. It is
important to note that while service-learning projects
are vehicles in which course content is delivered, all
of the course content does not need to be addressed
by a single service-learning project. In interdisciplinary
service-learning projects, the amount of course con-
tent addressed by the project can differ for each of the
partnering courses, as described in this article. The de-
tails of this particular project, including possible assess-
ment strategies, and impacts on the community partner
and students, are described. In addition, a generalisable
framework that can be used to develop other interdisci-
plinary service-learning courses is explained.

Developing the model: gaming in science
Interdisciplinary service-learning and projects, espe-
cially ones involving such different academic majors
as biology and graphic design, allow for cross collab-
oration that would not typically happen in an under-
graduate setting, but this approach mimics collabora-
tions that happen more commonly in the workplace.
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Creative interdisciplinary service-learning 3

During the Fall 2016 and 2017 semesters, a 200-level
genetics course collaborated with a 300-level graphic
design course on a project for the Education and Com-
munity Involvement Branch (ECIB) of the National
Human Genome Research Institute (NHGRI). A com-
mon service-learning project was undertaken between
students in these classes with the goal being to cre-
ate interactive games about the novel genome editing
technique, CRISPR, for middle school students. At the
end of each semester, selected games were chosen for
additional review and possible distribution to middle
schools through the ECIB.

The ECIB’s mission is to “develop education and
community engagement programs to enhance the pub-
lic’s understanding of genomics and accompanying eth-
ical, legal, and social issues. . . [and to develop] re-
sources for the public” (Education and Community In-
volvement Branch 2020). By collaborating with ECIB to
create games about a current genomic technique, stu-
dents in both classes were addressing the need of their
community partner. The process by which students cre-
ated the games facilitated student learning of the ob-
jectives of each class. While the genetics students were
not experts in the field of gene editing, by working on
this project, they came away with a solid understanding
of the fundamental components of CRISPR. Similarly,
the design students, while not yet professionals in their
field, utilised the professional graphic design process to
create a game design that communicated the content
correctly for the target audience.

CRISPR, which stands for Clustered Regularly
Interspaced Short Palindromic Repeats, allows re-
searchers to edit a particular sequence within a genome,
and is derived from bacterial immune systems. Bacte-
ria utilise this system to recognise foreign DNA, frag-
ment it, and store the fragments in their genetic mem-
ory (Jansen et al. 2002; Mojica et al. 2005). The ba-
sic CRISPR/Cas9 gene editing system consists of three
components: guide RNA, Cas9, and the donor DNA.
The guide RNA, as the name suggests, recognises the
DNA sequence to be edited and guides the other com-
ponents to the site. Cas9 is an enzyme which functions
like molecular scissors to cut the DNA at a precise lo-
cation, defined by the guide RNA. The donor DNA
provides the template that will replace the sequence of
DNA that is to be edited (Cong et al. 2013; Zhang et al.
2014).

The design of the guide RNA and the exact mecha-
nism of this technique are more complex than described
here, but to achieve the goal of the project, the genetics
and design students needed to convey just the basics of
this technique to their target audience of middle school
students. The middle school science curriculum, as en-
visioned in the Next Generation science Standards, an-

ticipates that by the end of eighth grade, students will
understand that:

“Genes are located in the chromosomes of cells, with each chro-
mosome pair containing two variants of each of many distinct
genes. Each distinct gene chiefly controls the production of a spe-
cific protein, which in turn affects the traits of the individual (e.g.,
human skin color results from the actions of proteins that control
the production of the pigment melanin). Changes (mutations) to
genes can result in changes to proteins, which can affect the struc-
tures and functions of the organism and thereby change traits”
(National Research Council 2012).

The middle school students, depending upon their
grade level, would have a basic understanding of ge-
netics, including the structure of DNA and the process
by which proteins are made. They would not necessar-
ily be able to understand the complexities of CRISPR,
but they would be familiar with DNA and RNA, which
would provide a foundation for understanding the ba-
sics of the CRISPR/Cas9 editing system, which in turn
would be communicated through game play. Therefore,
it was essential for the games to make the complicated
science of CRISPR accessible in multiple ways, through
text, visuals, and game play.

Interdisciplinary approach to the project

The scope of the project required the expertise of stu-
dents from both disciplines working together to achieve
the common goal of creating an interactive, functional,
innovative, and engaging playable game that could lead
to further classroom discussion about the application of
CRISPR and genetic technologies in general. The cre-
ation of a game, even one that conveyed scientific con-
cepts, was well beyond the learning objectives of the ge-
netics course. Similarly, understanding the science con-
tent by itself was outside of the purview of the design
class. Only by combining the two classes, collaborating,
and drawing upon the expertise of students from each
discipline, could the outcome be successfully realised.
Students in the two classes were partnered so that one
biology student was paired with one design student, re-
sulting in 20 pairs of students, and ultimately the cre-
ation of 20 unique games each semester.

The genetics students and design students each ap-
proached the project from different perspectives, rooted
in their disciplines’ own specific research process. Sci-
ence, derived from the Latin word scio, meaning to
know, aims to understand the living world, whether at
the atomic level, molecular level, or ecosystem level. In
order to understand the world around them, scientists
ask questions and design experiments to answer those
questions. In their science courses, students learn that
the key to creating a good, solid experiment is to start
with a valid scientific question, which leads them to de-

D
ow

nloaded from
 https://academ

ic.oup.com
/icb/advance-article/doi/10.1093/icb/icab136/6300449 by SIC

B M
em

ber Access user on 29 August 2021
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velop a hypothesis, a tentative, testable answer to the
question. Through experimentation and analysis of the
data, the hypothesis is either supported or disproven. If
the hypothesis is disproven by the data, the experimen-
tal process is repeated. Design education, on the other
hand, focuses on solving complex human-centered de-
sign problems using design thinking and professional
production practices, including brainstorming strate-
gies, research, testing, and analysis, to create design so-
lutions. Both disciplines rely on iterative cycles of exper-
imentation and analysis to achieve a final product or to
draw final conclusions.

The two groups of students, who would not have
shared a classroom otherwise, worked together to com-
municate the science of CRISPR to middle school stu-
dents in a visual way. Genetics students contributed
valuable insight into the science behind CRISPR and the
understanding of DNA in general, and helped to incor-
porate this content into the game narrative. Design stu-
dents were primarily responsible for the research and
development of game visuals and the aesthetic decisions
designed for the target audience of middle school stu-
dents. In an effort to create a realistic outcome that met
ECIB’s community education need, joint collaboration
was essential. Through the experience, students devel-
oped a deeper understanding of the methodology of
the other discipline in the context of a real-world ex-
perience, and developed professionalism and industry
knowledge through community-engaged problem solv-
ing. Furthermore, the students became teachers in their
own right; the genetics students taught the designers the
basics of CRISPR, while the design students taught the
genetics students the basics of graphic communication.

The process of game design

Each pair of students had to first determine for them-
selves what scientific content they wanted to incor-
porate into their game, taking into consideration the
target audience and the learning objectives of their
game. Some pairs opted to focus on the applications
of CRISPR in animals or plants, while others chose
to focus on the ethical issues of this technique. Visit-
ing speakers came into the classroom to provide spe-
cialised background and rationale in areas of middle
school curriculum, education strategies, and game me-
chanics. This knowledge helped inform game concepts
as they worked to integrated learning objectives and
game play. Each pair then wrote a creative brief out-
lining how their unique design strategy was informed
by and addressed the target audience, science content,
and learning goals of the game. Design students illus-
trated their scientific understanding, aiming to break
down the information to the appropriate level, mak-

ing sure to cross-check with genetics students for accu-
racy and communicability. Their illustrations became
a mutual starting place for game concept exploration,
the ideation of possible narratives, and the function-
ality of their game concepts (Fig. 1). Through critical
and reflective activities, students worked to evolve their
game into a feasible and functioning concept. A variety
of games were generated from ones that included the
whole class to single and multiplayer games (Fig. 2). The
most successful games were ones that considered bud-
get, could be played without technology requirements,
opened classroom discussion, and included an element
of competition while meetings established learning ob-
jectives.

Experimentation and analysis of results are essential
parts of both the scientific method and the design pro-
cess. Through the iterative processes that resulted in the
final game design, students could see, in the context of
a real project, how the scientific and design processes
complemented one another. Students informally tested
their prototyped games with their peers, relatives and
friends, faculty, target audience, and scientists at ECIB
in order to obtain valuable feedback that they used to
improve the game. By the end of the semester, students
had produced high quality prototypes that had been
tested on a variety of audiences. In order to truly fulfill
the mission of a service-learning class, to provide a need
to a community partner, the games would need to be
available to middle school audiences. As of this writing,
some of the games that were produced each semester are
undergoing additional revision, with the goal of making
them available to the target audience next year.

Impact on student learning

A space was provided for students to engage in ex-
perimentation and receive feedback from multiple per-
spectives, which strengthened their overall project. This
type of learning is reflected in the experiential learning
cycle (Kolb 1984). In experiential learning, the four-part
learning cycle consists of (1) concrete experience, or en-
countering a new experience or situation, (2) reflective
observation, (3) abstract conceptualisation, and (4) ac-
tive experimentation. In the model presented in this pa-
per, Kolb’s learning cycle is manifested by (1) collaborat-
ing with a completely different discipline (concrete ex-
perience), (2) reflecting on the joint meetings and col-
laboration in general (reflective observation), (3) visual-
ising the scientific concepts, and testing different game
ideas, examining the playability, narrative, learning ob-
jectives and design for the different game ideas (abstract
conceptualisation), and (4) presenting the games to the
community partner and our university community as a
whole (Fig. 3).
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Creative interdisciplinary service-learning 5

Fig. 1 Illustrations of the scientific concepts incorporated into the games. Design students illustrated the scientific concepts that the
genetics students communicated to them.

D
ow

nloaded from
 https://academ

ic.oup.com
/icb/advance-article/doi/10.1093/icb/icab136/6300449 by SIC

B M
em

ber Access user on 29 August 2021



6 M. A. Marx et al.

This experiential approach provides students with
an opportunity to interact with a community partner,
addressing the needs of that community partner. In
turn, the student acquires real-life experience. The type
of learning that students are acquiring, as evidenced
by the quotes below, is the higher-level learning, the
applicability of one’s work in the classroom to other
situations.

“This was a lot different than other client work that I have done in
other classes. This felt more real – like there was more at stake and
I really had to stretch my brain to understand what I was working
with in order to design any part of it. As a designer that’s pretty
important” – Design student.
“I had a really great time working with them [the design students].
The overall experience was really, really stressful honestly because
a lot of explaining had to be done. This really gave me a better un-
derstanding of how to explain complex material to people outside
my field.” – Genetics student

Interestingly, while the design students reflected on
their real-life experience, the genetics students’ com-
ments tended to reflect their exposure to a completely
different discipline, which for many students was eye
opening. While the nature of a designer’s work is to vi-
sually communicate content from a variety of fields, stu-
dent scientists often tend to view other non-science dis-
ciplines as less rigorous or worthy than their own dis-
cipline. By participating in the design process, the sci-
ence students could witness firsthand the iterative pro-
cess that designers go through, much like the iterative
process of scientific experimentation.

For many of the science students, this was their first
time learning about CRISPR. The challenge of having
to learn a complicated topic and then present the con-
tent to non-science majors well enough so that the con-
tent could be visualised in the game was daunting. Fur-
thermore, students struggled with the best way to com-
municate the complex concepts involved in CRISPR to
an audience with a limited background in DNA and ge-
netics. Many groups addressed this by identifying the
vocabulary and concepts that needed further explana-
tion within the confines of the game itself and creating
a glossary of terms to be used by students playing the
games (Fig. 4).

“My concern is probably I did not explain CRISPR well enough
for [my partner] to understand it. So I think that reflected how
the game looked/played out.” – Genetics student

The nature of the assignments for each class led to
some inequalities between the classes. This project was
a semester long project for the design students, but only
10% of the total grade for the science students. As such,
it was a challenge to get the science students to feel
an equal sense of ownership in the projects. Despite
talking with students over the semester about feeling

a sense joint ownership, this feeling persisted. While
some students recognised the value of a multidisci-
plinary project, they did not view the game that was cre-
ated as theirs, but one their partner created.

“It was difficult working with non-biology majors. I was able to
present my partner with the content and basic information about
CRISPR and I felt that he was able to…make a playable and en-
joyable game out of it. He had great ideas” – Genetics student.

Here too, the science student clearly viewed the game
as the design student’s creation. While the science stu-
dent provided the content, they did not feel that they
had contributed to the design aspect of the game. Like-
wise, the design students often felt that they could not
contribute to the scientific aspects of the game because
they lacked the necessary background knowledge.

In the creation of the games, non-science students
(who are a subset of the general public) became well-
versed in the basics of CRISPR and its applications.
While time did not allow for testing of the games on
middle school students during Fall 2016, some games
from both classes were tested on the target audience in
October 2017.

Impact on the community partner is ongoing.
Service-learning is distinguished from volunteering
based on fulfilling a need of the community partner.
In this case, the need, as defined by our community
partner, was educating the public about genomics, and
was fulfilled in some ways by the creation of the games
themselves.

“We needed creative ways to convey complex scientific topics and
the project gave us more than we could have ever expected. I
found that the students’ perspective was invaluable. This resulted
in a variety of approaches and outcomes…..I can see using this
approach to develop resources for other genomics-related topics
that have been difficult to explain to the public (ex. testing, con-
sent, risk assessment)” – Dr. Carla Easter, chief of ECIB.

The nature of this project is a longer-term invest-
ment than typical service-learning projects, which are
completed within a semester. This project results in a
tested educational game; however, in order to produce
games that are classroom ready, students need to com-
mit to further refined vetting processes both on and off
campus with faculty, our community partners, and ed-
ucational game experts. We continued the partnership
between our classes and the NHGRI in the Fall 2018
and Fall 2019 semesters and refined the process to in-
clude additional interaction throughout the semester
with middle school teachers. The teachers not only in-
formed our students about the middle school science
curriculum, but also helped to facilitate the testing of
the games in their classrooms. At the end of the Fall
2019 semester, the teachers chose several games to test
in their classrooms.
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Creative interdisciplinary service-learning 7

Fig. 2 Examples of student work. Different types of games were generated by the pairs of students from board games, to card games, to
games that involved physically acting out the bonding between base pairs. Furthermore, some pairs created competitive games while
others chose to create collaborative games.

Generalisable model
For successful integration of interdisciplinary service-
learning, the following steps are recommended and
based on the experience of implementing this method.
These five recommendations were developed in order
to aid other faculty in developing successful interdisci-
plinary service-learning courses. Recommendations are
discussed in terms of which are believed to be funda-
mental to the success of the project and which could be
customisable to individual classes.

1. Finding a community partner. To get started,
speaking with someone in your institution’s Service-
Learning or Community Service office to identify po-
tential community partners is a good first step. Once
a community partner is identified and presents their
tangible needs, it can be determined which courses
and student learning objectives may be the best to ad-
dress these needs. Faculty of those courses can begin
to collaborate and determine how to best integrate
service-learning via an interdisciplinary approach.

2. Overlapping class time and shared meeting space.
The partnership between the classes is the key to suc-
cess. While each class will have their own individ-
ual learning objectives, they should share common
service-learning objectives. A time and place to meet
(virtual or face to face), conducive to both classes, in-
structors, and client alike, is essential to promote col-
laboration and communication.

3. Organized partnerships. Pairing and setting the tra-
jectory for inquiry and learning with deadlines to
drive progress helped to keep all students focused on
research, process, and outcomes of their project. We
found that one-on-one partnerships formed between
genetics and design students made assessment easier;
however, this is not an essential element of the model.
Larger group sizes could work just as well, but may
present a challenge in terms of grading and individ-
ualised feedback opportunities.

4. Joint ownership of the project. The project com-
pleted for our community partner was far too large
and complicated for a single student to accomplish
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8 M. A. Marx et al.

Fig. 3 The adaptation of Kolb’s learning cycle to this multidisciplinary service-learning project. The community partner’s need was
addressed by both the design and genetics classes working together towards a common, shared goal. While the pairs of students worked
together to design one game, the design students took the lead on the design and function aspects of the game, while the science students
lead on the content and narrative of the game. The production of a functional, playable, engaging game relied on the interplay between the
design and the content.

during the course of one semester. Students needed
their partnering student in order to bring specialised
knowledge to the project. Joint ownership of a com-
mon project between a pair of students can be cul-
tivated in several ways, but it is essential that all stu-
dents approach the project on as equal footing as pos-
sible in order to help foster this sense of joint own-
ership throughout the game design process. In the
context of an interdisciplinary project, having con-
tent experts address both classes simultaneously is
one way to even the playing field. A shared budget
with which to create the game can also foster a sense
of joint ownership between the students, especially if
the weight of the project is different in each class.

5. Assessment strategies. Various types of assessment
that could be done for an interdisciplinary project are
outlined below, along with examples of assessment
types. These assessment types range from smaller in-
dividual course assignments to common assessments
of the learning process in general. It is recommended
that the community partner also provide feedback to
incorporate into student assessment.
a. Course-specific assignments and rubrics. The

actual assignments differed for each class as they
were dictated by each class’s course objectives. For

the project described here, designing the game
was a full semester project for design students,
whereas game associated assignments were 10%
of the total course grade for genetics students, re-
flecting the alignment of this project with each
class’s course outcomes. While each course should
have some course-specific rubrics, the end prod-
ucts should be assessed with the same rubric.

b. Critical reflections. Ongoing critical reflections
throughout the semester are a key component in
service-learning and help to link the content and
service pieces together. Through these reflections,
students demonstrated their knowledge of con-
tent and their application of content to the process
by documenting the process of specific aspects
of the project, completing a certain avenue of re-
search, or documenting changes based on their
observations or other research findings. Reflec-
tions can be written journal entries, class discus-
sions, or many other formats.

c. Common learning objectives—assessing the ef-
fectiveness of the project in overall student
learning. The nature of this project allows for as-
sessment of student knowledge at a variety of dif-
ferent levels. For example, pre- and post-tests re-
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Creative interdisciplinary service-learning 9

Fig. 4 Examples of instructional aids created by students. Some of the games relied heavily on the use of metaphors to communicate the
science behind CRISPR. To ensure that teachers were communicating the metaphors correctly, some students included a teacher’s guide to
the game that included questions the teachers could use to generate classroom discussion.

garding aspects of CRISPR can be used to assess
the learning gains in science content among mid-
dle schoolers, genetics students, and design stu-
dents. Knowledge of the scientific and design re-
search processes as well as service-learning out-
comes could be assessed with the Student As-
sessment of Learning Gains (SALG) instrument
(Seymour et al. 2000). While these types of over-
arching assessments may not be necessary for the
courses, they provide data on the effectiveness of
the courses as a whole and are instrumental in
guiding faculty in further refining their courses.

Extending the model
This collaborative model can be applied in many dif-
ferent contexts. Many faculty may face institutional or
administrative hurdles when attempting an interdisci-
plinary approach. Barriers to proposing or developing
new courses or splitting teaching load for “team teach-
ing” can quickly put a stop to collaboration; however,
this model circumvents those challenges. This model
requires matching existing courses with relevant com-
munity partners to address their needs. Since there is
a partnership between the two classes, each instruc-
tor has their own responsibility for delivering con-

tent and assessing their own class. Additionally, this
pedagogical approach allows instructors to creatively
meet existing course outcomes without proposing new
courses.

There are myriad combinations of courses which this
model could be applied to. A few additional examples
for your consideration that have been experimented
with by the authors and other collaborators are as fol-
lows:
� Designing for a Target Market and Conservation Bi-

ology: The authors experimented with applying the
model to new courses during Fall 2020. Although
there were many challenges due to the COVID-19
pandemic, the biology students were able to complete
on-site outdoor work, as well as collaborate with the
design students on projects communicating conser-
vation. All students presented their projects to the na-
ture center and community via a webinar. The joint
ownership over the project and presentation stressed
the required collaboration. Unfortunately, one aspect
of the model that was not able to be employed was
the overlapping class time and space. This made the
timing of collaboration much more difficult for some
students. The overlapping time would also have al-
lowed for presentations by outside experts to enhance
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the learning experience, as described in the gaming
model. Incorporating these two components would
have greatly improved the projects, as well as the stu-
dent experience.

� Literature (Ecohorror) and Conservation Biology: In
this example, students in each class completed ser-
vice projects at the same site based on the commu-
nity partner’s needs, but mainly worked indepen-
dently due to the SARS-CoV2 pandemic and in-
teraction between the two classes was mainly on-
line. Several assigned readings were shared between
the two courses and students communicated with
each other through reflection essays and responses.
The specific combination of Ecohorror and Conser-
vation Biology allowed for the further exploration
of topics related to environmental racism and en-
vironmental justice, eco-anxiety, and what organ-
isms/landscapes are “worthy” of conservation efforts.
Using the proposed model for this course collab-
oration could increase the impact for the commu-
nity partner and deepen student relationships be-
tween the courses as they reflect on their shared
experiences.

� History and Biodiversity: Students collaborated to
collect data for a report about a local historical site
to document the cultural history and natural his-
tory (Johnston 2017). The history students focused
on the cultural history and the Biodiversity stu-
dents participated in a BioBlitz citizen science project
with community members helping to identify or-
ganisms. Discussion and reflections in the Biodiver-
sity course allowed for the exploration of some diffi-
cult topics related to the historical legacy of racism
that would not have been otherwise covered. Us-
ing the proposed model for this collaboration could
deepen the student engagement and ownership of the
research project while allowing greater exploration
of the historical context and natural history of the
area.

� Journalism and Evolution: Students could collaborate
on creating content for a wide range of audiences
based on the needs of a relevant community part-
ner. The community partner could range from a lo-
cal non-profit newspaper or non-profit online news
site to a school district looking to develop content
or curriculum. Using this model would deepen the
evolution students’ understanding of important con-
cepts by requiring a deep knowledge of the material
in order to teach the journalism students and collab-
orate on the written end product. Journalism students
could help to teach the evolution students about com-
municating about science at an appropriate level for
the audience. This is similar to the genetics students
teaching the difficult topic of CRISPR to the design

students and the design students working to translate
it into a product.

Conclusion
This article attempts to illustrate that interdisciplinary
service-learning between a STEM and non-STEM dis-
cipline provides a great benefit to students and the com-
munity. It not only offers an opportunity to address
complex problems that span multiple disciplines, but
allows students to employ different disciplinary per-
spectives (Godemann 2006). By utilising an interdisci-
plinary approach, students will be challenged to reach
outside of their comfort zones. Each student can be-
come personally invested in the project through a differ-
ent lens, but they come together under a common goal
outlined by the community partner. The unique mul-
tidisciplinary nature of these projects allow students to
“mix academically” (Zeppos 2018) with students from
other disciplines. This deepens students’ understanding
of their own discipline content through “real-life” ex-
periences while enhancing their understanding of the
methodologies of another discipline. The collaborative,
interdisciplinary elements of joint projects add layers of
communication and mutual learning that help to pre-
pare students for the demands of their future profes-
sional work lives. Most importantly, this approach re-
inforces that generating knowledge does not take place
in silos, but rather knowledge is transferable and cumu-
lative (Garkovich 1982). In conclusion, using interdis-
ciplinary service-learning enriches course content and
expands student learning in multiple areas while in-
creasing collaboration within the academy and better
meeting community needs.
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