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ABSTRACT

In this reflective case study, an interdisciplinary collaboration among undergraduate students in a computing science
course with a team of graduate and faculty researchers at the same Canadian university will be described. The paper
will then outline the considerable benefits that resulted from this community service-learning approach. The paper
will also delineate recommendations for others wishing to utilize a similar model in future so as to maximize the
effectiveness of such partnerships.

Introduction

Over the last two decades, there has been increasing emphasis on fostering interdisciplinary research collaboration
(Stokols, Harvey, Gress, Fuqua, & Phillips, 2005). This is certainly the case in the context of research projects that
aim to address ‘wicked’ societal problems (Beers, Boshuizen, Kirschener, & Gijsellaers, 2006; Bruusgaard, Pinto,
Swindle, & Yoshino, 2010; Choi & Pak, 2006; Fischer & Otswald, 2005; Nissani, 1997). The belief is that "large and
complex design projects cannot be accomplished by any single person and they often cut across different disciplines,
requiring expertise in a whole range of areas" (Fischer & Otswald, 2005, p. 3).

An example of such a wicked problem is how to care for and support Canada’s aging population. Currently,
family/friend carers provide a significant percentage of the care for older adults. It is estimated that approximately
46% of Canadians have provided care to a family member or friend with disabilities, aging needs, and health condi-
tions (Sinha, 2013). Carers often experience a variety of health, social, economic, and employment consequences as
a result of providing care (Keating, Fast, Lero, Lucas, & Eales, 2014; Keating & Eales, 2017; Turcotte, 2013). Assis-
tive technologies! have the potential to considerably reduce some of these costs.

AGE-WELL NCE Inc. is a pan-Canadian network that uses interdisciplinary and transdisciplinary ap-
proaches “to drive innovation and create technologies and services that benefit older adults and caregivers" (AGE-
WELL, n.d., para. 2). To achieve this goal, AGE-WELL brings together people from different academic disciplines
and stakeholders from private, public, and non-governmental sectors. A team within the AGE-WELL network is look-
ing to document the deficiencies of currently available assistive technologies and identify the existing technological
gaps which, if filled, would better support carers. To meet these challenges, the team is comprised of members with a
variety of disciplinary experience including in design, gerontology, human ecology, rehabilitation medicine, and

! An assistive technology can be either a product or service. Examples of assistive technology products include a
swivel device for a car seat and a social media app that allows carers to communicate with each other. An example
of an assistive technology service is a security monitoring system that responds to an older adult's signal for assis-
tance and alerts his or her carer.
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economics. Further, the team includes members with different levels of academic achievement ranging from under-
graduates to professors.

To discover the assistive technology deficiencies and technological gaps, the team sought to start by gathering
information about the technological needs of carers, the assistive technologies currently available to them, and the
details (e.g., price), design (e.g., weight), and carers’ assessment of these technologies (e.g., ease of use). The team
determined that a mobile app would be a useful way to amass this information. The team also determined that it needed
the app to populate a database from the input with the goal of making the data available to product designers, produc-
ers, researchers, and others seeking information to inspire new assistive technologies that respond to carers’ unmet
needs or improve existing assistive technologies.

To design and develop the app, the team invited six senior undergraduate computing science students taking
a “Software Process and Product Management” course under a Professor of Computing Science (also funded by AGE-
WELL) at the same institution to join the team as collaborators. The students had disciplinary knowledge and technical
skills the original team lacked. The collaboration was mutually beneficial - it resulted in the creation of a functional
app free of financial cost and contributed to the professional development of the students involved. This paper is a
reflective case study of the project and the value of utilizing a community service-learning (CSL) approach to inter-
disciplinary collaboration.

Review of Related Literature
Interdisciplinary Collaboration

According to Snow, Salmon, and Young (2010), “universities are typically structured in discipline-separate silos” (p.
160) which encourages discipline-specific research. Many scholarly articles posit that, while there is a place in the
academy for disciplinary research (Nissani, 1997), many benefits result from projects that bring individuals from a
variety of disciplines to work together using a cross-disciplinary approach. There are three major models of disciplines
working together to address a common problem. Multidisciplinary research is when “researchers work in parallel or
sequentially from [a] disciplinary-specific base” (Rosenfield, 1992, p. 1351). Interdisciplinary research is when “re-
searchers work jointly but still from [a] disciplinary-specific basis” (Rosenfield, 1992, p. 1351). Transdisciplinary
research is when “researchers work jointly using shared conceptual frameworks drawing together disciplinary-specific
theories, concepts, and approaches” (Rosenfield, 1992, p. 1351). The project reported in this paper adopted an inter-
disciplinary approach. The literature suggests that interdisciplinary teams are effective when they seek to address
complex real-world problems (Beers et al., 2006; Choi & Pak, 2006; Fischer & Otswald, 2005; Massey, Alpass, Flett,
Lewis, Morriss, & Sligo, 2006), incorporate different perspectives (Choi & Pak, 2006), benefit from the social nature
of research (Wasser & Bresler, 1996), enhance their creative and innovative capacity (Cummings & Kiesler, 2005;
Levine & Moreland, 2004; Nissani, 1997), and enrich the training of students (Bruusgaard et al., 2010).

For interdisciplinary teams to be most effective, they should strive to avoid the pitfalls of interdisciplinary
collaboration: distance between team members (Stokols et al., 2005); communication issues arising from unclear ob-
jectives and processes (Beers et al., 2006; Fischer & Otswald, 2005); ethical issues and complexities stemming from
authorship decisions (Fine & Kurdek, 1993); and failure to allow all members to maintain their autonomy and con-
tribute meaningfully (Bruusgaard et al., 2010; Kennedy, 1995).

Further, teams should strive to incorporate effective practices. The literature suggests that interdisciplinary
projects are more successful when they incorporate regular face-to-face interactions (Stokols et al., 2005), develop a
shared understanding of the problems they are attempting to address and their method of tackling problems (Fischer
& Otswald, 2005), and utilize strategies to achieve effective team dynamics, such as establishing trusting, non-hierar-
chical, and open environments (Bruusgaard et al., 2010).

Community Service-Learning
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In addition, the project incorporated elements of CSL programs. Although there is no standard definition of CSL easily
identified in the literature (Cameron, 2010), there are a number of common elements described in practice materials.
Typically, CSL programs involve a “collaboration between academic institutions and community organizations”
(Cameron, 2010, p. 6) and is usually a “course-based, credit-bearing educational experience” (Gemmel & Clayton,
2009, p. 10) wherein a post-secondary student is placed in a community organization. The process, experience, learn-
ing, and outcomes of the collaboration are usually critically reflected upon by students (CASL, n.d.; Gemmel & Clay-
ton, 2009).

The literature also elaborates upon a number of benefits that often result from CSL programs for participating
students, community organizations, and post-secondary institutions. For example, students are reported to benefit from
experiential learning, critical self-reflection, the development of transferable skills, the opportunity to put theory into
practice, and the opportunity to use their post-secondary knowledge to benefit communities (Gemmel & Clayton,
2009). Thus, the students involved in CSL programs benefit from the “integration of learning with service” (Gemmel
& Clayton, 2009, p. 9). Community organizations benefit as students provide services free of financial cost (Tryon &
Stoecker, 2008), complete necessary projects (Tryon & Stoecker, 2008), and contribute new ideas and disciplinary
expertise (Gemmel & Clayton, 2009). Finally, post-secondary institutions and instructors benefit because CSL pro-
grams can be utilized by any discipline (Gemmel & Clayton, 2009), build “intentional learning activities” for students
(CASL, n.d, para. 1), “fulfill academic learning goals” (Gemmel & Clayton, 2009, p. 10), and develop partnerships.

While CSL programs are beneficial for stakeholders, they also have drawbacks. First, the outputs produced
by students might not address the organization’s needs (Gemmel & Clayton, 2009, p. 20). Second, relationship-build-
ing takes time, so when students are placed in an organization for a short period, it can be difficult to form meaningful
relationships (Tryon & Stoecker, 2008). Third, it can be challenging for organizations to manage and evaluate student
work (Tryon & Stoecker, 2008). Fourth, students may not have the cultural competency (Tryon & Stoecker, 2008)
necessary to work within a particular organization. If this is the case, students may require a significant amount of
training.

Considering the drawbacks, the literature illuminates ways to maximize CSL programs. Tryon and Stoecker
(2008) caution that “it is imperative that there be clear and realistic shared goals, strong relationships with faculty,
carefully focused and simple projects requiring little training, and committed students” (p. 52) as well as strong com-
munication between faculty, students, and community partners to generate success (Tryon & Stoecker, 2008). To
enhance communication, the values and work habits of the students and the organization must be compatible or aligned
(Tryon & Stoecker, 2008). Finally, students should be given the opportunity to reflect on what they learned (Gemmel
& Clayton, 2009).

The App Development Project

Initiation of the Collaboration

The team had twelve members — three professors, one research manager, one doctoral student, an undergraduate stu-
dent, and six computing science students. As it was difficult to find time for all members of the team to meet on a
weekly basis, the team created two working groups. The content working group (“CWG”) (members with non-com-
puting science backgrounds) was in charge of creating the app content, communicating content needs, beta-testing the
prototype, and providing feedback on the app. The software working group (“SWG”) (members with computing sci-
ence backgrounds) was in charge of building the software infrastructure, raising questions, surfacing challenges, and
finding solutions.

To establish effective practices and to avoid pitfalls common to interdisciplinary collaboration and CSL, an
undergraduate student was chosen as the liaison between the groups. The liaison was selected to enhance interpersonal
dynamics and communication, promote clarity, facilitate face-to-face interaction, promote a non-hierarchical environ-
ment, and support and enhance interdisciplinary communication. The liaison role included gathering the project's

ISSN: 2167-1907 www.JOFSR.org 3



Volume 9 Issue 1 (2020)
Research Article

@ Journal of Student Research
specifications and technical requirements, communicating the specifications and requirements, and being available
when either group had questions and suggestions.

Collaboration Details

In preparation for the collaboration, the liaison collated the information that the SWG would need including details
about the project's background, objectives, target users, stakeholders, usability, functional requirements according to
the user types, and quality requirements (e.g., privacy). Once gathered, the information was compiled into a specifi-
cations document which served as a frame of reference.

The collaboration kicked off at the beginning of an academic semester. The liaison led the first meeting with
both working groups present and introduced the project specifications document. In this meeting, being cognizant of
the possibility that there might be differences in disciplinary language to overcome, the liaison strove to avoid jargon
and avoid making assumptions. All team members quickly realized that communication would be challenging. This
challenge was a growth opportunity for the computing science students in particular as application developers often
need skills to overcome communication challenges with clients and partners who neither possess the same technical
expertise nor speak the same technical language as the software developers. In response to this challenge, the SWG
was encouraged to ask questions to ensure clarity. To further enhance clarity and to build understanding, the liaison
met weekly with each group and limited online communication to short, clear questions and answers. Major project
changes were only discussed in-person. During weekly group meetings, the liaison took notes and documented each
task, the member responsible for the task, and the deadline for completion of the task. The liaison then relayed the
information from one group to the other. This process allowed each working group to perform their assigned tasks
while allowing for detailed communication amongst team members.

Over the course of the semester, the project morphed in ways not originally anticipated. By the time the
project was completed, the SWG had used their technical knowledge and training to develop an app prototype that
provided greater functionality than envisaged. During development, the SWG raised questions the CWG had not con-
sidered. Thus, the SWG’s suggestions improved the end product. At the conclusion of the semester, after beta-testing
and refinement, a successful product was developed, a user manual was created, and the students presented detailed
information about the collaboration to their professor and peers. At the end of the collaboration, the students reflected
on their learning by completing a short questionnaire.

Results

From the CWG’s perspective, three major benefits flowed from the collaboration. First, the CWG was able to benefit
from the expertise of the computing science students; the students not only created a well-functioning app, but they
also improved the anticipated product. Second, the app and database were developed and provided free of financial
cost. If the CWG had paid a software developer to complete the work, it would have significantly impacted the pro-
ject’s budget. Third, the collaboration enriched the training of the undergraduate student member who liaised between
the groups. This student learned how to be a better information technology client — learning about the value of user
stories, specifications, and technical requirement gathering. Additionally, the experience sharpened the student’s un-
derstanding of the challenge of collaborating across disciplines, including the time involved and the critical need for
ongoing, in-person, and open communication. The experience also improved the liaison’s understanding of the chal-
lenge of providing sufficient initial project details in an interdisciplinary setting wherein all the questions that collab-
orators from other disciplines can conceive of are not known, anticipated, or understood. Thus, the interdisciplinary
approach resulted in the CWG gaining expertise at the best cost to achieve the desired outcome while providing a
valuable learning opportunity for their undergraduate student.

The project was of value to the SWG. The value of the collaboration to the SWG was ascertained using a
survey. The survey focused on the students' evaluation of the effectiveness of the collaboration and its impact on their
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learning and development. A few themes emerged from their responses. First, the students relished the opportunity to
tackle a real problem. In their responses, the students indicated that their school projects are often theoretical and does
not often end up being used. As one student explained, "Many [computing science] projects are not real world, so
getting to create a project that will be used was very valuable. Working with the... [CWG] and creating the tools they
envisioned was a useful learning experience". Second, the students appreciated the opportunity to gain experience
communicating with others from different disciplinary backgrounds. One student indicated that "the aspects of the
project [that were] most beneficial to me [were] having an actual client and engaging in discussions and meetings with
them". Third, the students communicated that the project provided the ability to advance their technical software
development skills and work cohesively as a team. One student stated, "I did grow my knowledge of android app
development, but I really felt this project was a fun collaboration to work on that went surprisingly well". Another
student expressed that he "learned that...teamwork is really [important]...it gave me some skill [in] communicating
with clients". From an educational standpoint, the collaboration provided the opportunity to advance career-related
skills and tackle a real project and communication challenges. Third, the academic institution benefited by providing
students with an experiential learning opportunity that actioned course learning objectives. In the course, the students
attended lectures about app development which they put into action. The opportunity was enhanced by requiring
students to overcome communication challenges, collaborate with others, and engage in problem-solving in a manner
expected in the workforce.

While the project was beneficial, the team experienced challenges. First, there was not enough face-to-face
communication. The insufficient direct contact was a result of time constraints and scheduling difficulties. While the
lack of in-person time was explainable, it limited the creation of meaningful relationships between the working groups
(Tryon & Stoecker, 2008). Second, the project needed to be completed within a semester and built on the parameters
outlined in the software course. As a result, the app had to be for android devices only. Overall, the challenges paled
in comparison to the benefits.

Discussion

The project incorporated a number of the typical elements of interdisciplinary collaboration. The collaboration was
interdisciplinary by integrating the perspectives of individuals from many disciplines (Choi & Pak, 2006; Rosenfield,
1992) including human ecology, gerontology, material culture, design, education, and computing science. By working
together, the team addressed a real-world problem (Choi & Pak, 2006; Fischer & Otswald, 2005) and team members
benefited from the perspectives of others from different disciplines to create an app that drew on their combined
knowledge and skills.

The collaboration also involved some of the components typical of CSL programs. For instance, the project
involved a partnership between the original research team and a professor whose students benefited from a hands-on
learning opportunity where they put theory into practice (Gemmel & Clayton, 2009). Working this way enabled the
original team to utilize the expertise of the computing science students and enabled the computing science students to
offer new ideas which influenced the project’s end result — ideas that built on the knowledge and skills acquired by
students in their academic studies. As well, the collaboration resulted in the students earning post-secondary course
credit while creating a useable app.

The collaboration model used also differed from CSL programs in a few ways. First, the undergraduate stu-
dent who was part of the original team served as the liaison between the CWG and SWG, whereas a professor usually
coordinates the collaboration in a CSL program. Second, the collaboration model did not incorporate as much inten-
tional critical reflection (Gemmel & Clayton, 2009) as is often included in CSL programs. Third, the collaboration
between the CWG and the SWG was a within-institution collaboration. This is a deviation from CSL as, according to
Cameron (2010), CSL involves “collaboration between academic institutions and community organizations” (p. 6).
However, this deviation from the typical CSL program model strengthened the project by fostering interdisciplinary
and interdepartmental collaboration.
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Applicability of the Collaboration Model

The within-institution, interdisciplinary, CSL-like model used by the full team is a model other teams should consider
replicating. The model is an avenue for students, faculty, and staff to learn from each other and contribute to each
other’s success. For students, in addition to other advantages, the model allows them to interact with professors, stu-
dents, and staff from different faculties and departments. In doing so, the students are exposed to the language, theo-
ries, and knowledge of other disciplines. To overcome disciplinary language barriers, the students cultivate their com-
munication skills. As a result, they are doing even more than putting their academic knowledge into practice. For
professors, the model enriches the learning environment and academic objectives. Further, the students’ ability to use
their knowledge to achieve team objectives demonstrates the success of the university’s teaching, learning, and inno-
vation goals.

Future Use of the Collaboration Model

This reflective case study demonstrates that while the model was highly successful, a few changes would maximize
its benefits. First, while the app development collaboration commenced with a discussion of the project specifications
document, any future collaboration should commence prior to the project specifications being developed. This earlier
kick off is expected to result in more fulsome project specifications based on the full team’s exploration of the project’s
intended parameters and outcomes. Second, in the initial drafting of the project goals, there were no documented goals
concerning student-related outcomes. In future, training and growth for all students involved in the collaboration
should be a recognized and documented outcome. Third, the liaison did not appreciate the time commitment required
of this critical role. In employing the model, if there is a liaison role, the team should ensure the liaison is cognizant
of the considerable amount of time needed to determine the process for working together and ensure understanding
amongst project members from different disciplines and with varying levels of academic achievement. Fourth, the
project would have benefited from more frequent full team meetings. Frequently scheduled in-person team meetings
are recommended to enhance the full exploration of questions, challenges, opportunities, and solutions. In sum, com-
munication is key.

Conclusion

In the context of research and project development, a collaboration model incorporating elements of within-institution
interdisciplinary CSL-like programs is worth exploring. It is an example of a set of productive relationships that ad-
vance the training of students (Bruusgaard et al., 2010) and highlight the social nature of the research process (Wasser
& Bresler, 1996), the importance of the communication process, and the value of allowing all collaborators to mean-
ingfully contribute regardless of their stage of career (Kennedy, 1995; Bruusgaard et al., 2010).
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