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ABSTRACT

At the University of Washington, a capstone deggrject to help artists market
their craft, taught students valuable, cross-caltgollaboration skills while providing
evidence of the local and global positive impadt€amputing. In this project, which
took place in the context of a year-long courseaustngy on technology for low-income
regions, a group of senior computing students wibikith business students and faculty
at Heritage University to create an on-line starerharketing crafts made by artists in
rural Washington state and Mexico. In additiorhte skills normally gained in capstone
design courses, including group work, iterative igles and software engineering,
students in this project learned to collaborater @vdistance with partners from different
backgrounds and to capitalize on the strengthsaoh group. In this paper, we briefly
describe the course as a whole, the specific pr@ed lessons learned.

INTRODUCTION

Course projects based on real-world needs carm serthe basis for an engaging
and memorable educational experience. Interaetitiy real customers provides much
needed opportunities for students to practice comaeation skills and connects students
with the customers’ community. In addition, prdgethat have the potential to make a
positive impact on the world have been shown tgdicularly motivating to students
and can serve to attract and retain students ifiglteof computing [4].

Communication and Broader Perspectives
ABET asks that by time of graduation, we provide students with1][1]:
1) An ability to communicate effectively with a range of audiences

2) An ability to analyze the local and global impact of computing on individuals,
organizations, and society

Capstone design courses are often the best opggrten the curriculum to
address these outcomes. Yet even in that contexfin be challenging to expose
students to audiences significantly different fronemselves and to involve them in
projects that truly have the potential to impact thorld on either a local or a global
scale. Exposing computing students first hand iféerént cultures and a global
perspective is especially difficult in engineeripgpgrams with many requirements that



make pursuing dual majors or studying abroad paeity challenging.

In this project, we capitalized on building a telaship between business
students and computing students from universitied tvere geographically close but
culturally distinct. The collaboration enabled ttemputing students to build proficiency
with the ABET abilities listed above throughout gvetage of the project. The business
students were able to address a need that wouldhae¢ been possible without
technological assistance, while at the same timiklibg their skills at communicating
with professionals from another field.

Computing for L ow-Income Regions

Information and Communication Technologies for Blepment (ICTD) is
emerging as an active area of research that shewa@mnections between computing
and the future of billions of citizens of our plarj@, 16]. Projects currently exist in
many Computer Science departments and emphasizaploetance of collaboration with
fields such as public health, education, agricelt@nd business. Examples of work in
ICTD include projects that improve HIV/AIDS trackinincrease access to education,
make crop process available to farmers, and impnuigeofinance record keeping.

At the same time, research on attracting and rneistudents suggests that
educators should portray computing as a field thlnowhich one can contribute to the
social good. Providing such connections may béiquéarly important for motivating
women and minority students [10, 14]. Exposingdetis to ways that computing is
having an impact in low-income regions and the tgieg world is one mechanism for
making the field relevant and showing its powemgact the world positively.

RELATED WORK

There is a long history of incorporatinggrvice learning (a pedagogy that
integrates academic learning with community-basedkjvinto computer science and
engineering curricula [3, 15]. There is also redeterest in socially relevant computing
[5], including the incorporation of open-source lamtarian projects [9] and assistive
technologies [4] into capstone design coursess andividual assignments [13].

A few universities are beginning to integrate tlopic of ICTD into their
undergraduate curriculum [6, 17] although most stmiirses are at the graduate level or
do not involve implementation projects. Other extacs have experimented with
collaborations between groups of computing studantifferent universities in order to
provide a more “real world[11][11] or international [12] experience. Our @t differs
from these in that the collaboration was betweegrcaup of computing students and a
group of non-computing students from a close-bycydturally distinct university.

A UNIQUE CAPSTONE COURSE
All computer engineering majors (and many compusgence majors) at the
University of Washington take a one-quarter capsti@sign course. These courses are



offered on a variety of topics ranging from aniroatito embedded systems, and give
students the opportunity to design and implemebstsuntial group projects. In 2007—
2008, a new capstone design experience on the ebpechnology for low-income and
developing regions was offered [7]. The traditiprane-quarter capstone course was
expanded to include two preliminary quarters ofkgaocund and discussion in this new
topic area. The first quarter took the form of me-@redit literature review, where
students familiarized themselves with challengesedaby residents of low-income
regions. For the second quarter, worth two crethis class divided into groups of 4 to 6
students to come up with design ideas and implestient plans. The final quarter
followed the more traditional form of other 5-credapstone courses, although the focus
here was primarily on implementation rather thansigle and implementation.
Throughout the last two quarters, student groupguiently presented their ideas to the
class and to panels of experts in oral presentgtiposter sessions, and written reports.
In addition to the project discussed in this papger problems addressed by student
projects include creating an educational applicatay the OLPC (One Laptop Per Child)
platform, coordinating transportation in Kyrgyzstarsing text messages, helping
community health workers in Tanzania manage pateme using cell phones, and
empowering women in Kenya via community radio [[7, 8

CONNECTING COMMUNITIES

Establishing a relationship between UniversityAdshington computing students
and Heritage University business students was batturally enriching for the two
groups of students and convenient because of thesdvools’ proximity. While the two
schools are roughly 3 hours apart, the studentlptpos they serve are quite different.

University of Washington

The University of Washington is a public R1 reskauniversity located in an
urban environment. Although 82% of its 38,000 stid are from Washington State, a
majority of them are from the western part of thates and only 1% of its students come
from Yakima County (where Heritage is located). ly3d8%6 of its undergraduate students
identify themselves as Hispanic or Native Americaifhe Department of Computer
Science and Engineering graduates roughly 160 grattuwate majors per year from its
highly competitive program. The lure of local irstiy keeps many students in the
Seattle metropolitan area, both for summer intepsshnd jobs after graduation.

Heritage University

Heritage University is a private, non-denominagioruniversity that was
established to serve a largely place-bound commumitural eastern Washington. Its
student body of 1,500 students is made up pringifdl students from the surrounding
Hispanic and Native American populations. The wvasjority of students are first in
their families to attend an institute of higherridag. 95% receive financial aid and 75%
are women. By focusing on experiential learniriggdents from Heritage have gone on
to distinguish themselves in many areas: over 75%raduates in the social work
program go on to earn their Masters of Social Wakd students in the Business
program are being placed as interns and employeesrtune 500 companies.



The collaboration discussed here was between cimgpstudents at UW and
students involved in the Students In Free Entezp@sganization (SIFE) at Heritage.
SIFE is a volunteer-based student organization aittng history of leading projects that
benefit the community. The SIFE group at Heritageically has a dozen or more
projects going on at a time, many of them lastiog deveral years. In the past three
national SIFE competitions, Heritage has placedrs@cfourth, and tenth, respectively.
Besides connections to their local community, stislat Heritage SIFE also have strong
ties with SIFE organizations in several parts oiie.

THE PROJECT

The Heritage SIFE students were in contact wittalldNative American artists
and indigenous people of Mexico (through SIFE chipat universities in Mexico) who
had difficulty obtaining fair prices for their traéinal art forms. The UW computing
students determined that current systems (e.g, EBgty, OpenEntry) were not a good
match for artists’ needs for a variety of reasdhey required artists to master complex
interfaces or interact directly with customers, didt provide ample opportunity to
describe the cultural heritage of the artist, af peohibitive costs. The Heritage students
suggested a new commerce model where local SIF#ersts would act as both art
documenters and trusted transaction mediators, ¢hosnating the requirement for
artists to interact directly with the system, amderaging SIFE students’ interest in
helping the local community and their role as sted entity within that community.

To address these needs the UW students desigsgstem consisting of three
components. The devices in thet documentation kit (a digital camera and audio
recorder) were chosen to provide low cost, highlitpiastandardized data collection
facilities for SIFE students who would interact hwiartists. Theadministrative
interface for uploading content to the system and viewing #tatus of orders was
designed to be usable by SIFE students of varyaufprtical skills. Finally, thes-
commerce website was designed with input from the Heritage teamhow to best
present the work of artists interested in commuiigaheir cultural heritage. By the end
of the third quarter, the UW students had implerérd full prototype of the system
(using Ruby on Rails), including documentationudsers of varying technical ability.

LESSONS LEARNED AND NEXT STEPS
Here we briefly outline a few of the lessons |learfrom our experiences:

|CTD/low-income regions projects in Computer Science courses. Overall the
capstone course was well-received by students aadéen repeated a second tinde.
video about the course was created for use asraitreg tool for the course and the
major [8]. The one-credit reading seminar poridrihe course [7] could easily be used
at other institutions, or selected papers coulddsl in networking, operating systems, or
HCI courses to expose students to the broader ismphcomputing. Doing projects in
this area exposes students to issues that rarely at other courses. For UW students



involved in the Heritage collaboration, issues sashinternationalization and cost took
on new meaning when their system had the potetotia¢ deployed for use with artists in
remote areas of Mexico. They designed their systework easily in multiple languages
and for users with varying levels of technical sspbation.

Importance of regular communication: The Heritage and UW groups met regularly
via video conferences to iterate on prototypesdisclss next steps. Although email and
teleconferences were also used, video conferemveagycritical for allowing the groups
to get to know each other and promoting accountgbilAll forms of communication
provided opportunities for students to practiceirtloeoss-disciplinary communication
skills. For example, working with business studaeiguired the computing students to
explain concepts that they generally assumed thadience would understand, such as
domain names, search engine optimization, andintszface.

Leveraging the strengths of both partners: Regular communication also helps build
trust, allowing students to rely on the strengthsarh group. In our case, the Heritage
students had a unique understanding of artistsdseand the local culture. Their
business training helped them identify a new conemenodel that could be supported
with technology. Both groups grew to appreciateheathers’ strengths despite their
differences in academic discipline and universigtisg. In addition, unlike projects
where a single client interacts with a group ofdstuts, in student-student projects both
sides reap the benefits of a larger group workowards the same goal. For example,
the Heritage students were able to gather inpuh fnaore artists than the UW students
could have communicated with by themselves or ifikivig with an individual partner.

Visits to each site: Selecting a partner in close physical proximity vi@aportant for
allowing the two groups to visit each other’s ihdion. Although each group only
visited the other campus once, face-to-face coriativeen the two groups increased
accountability, allowed both groups to learn molow each other’s cultures, and
accelerated the design process. When UW studesitedvHeritage, not only did they
meet with the SIFE students, but they also touhedldcal area, visiting a local tribal
center and meeting local artists first hand.

For both UW and Heritage students, the partnernsagpvalue beyond the success
of the product created. However, several issuasireto be addressed, such as deciding
on a permanent host for the site and the best mesrhdor handing off management to
Heritage. Our experience demonstrates that colfgions between computing students
and non-computing service organizations can becleing for both sides, particularly
when they come from local yet culturally distinctiversities.
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