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INTRODUCTION

Many interested students approach Computer Science with the belief that they are not
“computer people,” similar to how many people approach mathematics, which is harmful to their
education and should be addressed (Meerbaum-Salant, Armoni, Ben-Ari, 2013). Due to this
idea, many of those students or learners do not even attempt to take an introductory level
computer science course, or they may take one and struggle, causing them to affirm their
preconceptions of the discipline instead of being welcomed in and helped (Robins, Rountree, &
Rountree, 2010). As discussed in research by Yadav, Gretter, Hambrusch and Sands in 2016,
since many users, and even teachers, potentially lack sufficient technical knowledge, it can
sometimes be difficult to create technological solutions for problems affecting mostly non-
technical people.

The technical report described below attempts to provide web application functionality
for volunteers, but in this case, from discussion with Allie Dudley and Susan Baker in September
2019, the contacts from Meals on Wheels, it was determined that the volunteers tend to be older
and less familiar with technology and computer science than most people. Due in part to ideas
such as this, the redevelopment of a portal for Meals on Wheels Charlottesville that is built with
accessibility in mind, is important to help provide a platform in order to provide a nonprofit the
ability to streamline their process while simultaneously introducing technological solutions to

problems that were previously out of scope.

TECHNICAL TOPIC
Despite America being one of the richest countries in the world, an estimated eight
million of its aging citizens face the threat of hunger (World Bank, 2019; NCOA, 2015). Meals

on Wheels is America’s oldest and largest organization dedicated to mitigating this issue through



community chapters (MOWA, 2019). The non-profit’s local chapter delivers meals to disabled or
elderly people in the Charlottesville-Albemarle area who cannot cook or buy food themselves.
With the help of volunteers, the organization packs, labels, and distributes meals to customers
via various delivery routes. In addition, volunteers drive a few shuttle routes to deliver meals to
locations outside of the Charlottesville-Albemarle area (A. Dudley, personal communication,
September 27, 2019).

A small team of paid staff administers Charlottesville’s Meals on Wheels chapter by
managing delivery routes, maintaining current and prospective customer information, and
ensuring that all daily jobs are filled by at least one volunteer (S. Bayker, personal
communication, September 13, 2019). These administrative tasks can get rather complex due to a
combination of daily, weekly, biweekly, monthly, and one-time volunteer shifts and customer
needs. Also, most of the meals delivered are sourced via donation, which makes predicting
supply difficult.

The greater U.S. Meals on Wheels organization sells professional software to help staff
manage the complexity of their tasks; however, the Charlottesville office cannot afford it (A.
Dudley, personal communication, October 11, 2019). Thus, staff managed volunteers, customers,
and routes by hand until approximately three years ago, when a University of Virginia computer
science capstone team created a web portal for them. Adopting this web portal gave Meals on
Wheels’ staff more time to focus on essential tasks by automating physical reports and tedious
manual tasks.

A subsequent capstone team updated the web portal to its current state, but Meals on
Wheels’ staff still desires improvements. First, staff complained that the web application has

become increasingly slow over time. After examining the current codebase, we believe this



slowness is likely due to its cluttered, unclear data storage and the use of an inexpensive hosting
solution. Second, staff identified several organizational oddities within the app layout, making
some tasks take longer than necessary. Finally, staff requested the addition of new features,
including historical report generation and general search functionality.

It is clear that the system needs an update; however, the technical debt accumulated by
the separate capstone teams developing features over a two-year period necessitates a rewrite.
Our capstone team’s goal, therefore, is to write a new application that satisfies Meals on Wheels’
needs and has a more reasonable and maintainable backend for long-term deployment, including
state-of-the-art modularity via Docker, normalized database models, and cost-effective cloud
deployment via Amazon Web Services. By redesigning and modernizing from the ground up,
our project should enable Meals on Wheels to operate at lower costs and function more quickly;
the organization should have more time and money to help customers in need. We aim to provide
a minimum viable product including features such as account creation, assigning volunteers to
routes, and volunteer substitution by the end of the current year. We plan on releasing the
complete, working product by May 2020.

Requirements for a Minimum Viable Product
e All Users
o Asauser, [ should be able to create my own account (including custom
username), so I can log in and see personalized information.
o Asauser, I should be able to request to change my password in case I forget it.
e Volunteers
o Asavolunteer, I should be able to release my route on a day, so someone else can
substitute for that job.
o As avolunteer, I should be able to pick up a released route on a particular day, so
no routes go without a volunteer.
o Asa volunteer, I should be able to pick up a new route that has not been assigned

to any volunteer, so I can plan my hours in advance.

o As staff, I should be able to create clients, so I can accommodate a growing client
base.



As staff, I should be able to generate reports, so I can prepare daily operations.
As staff, I should be able to manually create delivery routes, so I can customize
the volunteer's tasks.

o As staff, I should be able to manually delete delivery routes, so I can avoid
cluttering the portal with unused routes.

o As staff, I should be able to assign volunteers to recurring routes, so I can plan
delivery.

o As staff, I should be able to substitute one-time volunteers for jobs, so I can
ensure that all necessary jobs are filled.

o As staff, I should be able to release volunteers from their recurring routes, so I can
assign another volunteer to the recurring route.

o As staff, I should be able to one-time release volunteers from their routes, so I can
allow other volunteers to substitute.

o As staff, I should be able to print reports that have been generated by any staff, so
can have physical report copies.

o As staff, I should be able to see who is volunteering on a particular day, so I can
stay organized and communicate as necessary.

STS TOPIC

Computer science education as a subject is remarkably new, even considering the age of
computer science in general. Due to this relative youth, there is much discussion within the
community about how it should be taught, especially introductory classes. Many individuals
enter computer science classes with the mindset that they just have to get through it, and that
they just are not “computer people” (Sherriff, 2016). According to Mau in 2003 and from
discussions with Leslie Cintron in 2019, these selected reasons, among many others, have led to
what is known as a persistence problem in computer science, especially targeting minorities
within the field, such as women or non-white and non-asian men. As a result of this persistence
problem, there is much research being done to attempt to open computer science up to more
diverse populations. This research is especially important because as technology becomes a
more and more important part of our lives, people will have to interact with it more and more, so
providing welcoming environment upon their introduction to the field is crucial. This

persistence problem is not a new or unknown issue, and several computer science professors at



UVA are working to help fix this problem according to Luther Tychonievich and Jim Cohoon
(Cohoon and Tychonievich, 2019).

In order to study this topic, this STS Proposal will explore technological momentum, a
prominent framework in the field. As discussed by Hughes in 1994, technological momentum
distilled down is the idea that “social development shapes and is shaped by technology,” and as
such fits this discussion of computer science education cleanly. Computer science education did
not exist until about fifty years ago, and as such, it has not had the history of other branches of
education such as physics or English. Technological momentum as a concept is time dependent,
which is another reason it is especially relevant for this topic of study due to the rapidly changing
nature of computer science in general. Many other disciplines use textbooks as sources of
knowledge for classes and readings, but because computer science changes so fast, textbooks can
be outdated as soon as the year they are printed (Sherriff, 2016). This difference, as well as other
factors necessitate some changes in how computer science is taught, but some of that may need
to change. Technological momentum is a great framework, but it is not without its critics. Since
one of the main ideas of technological momentum is combining technological determinism and
the social construction of technology, it shares many of its flaws with those two theories
(Hughes, 1994). Some specific ideas to point out are the development of automobiles, which
falls under technological momentum because as automobiles have grown and developed, there
was a large push towards more economically friendly and greener vehicles, but this can have the
unintended consequence of raising prices and forcing more expensive and more environmentally
dangerous vehicles on the poor in areas were automobiles are required to work or even just a

standard of living.



This research is important because as the world transitions into a more and more
technological place, it is important that everybody is able to enjoy the benefits of this new world
(Meerbaum-Salant et al., 2013). To this end, computer science education must grow and adapt

in order to broaden its appeal to a greater spectrum of people than it is currently serving well.

RESEARCH QUESTION AND METHODS

Computer science is one of the fastest growing engineering disciplines in the world, and
it has applications on vast quantities of problems (Kay et al., 2000). However, its application to
some problems can be restricted by both the user’s feelings about computer science, as well as

their knowledge of it. As such, a relevant research question is:

How are introductory computer science classes, specifically how CS1 (CS 111x) and CS2
(CS 2110), are taught at the University of Virginia, and how can they be improved,

specifically by exploring their similarity to introductory foreign language classes?

In order to explore this question, two primary research methods will be used,
documentary research methods and interviews (Seabrook, 2019, slide 5 and 11). Due to the
targeted nature of this paper of University of Virginia computer science, one of the main sources
of information will be UVA computer science professors because they are, in some cases, the
only ones with the logic behind some of the decisions made in teaching CS1 at UVA. Interviews
will also be conducted with introductory level foreign language instructors in order to begin
studying whether methods used in foreign language instruction are applicable to computer
science. The interview questions will be written and edited by the end of the current year in
order to schedule and complete interviews in January 2020. Additionally, documentary research

methods will be used to distill current state of the art research on the topic at other universities



into something that can be analyzed and studied. One important source is the journal, Computer
Science Education. This journal explores many of the topics and factors relevant to teaching

computer science, including how CS1 and CS2 are taught.

CONCLUSION

The technical project consists of one main deliverable, a web application that
Charlottesville Meals on Wheels organization will be able to use for both volunteer and customer
management, allowing the volunteers there to focus on more important issues. The expectation
for this project will be a fully working portal by the end of the Spring 2020 semester that will
help streamline the process for the Meals on Wheels managers and allow more of the volunteers
to access the portal. The expectation of the STS Research is a paper that explores possibilities to
improve introductory computer science education here at UVA including the application of
foreign language teaching methods to computer science, which in turn could help in restructuring
the way these CS1 and CS2 classes are taught, opening computer science at UVA up to a more

diverse population.
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