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Hypothesis

If nurses can input their personal preferences, then the schedule can
be based on fairness, which will result in increased nurse satisfaction

and create a more productive work environment in hospitals.

Proposal

Our goal 1s to create a website that will schedule nursing shifts
fairly while also taking into account personal preferences of the
nurses. We will conduct interviews with nursing professionals in
order to understand the constraints of the environment and develop
a product that satisfies the users. There are certain hard constraints
that we must first consider; these are hospital rules such as
minimum time between shifts and staffing requirements.

We will then factor in soft constraints, such as fairness regarding
distribution of day and night shifts. This will help create an
environment wherein nurses feel they are respected and treated
fairly. Our website will also allow nurses to input their preferences
such as time off requests and whether they would prefer morning
or evening shifts.

Abstract

The nurse-scheduling problem has fascinated mathematicians,
computer scientists, and nursing professionals alike for years. The
aim of this project is to create a website that will schedule nursing
shifts in a fair and humane way. The website will allow nurse
managers to create a schedule that considers the wants and needs of
all staff members. The website will be easily modifiable with an
understandable user-interface. The scheduling mechanism used will
factor in personal preferences such as time off and shift requests.
The schedule will also ensure that nurses do not work consecutive

shifts and that there 1s a fair distribution of shifts amongst all nurses.

Furthermore, the scheduling program will eliminate personal bias or
favoritism when creating the schedule. This will decrease conflict
amongst nurses because the schedule 1s created with total
objectivity. Our research in this field has shown us that there does
not currently exist a website or application that values the humanity
of nurses by taking into account fairness and personal preferences.
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ANALYSIS OF NURSE
PREFERENCES TESTING

This testing was conducted by running the scheduling program
with complete input from all 20 nurses saved in the database. The
purpose of this testing was to see how well the scheduling adheres
to the soft constraints of shift preference and day off requests. The
program does exceptionally well at adhering to day off requests
and also adheres to the shift preference constraint moderately well.

This distinction between importance of day off requests and
shift preferences was done purposefully. Through the interviews
we conducted with nurse managers and our research, we concluded
that day off requests are more important to nurses than shift
preferences, therefore we assigned a higher penalty value to day off
requests not being met than to shift preference not being met.
Through this testing we can see that the soft constraints of the
system are being adhered to and therefore the scheduling within
itself 1s a success.

USABILITY TESTING
ANALYSIS

Do you find the website visually

line? Do you find the website easy to
appealing?

navigate?
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Would you use this website in order
to submit your day off requests?
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Do you feel that the preferences of
nurses were respected while
making the schedule?

OoON B O 0O

N

<

o &

B Responses

OBSERVATIONS AND
CONCLUSIONS

Obstacles Experienced During Project:
Sacred Heart University was unable to host our website because it
1s coded 1n Java. This resulted in us having to find an outside party
to host our site and a significant amount of time being dedicated to
creating a grant proposal in order to pay for the cost of the hosting
services.
Host Gator (the hosting site we selected) was difficult to contact
and not very helpful to us. They refused to host our server and
would only host the client. This resulted in Emily’s computer
acting as the server, which created another 1ssue regarding IP
addressing.
Emily’s computer acting as a server posed an issue because the IP
address of her computer was constantly changing and therefore
needed to be updated 1n the client code. This obstacle was
overcome by learning how to assign one IP address and reserve
that IP address for Emily’s machine on the Sacred Heart University
network.
Our original research told us that we needed to use a Java Applet in
order to have a Java application running a web browser. Weeks of
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