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Abstract

Today, with so many different kinds of medications, it is difficult egiofor the
elderly to remember when to take their medicine, let alone remember their doctor
appointments and everything else associated with taking medications. The Personal
Medical Database was created to address the problem that older adults have with
managing their medications. Although the database schema has been established and the
program is functional, we needed to improve the usability of the graphical user interface
(GUI). We present the philosophy for the GUI, which is based on several uskcater
principles. We then show how following the philosophy makes the GUI more usable and
efficient than the previous model. To test our claim, we also conducted an informal
usability test. The results will show whether our implementation of the GUI was mor
usable than the previous implementation.



Introduction

It is not uncommon to find grandparents who are forgetful of what medications they
are supposed to take or to when their appointments with their doctors are. agkeedn
make it difficult to deal with health care. For this reason, the Personal Medical Database
(PMDB) was designed to manage all the information associated with health care as well
as remind the users of appointments and when to take medications.ddomest of the
elderly are not computditerate. The easier the graphical user interface (GUI) is to use,
the more likely the elderly are to use it.

In this paper, the goal is to make the PMDB more usable. Specifically, we will be
establishing a philogdy on designing the GUI for the PMDB. Next, we will compare
and show why the new GUI is more usable than the previous one. Additionally, we will
restructure the PMDB so that it will be easier for future programmers to understand how
the PMDB works. Howewein order to prove that our new GUI is more usable, we will
also need to conduct a usability test. Although we will establish the usability test, due to
time constraints, we will only be able to test on a few individuals. By following the
criteria from U experts for designing on usable GUI, such a GUI will be easier to learn
and more efficient to use by the elderly than the previous GUI, which did not follow
those criteria.



Chapter I: Philosophy of the Personal Medical Database
Design

The philosophy of the design of the PMDBOG
usable; that is, it has an interface that is easy to learn and efficient to use.
Before beginning, it is important to note that there are many different books that
discuiss common essential principles of designing a GUIL. However, the focus of this
paper will be only on a few key principles that are more relevant to the design of the
PMDB. The major sources used &rser Interface Design for Programmeiithe
Essential Guid¢o User Interface DesigmndGUI Bl ooper s: Doné6ts and
Software Developers and Web Designdoel Spolsky, the author bfer Interface
Design for Programmerss a software engineer who has worked on many products such
as Microsoft Excel and Ists a web log targeted for writers for Windows software. The
author ofThe Essential Guide to User Interfaces DeslWilbert Galitz, has a B.A. in
Psychology and has had a long career in human factors andtestrce design. Jeff
Johnson, president die usabilityconsulting firm Ul Wizards, is the author GUI
Bl ooper s: Donéts and Dobés for. Software Devel
The structure of this section is divided into two sections, one focused on ease of
learning and the other on efficiency. Bgzaragraph introduces a design principle and
shows how it helps make the user interface more usable, that is, whether it makes it more
efficient to use or easier to learn. Then we will turn our focus on how a particular design
principle improves the origal PMDB by showing a general example. In order to make
the GUI easy to learn, we will employ the principles of keeping the user interface natural,
simple, and easy to navigate. For efficiency, we will focus on principles of consistency
and proper usage téxt.
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File
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Screenshot 1
The reen that pops up when trying to add a new observation (
model).




Ensuring that a user interface is natural reduces the amount of information the
user has to learn before being able to use the PMDB. According to Jeff Johnson, for a
user interface t o bstepsusaetshavatd peifoentdagetwhay oi d hav
they want that have no obvious connection to
example, in the old design of the PMDB, users can add an observation, which are the
observed symptoms the person was afflicted (g&e screenshot 1 above). An
observation also includes the duration and the time of the symptom. When the user tries
to create a new observation, however, the PMDB presents the user with the option to

fedi t o data and even a lvationwlhisdam bmseerrin her t o sa
screenshot 1, where the word Aedito is on th
I n ot her words, the user does not have the o

as he or she should be able to. Itis harcetes how fAedi ti ngd sympt oms
new observation. Therefore, the new PMDB avoids having such ambiguous options that
may confuse the user.

£ Personal Medical Database: Manage Your Health

File
Medication Manager

Return Home|

o General Information
Medication Name: | Medication Scheduler
Type: |Prescrip1ion |V| Refills: |l] |v| Form: |F'i|| |v| Store Information

Health Professional Info
Expiration Date: Dosage: (1 |+

famiay — [=| [ [+] pos <]

poscripton:

Missed dosage instructions:

Mo missed dosage
instructions Cancel

Mo description.

Precautions:

Mo precautions.

Screenshot 2
The screen thatoés shown when

(old model).
Further more, a program wi |l | be easier to
be able to get a | ot without specifying much

old model (see screenshot 2), the medication name must be typed in every time the user
wishes to specify the medication name. However, it would be much simpler ta hstve
of medication names that the user entered before. This change may be minor, but it helps



to reduce the amount of information the user has to deal with. Too much detail can cause
the user to be overwhelmed and confused (ibid., page 63). As atlesukew design of
the PMDB seeks to hide as much detail as possible and tries to make it easy for the user
to interpret the functions of each item.

Finally, having a good navigation scheme helps to prevent the user from getting
annoyed (ibid., page 63yhe new design orders the items from-tofbottom and lefto-
right (Galitz 118). Also, the first element in the order should be the most important
(ibid., page 117). This is essential especially since one of the main functions of the
PMDB is to add anédit new medications, locations, etc. According to Galitz, all
research done on presentation have shown that tkte-tmgtom, leftto-right scheme to
be the best navigation scheme. If the scheme seems more intuitive, then the users will
have less to renmeber and thus make it easier for them to learn how to use the PMDB.
As a consequence of ease of learning, the users will be encouraged to use the program
more often.

£ Ppersonal Medical Database: Manage Your Health
File

Medication Manager

Return Home

General Information
Prescribed By |Jones, Mike | - || New doctor | Medication Scheduler

Store Informati
Health Professional Info

Date prescribed|March |v|18 | v 2007 4

Side effects:

Aphasia | -

Add | Delete | Create new Previous

The list on the left shows all the curently listed side affects
for thiz medication. To add a new side effect to this

medication, select an exisiting effect from the drop down
menu above. To create a new side effect, click the "Cre ate Cancel
new!' button. Itwill then be added to the menu above, and

to this medication.

Notes:

Mo notes.

Screenshot 3
When adding a new panel, the user can browse through using the ne
button or byusing the tabs (old model).

Even if the program is easy to learn, the users may be discouraged from using the
program if it is slow and inefficient to use. One of the factors that may increase efficiency
i s consistency in design. Johnson points out
habits as quickly as possi bl e,sgheaasidritshus t he
for them to do that (Johnson 00, page 42). Therefore, the layout design should be very
similar between different modules. For example, Galitz discusses that button location is
of great i mportance bec aldydbeitsmcatbuwithootits can be
| abel having to be reado (Galitz 02, page 41
buttons in the different modules were in different locations of the panel. However, if the



design sported the same look, then the useldvbe able to focus on their work rather
than on finding the buttons that would help them do it. By this same idea, if one of the
elements of the panel were inconsistent with the rest of the panel, it would emphasize its
use (ibid., page 148). For exarapin the previous design of the medication module, the
button for removing a side effect from the list of possible side effects is three times the
size of the add button. While it is possible that the user may accidentally select a side
effect that is norexistent in the medication, they are more likely to add a side effect the
remove it. Thus, it is more efficient to create a larger add button than a delete button.
Finally, since the PMDB handles a lot of textual information, it is preferable to
have sinple fonts with proportional spacing (Galitz 02, page 530). Using fancy fonts that
are hard to read can make it difficult for users to locate the information they need, which
leads to annoyance with the program (ibid., page 63). If using the program #mmoys
user, then it is possible for the user to simply abandon the program (ibid., page 64).
Furthermore, the format of the text should be-tloeatening and affirmative (ibid., page
521). Generally, it is more difficult for the user to understand a negaessage such as

ADo not press next wuntil all the required

out the required entries before pressing
more time understanding the text than actually usingribgram, then it would defeat

the purpose of the program. Creating an efficient program is as necessary as creating a
program that is easy to learn.

By following these design principles, t

task rather than beinrgl ocked by their unfamiliarity
own inefficiency of getting the task done. Furthermore, if they find that it feels natural
and effortless, then the program will have reached its goal of relieving the elderly of the
worry of dealing with health care.

en
nex
he
wi t h



Chapter IlI: Design Considerations for the Medication
Module

Although the philosophy has been established in the previous chapter, the current
Personal Medical Database (PMDB) graphical user interfacé) (@ds not completely
conform to the PMDB philosophy. There are many different aspects to the design,
specifically, the layout and the design of the layout, text, selection, and menu.

In the following pages, we will discuss how the Medication moduldban
redesigned to follow to be more usable, as discussed in the previous chapter. In
particular, the paper will follow this format: first, we will identify a particular flaw in the
original design and then propose a new design that seeks to improvepriidsens.

First, the positioning of the components of the screen, also known as the layout, is
difficult to follow and understand because it lacks regularity and tabs are misused.

£ personal Medical Database: Manage Your Health

File

Medication Manager

Return Home

| General Information
Medication Name: | r .

Type: | Prescription | Refills: |U |' Form: |P||I -

Dosage: |1 .v

Expiration Date: |January |v 1 |- 2006 |v

ous Hext

Missed dosage instructions:

Precautions:

Mo precautions

Screenshot 4
The green when the user tries to add a new medication
The tabs, which are located on top right side of the scrg
give the user a sense of orientation.

Tabs are used as a way of informing the user of where they axeveQ the
placement of the tabs is awkward. In screenshot 1, the tabs are placed on the right side of
the screen. The usefulness of tabs comes from the fact that it is analogous to folder tabs in
the real world (Galitz 02, page 477). To put the tabs emight side of the panel would
break that analogy and subsequently reduce their usefulness. Additionally, in the old
layout, the tabs consume a large portion of the right side of the screen. The result is that
the rest of the screen is cramped and diffituread. Furthermore, it is difficult to read
because it lacks regularity. Regularity, as defined by Galitz, is a uniformity of elements
based on some principle or plano (ibid., pag
A do s a g-davn sklectrpbox is in a row by itself, whereas every other row has at
least two menus or textboxes of some kind. The more unordered it is, the more likely the
user will choose not to put the effort into understanding it (ibid., page 119). In the old



model, casuallzservers may not notice the dosage menu as it located to the right of the
screen. Since users prefer to read in adepottom, leftto-right order, they might not

notice the dosage menu. In order to be consistent with the flow of items, the menu should
be arranged in a predictable order. Without a good layout, it will be difficult to quickly
locate the buttons and menus to complete a task.

To make the layout easier to follow and understand, we have designed a layout that
uses the tabs properly and adelgularity to the model. In the new model, the tabs are
removed completely. Although they might be helpful in telling the user where they are at
the moment, they are most useful when they are used to present choices for a task (ibid.,
page 477). Furthermaras real world tabs are not used as milestones of a single task,
then neither should the tabs of this GUI. Thus, the tabs will be removed from the new
model completely.

Secondly, the old model suffers from lack of regularity. The new model corrects
this mistake by limiting to some degree the number of element in a row, thereby creating

some order. For example, instead of placing

row, the new model wil/l pl ace only Atypeo

adding order is the decrease in space available. The simple solution is to simply add
another panel that contains the information spilled from the previous panel. Finally, each
text field/menu should be arranged so that every item in the same row hasithe s
height, or at least does not take up space in the next row. This way, it will be easier to
follow the screen and not miss out filling out important data. Once these additions are
complete, the model will be less confusing and more ordered.

Side effects:

Drowsiness -

Add Delete Create new

The list on the left shows all the curently listed zside effacts
for thizs medication. To add a new side effect to this
medication, select an exisiting effect from the drop down
menu abowe, To create a newside effect, click the "Create
nen’ button. Hwill then be added to the menu above, and
to thiz medication.

Screenshot 5

A portion of the screen when the user is trying to add a new
side effect for a new medicatiqold model).

The second problem with the previous model is that there is too much text and it is
difficult to read, particularly for older people. For example, in the main panel of the
medication manager, the panel that displays the medication infommaiio Courier.

Fonts with proportional spacing are generally preferred over fonts witiprogortional
spacing, like Courier (ibid., page 530). Courier is not as legible as proportionally spaced
fonts, like Times New Roman. Another problem to noteas ¢éven though few,

instructions on how to use the PMDB are long and confusing. According to Joel Spolsky,
Ausers dondét read anythingo (Spolsky 01,
anything if it is not short. A prime example of this woulddaeling a side effect in the

an

pag



PMDB. In screenshot 5, not only is the font of the text smaller than the rest of the text in
the panel, but it is also decreasing the chances that the user will actually read it. Another

example is lack of text. Theold modellg h1 i ght s t he fAnexto button

indicate that there are still required fields to fill out. However, it never explains why it is
red, which may confuse users who are not used to using the PMDB. Though most of the
text is understandable, tfew that are different can prevent the user from accomplishing
their tasks.

To resolve these problems, the new GUI uses more readable text fonts and utilize
shorter, concise instructions. We utilize Times New Roman because it features
proportional spacingAn example of reducing the amount of text in the PMDB is to
simply remove all the text. In particular, with adding new side effects, the change will be
in the arrangement of the buttons rather than the text. This particular setup will be
arranged such #t the add and delete buttons will be between the two lists to indicate
their function. | f users do not | ike to
to use, then removing text is one solution. Also, to help the user understand whgh field
must be entered, if the user tries to proceed and presses next, the program will create a
pop-up window that tells the user to fill out the listed fields. Hopefully, the change to a
more readable font and the reduction of text will improve usabilitthiuser.

reviouns Hext
Fnished

Cancel

Screenshot 6

The navigation portion of the screen when
adding a new medication (old model)

Another important aspect of the GUI that should be corrected is in the selection
design. By increasing the size of a button, one would emphasize its use (Galitz 02, page

148) . However, in thosspabuttoharsmbdebeth

button (see screenshot 6). I n this case
button wil/ be used more often than the
additional Af i ni suses dndlthe uséris dome entériagtall nesessarye v
information. According to Johnson, the software should minimize the need for the user to
figure out how the software works (Johnson 00, page 38). Because the finish button is

|l arger thanoesbher fihexiipréeuttons, it may

that there is a greater emphasis on its use.
By following the philosophy, the solution to these problems are to simplify the design
of the buttons as outlined in the philosophy and to fotlmthe navigation scheme. Since

Anext o Iis used more often than fAprevious, 0
button. However, as there are relatively few buttons on the screen (compared to programs

such as Microsoft Word), it may conflict withe aforementioned regularity of the

screen. Therefore, the better solution is to change the buttons so that both are of the same

si ze. Regarding the Afinishod button, It

of all the information the user entered. We hope that the user will understand that the

[
Apr e
er

c

read

h

C

wo ul
and change the label of the buttoriitb i ni sho on the | ast screen



summary screen will signify to the user that it is at the end of adding a new medication.
This way, the user wilinderstand that they are finishing up and will not see the label
until then. Furthermore, in order to preserve the order in which the items are presented in
the GUI, the buttons are placed at the bottom of the screen. It has been shown in studies
that uses generally prefer that the final buttons to be at the bottom of the screen (Galitz
02, page 41@11).

Finally, menus are commonly misused, making it difficult for the user to efficiently
complete the task of filling out a new medication.

Frequency; 1} doseis) per day
Duration: 1 j days hd
Initial Amount: 1023 = pills

1024 7|
Reasan for taking}g2s =

Mo reason, 1026
1027

1028
1029
1030

l«]

Screenshot 7

The dropdown menu for duration when adding a ne
medication (old model).

For example, in screenshot 7, the program uses addnop selection box for
specifying the number days. However, one disadvantage to using that particular menu is
that the list may be ordered in a confusing way, making it hard to find theddiésire as
seen in screenshot 4 (ibid., page 471). In the screenshot, the list is very long and thus
makes it difficult to find the number of days. If a menu is used for the wrong context,
then it will only make the user interface more difficult to use.

As drop-down menus are not well suited for containing a list of numbers, it would be
better to add a spin box instead. A spin box is a menu that allows the user to increment
and decrement the given value and even let them type it themselves. This woult make
easier to enter the information that the user desires. This agrees with keeping the screen
consistent and the navigation scheme.

The new design eliminates a lot of the potential problems that the users may face with
the initial GUI. It tries to accompgh the goal of being easy and efficient to use by
cohering to simplicity and consistency. There is no guarantee that this design will be very
usable until the users test it; however, it is less likely to have as many errors as the
original design as it fiows on general principles written by design experts. If the design
is good, then the users will be more likely to use it and the PMDB will be able to serve its
purpose



Chapter Ill: PMDB Structure

In the previous model of the PMDB, the structurewasr anged so that weac

components are separated into their own packages. For example, the model, view,
controllers, and database access objects of the medication module were stored in a
package called meds. Additionally, all the corresponding UNddefs were stored in the
same package. Generally, the files followed a convention where the suffix of the flename
describes whether it is a view or not, suctiaslthProfessionalPanel . However,
there were some classes that did not follow these convensiooh agUl in meds,
which should have beeiaccording to the convention adopdetfledicationPanel

Furthermore, there were many javadoc packages. The padagasd
doc.automata , anddoc.resources  were used for the automata package. Other
packages likenain.docs , main.docs.main , andmain.docs.resources hold the
javadocs of the main package files.

Theautomata package contains files that prevent opening another instance of the
Personal Medical Database. Other than that, there did not seem to be miactihese
files.

Thehealthpro  package containg/orkPlace andHealthProSpecialty , both of
which are data classes are used to store data for the other classes in the package.

Thelocation  package contains the same:agationAddPanel
LocationaEditPanel , Loca tionDAO , etc.

The most inconsistent module is thain package, where the rest of the collection of
java files are put together. Essentially, it contains the files needed to start up the project.

The file that has a main BersonalMedicalDatabase . One file that seems to have
nothing to do with the startup is thaitComboBox , which theObservation =~ module
to depends on. Also, there is laitializeAutomata class that no file depends on.

Addi tionally, in the main module, there are three files with the piadx Essentially,

they function together as a method for printing out error messages. The advantages of
printing out accordingly is still unclear. In the main package, there is the

PMDPanelinterface  that allPMDBPaneld6 s i mp | e me PMDBMaiocant hat t he
switch between the panels and use the implemented functions. There is also a
PMDBPanelType whose pattern is typgafe enumeration and whose purpose seems to be

to act as a way to specify whether the editing panel is editing or adding an element.
However, he only class that uses it is tHEMainVisit andHPVisitVis  in the visits

package.

In theutil package, it holds th&TDatabase , which is the class that connects with
the database and retrieves information abtalthProfessionalVisits . Italso
containshe Splash class, which is used to create the splash screen at startup.

Thevisits  package does not quite follow the general naming convention, but all its
classes seem to be needed only in the package itself.



List of Java Files in the PMDB Package

automata
Automaton

DuplicateHasStatusCheckException

DuplicateStateNameException
DuplicateTransitionException
NoSuchTransitionException
NotFinalStateException
ReminderClicked
State
ToDoModule
Transition

healthpro
HealthProDAO
HealthProDBManager
HealthProfessional
HealthProfessionalAddPanel
HealthProfessionalEditorPanelvis
HealthProfessionalEditPanel
HealthProfessionalPanel
HealthProfessionalPanelvis
HealthProSpecialty
HealthProWorkPlace
Specialty

location
Location
LocationAddPanel
LocationDAO
LocationEditorPanel
LocationPanel

main
HealthProDBManager
InitializeAutomata
LogDepth
LogMsg
LogSetting
MainPanel
MedInstaller
PersonalMedicalDatabase
PmdMainFrameVis
PMDBMainVis
PMDPanellnterface
PMDPanelType
SQLKeys
STPMDSQLKegp
UnitComboBox

meds
Doctor
Editableltem
GUI
Location
MedController
Medication
MedicationEditPanel
MedicationinfoPanel

MedReminderAction
NewMedicationPanel
PersonalMedication

observation

Observation
ObservationEditorPanel
ObservationinfoModel
ObservationPanel

patient

AddPatientvis
DBInterface
LoggedInUser
LoginPanelVis
MonthsOfTheYear
PatientEntry
PatientMainVis
PatientModel
UpdatePatientVis

util

Databaselnterface
Splash
STDatabase

visits

CalendarVis

DBlInterface
EntryFoundExcefion
HealthProfessionalProcedure
HealthProfessionalVisit
HealthProfessionalVisitPanel
HealthPRoVisitNew
HPProceduresListPanel
HPProceduresNew
HPvHealthProfessionalEntry
HPVisitEntry

HPVisitVis

HPVMainVis

HPVModel
HPVModellnterface
HPVPatientEtry
HPVProcedureEntry
HPVProcedureRecordsVis
HPVProcedureVis
JCalendar

Patient

ReminderClicked
VisitHandler
VisitHealthProfessional



Chapter IV: PMDB Redesign

Although the previous version of the PMDB model is fairly organized, there are quite a
few inconsistencies and anomalies that could be fixed to make it a more coherent model. This
includes consistent naming conventions and having relevant classes contained in the same
package.

Generally, it would be better that the whole model go througimaming process so that
future users will be able to understand the basic function of each individual file without
having to look at the source code. Some files that would require renaming would be
something like th&uUl file in meds, which is merely thenain panel for théedications
panel. Others would be clean up the files that end Rdttelvis and change that to
Panel d the panels that ended wiBtanelVis were named because it was the newer version
of the original panel files.

In general, the main paage is the most difficult package to understand, mainly because
of the large amount of classes whose function is difficult to decipher by merely reading its
name. For example, there are several classes like this, but most glaringly obvious is the
Initializ eAutomata , which seems to conflict with tHersonalMedicalDatabase
file (which contains a main method). The functionnitfalizeAutomata does not
seem to be necessary to the execution of the program or even any other classes for that
matter. It would b better to put the file under the packagawbdmata since it affects
nothing in the main package and seems to deal with the rest of the automata components. A
similar case would be that of thmitComboBox . Although it is located in themain
package, its not used by any of theain package files; instead, only one class in the
Observation  package needs it. It seems that the author of the file deemed it to be useful for
other future classes; regardless, its place should not benmihepackage. If idoes not in
theobservation  packagé since it is the only package that uséstien it should be in
theutii package.

However, thaiti  package itself does not seem necessary. The only files that are in it
areSTDatabase andSplash . STDatabase is a classiat manages the
HealthProfessionalVisits by retrieving it from the database and saving it to the
database. It stands to reason then that it should be placed undsitshe package.
Furthermoregplash is the splash screen; it should then logically begdaunder main. Had
there been more classes that were needed by all the packages, thién thackage may
have served some purpose, but the current state seems to lack any file that is not class
specific. Removing thetii package would be the best optio

As the current model is arranged in straightforward manner, the restructuring of the
model is certainly not crucial; however, if the files that are misplaced and whose function is
vague are restructured, then it could save future programmers of thB RMIDs of time
spent on understanding the PMDB model.



Chapter V: Usability Testing

I. Research Question:
How can the Personal Medical Database be made easier to use for its users?

Il. Hypothesis:
The PMDB can be made more usable by improviegusability of the GUI. Users of
all categories will find the PMDB with the new GUI, which follows fundamental GUI
principles, easier to use than the old GUI, which does not. Specifically, the number of
mistakes, the time it took to complete the task,thechumber of questions for users
will be significantly lower for those that used the new GUI as opposed to the old one.

lll. Specific Aim
Conduct a rigorous case study that will evaluate the usability of the new GUI
compared to the old one. The users whke the newer model will generally ask less
guestions and add/edit medications faster.

IV. Sources of Evidence
1. Interviews (structured)
2. Direct Observation (note taking)

V. Variables
A. Independent

a. Age of the user (elderly/young)

b. Order of which PMDBmodel to use first (newsld/old-new).

c. Personds familiarity with computers (f
i. On average, how long he/she uses a computer per day (hours per

day)
ii. On average, how long has he/she been using a computer
(months/years)

d. State of person (ast/tired)
i. On average, hours of sleep per day

e. Gender (male/female)

B. Dependent

b. Number of questions asked
a. How to execute a specific task, like add a side effect.
b. What a patrticular field is for.

c. Time taken to complete the task (minutes).
a. Per medication tadd
b. Per medication to edit
c. Total time to add all medications
d. Total time to edit all medications
e. Time to add and edit all medications

d. Number of mistakes using Medication Manager
i. Adding side effects to the wrong pane.
ii. Not changing/adding a value ofiald.

1€



VI. Categories

Age:
65 or older is considered elderly. In the United States, this is typically
considered the old age because this is when citizens can receive social security
benefits. Furthermore, one of the requirements for eligibility foritéed and
Medicaid is to be 65 years or older. As many common senior diseases (e.g.
memory loss, eye diseases) are more likely to be present in people over 60, 65
years of age is a suitable age to define an elderly person for this study.
As 50 years ofge is considered old enough to be in the AARRérican
Association of Retired Persons), any age below 50 is considered young in this
study.

Order:
The order is defined as the order that each user will try using first. For
example, in group A, the userdlvry the old GUI first and then the new GUI
and vice versa for group B. The reasoning is that although the interface has
changed, the users will still be entering the same data and will know what to
expect, which may skew the amount of time they taletoplete the given
tasks.

Gender:
Determines whether the user is a male or a female.

Familiarity:
Familiarity with computers means that users are familiar with programs such
as Microsoft Word and Internet Explorer and are able to use them for typing
essays and browsing the Internet, respectively. While it is sufficient for
someone who can write in Java to be considered familiar, it is certainly not
necessary. A personds familiarity with
guestionnaire provided. If@erson scores 6 or above, he or she is considered
familiar. If the person scores 5 or below, he or she is considered unfamiliar
with computers.

Number of Questions Asked:
As the name implies, this category is concerned with the number of times the
usershas to ask a question on how to use the interface. The more the questions
asked, the less effective the GUI is. It effectively measures how easy it is for
the user to learn.

Time:
This variable keeps track of how long the user takes to complete thee entir
task. Time will be recorded in terms of minutes and seconds. The faster the
user can complete the task will measure how effective it is to use the GUI.

Number of Mistakes:
This variable keeps track of the number of mistakes the users make while
using theinterface. Mistakes are wrong inputs that are a result of the GUI
rather than a misunderstanding of the medication. For example, if nausea is a
side effect of a particular medication, and the user leaves this side effect in the
side effect menbiox rathetthanside effecbox then it counts as a mistake.
Mistakes are only counted if the user fails to correct the mistake before saving
the data (pressing thmish button on the GUI).
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VII. Unaccounted factors

1. There is a large range in terms of age eBldcould be 65 or 100 years of age,
and this difference may impact how well they can use the PMDB.
2. The list of medications may not contain the same information as a real medication

given by a doctor.

3. Time of day.
4. The state of mind of a persanimportant in how many questions he or she asks
and how long it takes for him or her to finish the task. The variable of activeness

is, however, difficult to measure.

VIIl.  Measuring Usability
Usability = number of question asked + time to completentlbar of mistakes
Old GUI
Questions | Time Mistakes Usability
(average) | (average) | (average)
Old (>= 65)
Young ( <= 50)
Order: newold
Order: oldnew
Familiar
Unfamiliar
Male
Female
New GUI
Questions | Time Mistakes Usability
(average) | (average) | (average)
Old (>= 65)

Young ( < 65)

Order: newold

Order: oldnew

Familiar

Unfamiliar

Male

Female

There are 8 different possible combinations, so we will use a sample sizeathat is
multiple of 8, namely 24. This way, we will have at 3 of every possible kind of

combination.
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IX.

=

© Nouokwd

PpwnhPE

N oo

11.
12.

Overview
Select a group that is divided into the different categories stated above (e.g.,
elderly, etc.). to try the new and old PMDB models.
The group will consist of 24 people.
They wil |l be not told what the PMDB
There will be two equal groups: group A and B.
Group A will use the old model first and then try the new model.
Group B will use the new model firahd then try the old model.
Each group will be asked to add 4 medications, each medication having
slightly different attributes.
Each group will be asked to edit the 4 medications.

Procedure (for each person)
The user will be asked to take the questaire.
Start the audio recorder to record their comments on the PMDB.
The tester will erase the database and replace it with a default set of data.
The tester will start up the program of the new or old GUI, depending on
which group the user is in.
The uer will be asked to add a list of medications.
The tester will begin recording the time.
The tester will not give instructions on how to use the PMDB unless the user
is confused and cannot seem to use it. This will be noted in the transcripts.

The testerw | | be taking notes on the useroés

After adding all the medications, give the user the list of medications to edit.
After editing the medications, the user will be asked to do the same thing with
the other model.

Repeat steps 3 tofér the second GUI.

Once the user is done, the tester will ask him/her a list of usability questions.
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Note: the answers ipold are the correct answers
Subject

Date / /

Familiarity Questionnaire:
Circle one of the following 1 of the four choices.
1. What program would you use to access the web\pagegoogle.corf?
a) aweb browser
b) a spreadsheet
c) aword processor
d) a media player
2. What program would you ego create a research paper?
a) a spreadsheet
b) a word processor
c) aweb browser
b) a media player
3. What best describes receiving information from the Internet?
a) uploading
b) getting
c) downloading
d) transferring
4. Which device is best uséo transfer a file from one computer to another
computer?
a) a floppy disk or USB flash drive.
b) a mouse
c) aheadphone
d) a hard drive
5. How would you usually turn on a computer?
a) turn the monitor on
b) press the power button on a computer
c) nothing; it will turn itself on when you are ready
d) press the escape button
6. What is the most common problem when you try to print a document?
a) the printer prints in a different color
b) the printer prints a black page
c) the printer has a paperjam
d) the printer shuts itself off
7. When someone says that your computer is full, what does it usually mean?
a) that your hard drive space has almost been used up
b) that your computer has too many devices attached to it
c) that your computerds too many application open at once
d) that you have too many objects sitting on top of your computer
8. How would you usually close an application?
a) press the x or red button on the top right side of the screen
b) press the power button on youmaputer
c) press the delete key on the keyboard
d) press the escape button on the keyboard
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9. How do you delete a file?
ayselect the file and type feraseo
b) shut down your computer
c) select the file and hit the escape button
d) drag the file into the recycle bin or trash can
10. Moving text or pictures from one document to another is commonly called what?
a) save and transfer
b) copy and paste
c) backup
d) create duplicate
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Name:
Expiration Date:
Form:

Dosage:

Type:

Refills:
Prescribed by:

Date Prescribed:

Purchased at:
Initial Amount:
Duration:

Side Effects:
Times:
Description:
Precautions:
Missed:
Reason:
Notes:

Name:
Expiration Date:
Form:

Dosage:

Type:

Refills:
Prescribed by:

Date Prescribed:

Purchased at:
Initial Amount:
Duration:

Side Effects:

Times:

Description:
Precautions:
Missed:
Reason:
Notes:

Medications to Add
Tylenol
April 2, 2007
Pill
1
Prescription
0
Jones, Michael
November 1, 2006
Pills 'N More
100
1days
1 pills per day
Exhaustion
8:00 am
Relieves pain and reduces fever.
Overdoses can be fatal.

Do not take more than prescribed per unit of time.

Suffering from chrord headaches.
No notes.

Diuril

August 5, 2007

Pill

1

Prescription

0

Jackson, David
February 7, 2007
Modern Medicine

100

6 months

2 pills per day
Dizziness

Headache

Nausea

Vomiting

Excess urine production
Dehydration
Hypoelectrolytemia
8:00 am

5:00 pm

Used b manage excess fluid.
No precautions.

No missed dosage instructions.
Congestive heart failure.
No notes.
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3. Name:

Expiration Date:
Form:

Dosage:

Type:

Refills:
Prescribed by:
Date Prescribed:
Purchased at:
Initial Amount:
Duration:

Side Effects:

Times:

Description:
Precautions:
Missed:
Reason:
Notes:

Name:
Expiration Date:
Form:

Dosage:

Type:

Refills:
Purchased at:
Initial Amount:
Duration:

Side Effects:
Times:

Description:
Precautions:
Missed:
Reason:
Notes:

Vasotec

April 2, 2007

Pill

1

Prescription

3

Howard, Steinback
September 3, 2006
Pills ‘N More

20

15 weeks

2 pills per day
Sudden Faintness
Headache
Depression

9:00 am

4:00 pm

Used in the treatment of hypertension.
No precautions.

No missed dosage instructions.
Chronic heart failure.
No notes.

Salbutamol

April 2, 2007

Liquid

50z

Overthe-counter

0

Modern Medicine

100

1 days

3 pills per day

Dizziness

12:00 pm

1:00 pm

4:00 pm

Used for the relief of asthma.
No precautions.

No missed dosage instructions.
No reason.

No notes.
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Medications to Edit

. Medication: Diuril

a. Change refills to 10.
. Medication: Tylenol
a. Change name to Advil.

. Medication: Vasotec

a. Remove Faintness and Depression from side effects and replace with
Exhaustion and Hypoeletrolytemia.

. Medication: Salbutamol

a. Remove 12:00 from the list and add 10:00 am.
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Subgpct
Date / /

Interview Questions
Circle one of the 5 given choices.
1. How useful were the tabs that were in the first model in keeping track of where you
were?
1 = was confusing
2 = slightly confusing
3 = no difference
4 = mewhat useful
5 = was very useful

2. How much easier was it to focus on the task in the second model?
1 = much more difficult
2 = slightly more difficult
3 = no difference
4 = somewhat easier
5 = much easier

3. How useful was the summary page in the secondet?o
1 = very confusing
2 = somewhat confusing
3 = no difference
4 = somewhat useful
5 = very useful

4. How easy was it to add side effects in the second model compared to the first model?
1 = very difficult
2 = somewhat difficult
3 = no difference
4 = somevhat easier
5 = much easier



A drop-down selection box:

21 |«

[ b

21
22
23
24
25
26
27
R

21

A ]

A spinner:

. How useful were the spinners for day and year (compared withddnop selection
box)?

1 = very unintuitive

2 = slightly unintuitive
3 = no difference

4 = somewhat useful
5 = very useful
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Chapter VI: Implementation of Medication Module

First, before implementing the module, a specific design had to be created. The
results are in appendix A, and they follow the principles outlinezhapter 1 and took
into considerations more specific issues that needed to be fixed as stated in chapter 2.
In order to implement the new PMDB module outlined in the drawings (see appendix
A), the GridBaglLayout fr om uldimg\GadBagLapoBtl was us
was because it offered more dynamic and maneuverable components. It retains the easy
specification of | ocation of Javaodos GridLayo
and placement as null layout. Furthermore, if there are anyrroiranges that need to be
done in the future, GridBagLayout makes it very easy to change the placement of any
individual component.
Finally, in order to provide two different GUI interfaces, the new GUI was created on
a separate package, named meds2.1\Me program is given a command line argument
of either O or 1, it displays the corresponding GUI for medications.
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Chapter VII: Results and Analysis of Usability Testing

Data Results

Subject 1: Aliya Ma Lynn

Note: Unfortunately, subject 1 was unable to finish the usability test, having
spent nearly 2 hours and getting exhausted on the usability test. As a
result, the data is incomplete: she did not finish adding the last 2
medications and was not able to edit thetlast Nevertheless, we still

show the data in hopes that future researchers will still be able to use this

data and perhaps find out why the GUI was so difficult for her to work

with.
Category:
Old/Young | New-OIld/Old-New | Familiar/Unfamiliar | Male/Female
Old Old-New Familiar Female
Usability:
Old GUI
Questions | Time Mistakes Usability
20 90 19 129
New GUI
Questions | Time Mistakes Usability
6 31 7 44
Subject 2: Ameer Ayoub
Category:
Old/Young | New-OId/Old-New | Familiar/Unfamiliar | Male/Female
Young New-Old Familiar Male
Usability:
Old GUI
Questions | Time Mistakes Usability
0 11 4 15
New GUI
Questions | Time Mistakes Usability
0 16 3 19
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[I. Data Analysis

In this data analysis, wanalyze why subject 1 was confused on what she was
doing and with how the GUI works and possible reasons of why she spent such a long
time on the test. For subject two, we analyze why he had a lower usability score for
the old GUI model. Finally, we look avhy it seems that the users spend more time in
general on the first GUI that they are presented with.

As the data for subject 1 is incomplete, a complete analysis cannot be done.
However, it should be noted that subject 1 did not completely understatdhe
task was even it was explained several times. Although technically considered
familiar (by the familiarity questionnaire), the author considers subject 1 a user that is
notacomputes avvy user based on the s(@bjectds ac
Future Improvements). Thus, unsurprisingly, subject 1 spent more time on the
usability test than subject 2.

As previously stated, subject 1 was not very clear on how the GUI components
worked. For example, when finished with a page, she continuasisgd whether it
was over (appendix B). She asked what she was supposed to do next rather than ask
how to proceed and add the rest of the information (appendix B). This and many other
mistakes like it leads one to believe that she was fairly confuseovoihle GUI
components and also contributed to the time she spent on the test.

Another possible reason that subject 1 spent a long time adding and editing
medications is because of reduced motor skills. Several times during the test, the
subject repeatedlyied to add information (like selecting an item from a ddogvn
box) and continuously failed (see appendix B).

Subject 2 had a lower usability score for the old GUI than the new GUI. One
possible reason is that the subject spent more time learnintphase the GUI and
t he medications. Furthermore, the subject
compare the information on the GUI with the information on his sheet.

Subject 2 made 1 more mistake in the old GUI than the new GUI. Most of the
mistakes cam&rom working with the side effects interface. In fact, this was the only
section subject 2 had made a mistake with both GUIs (that was due to the GUI).
Other mistakes were misreading the information on the sheet, like adding 1:00 am as
a time rather tharhe correct time of 10:00 am (see appendix C). Considering that he
made no mistakes with the other components, that he used the new GUI first, and that
all other mistakes was due to misreading information, this can be seen as evidence of
improvement over #original GUI.

Finally, it seems that in general, there is a substantial amount of time spent
learning how to add a medication. However, this seems to be more of the fact that the
user spends time reading the sheet and trying to pair up the datasbeehevith the
information displayed on the computer screen. The reason for this conclusion is that
the subjects tended to forget to add certain information or had questions on where to
add a piece of information (see appendix C). This was becausedhmeatibn listed
on their medications sheets did not list the information in the same exact order as
either GUI.
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Chapter VIII: Future Improvements

Based on the data presented, there should be a general revision of the usability test
and the new GUI.

It should be noted that the author intended to have a user who was unfamiliar with
computers. Surprisingly, subject 1 scored well enough on the familiarity questionnaire to
be considered familiar. However, it is noted that she had trouble understanditigechow
GUI worked on how different GUI components worked in general. It seems that the
familiarity questionnaire should be changed to a GUI Familiarity questionnaire. That is,
the questions should ask the user some basic computer questions (e.g. how t delet
file) as well as GUbkpecific questions.

Also, what was the cause of several mistakes was the fact that the sheet of
medications had a font size of 10. This was a cause of frustration for subject 1, who
constantly could not find the information she Wwasking for. For future use, it would
probably be better to put each medication on a single page in a size 14 font.

Anot her error in the wusability testbds desi

medications. If the user failed to add a medicat@subject 1 did, then he or she cannot
edit that same medication. The test should have the user to edit medications that are not
added by the user.

Subject 2 noted that the tabs were very useful, particularly when editing medications.
Although subjecil noted that the tabs were confusing in the interview questions, as she
never used them are seemed to notice them, it can be safely assumed that she did not
understand what tabs are. The new GUI can be improved with the addition of tabs, for the
benefits é giving the user a sense of orientation outweighs the disadvantage of
misleading the user that the user must fill out all the tabbed pages.

As the sample size of this particular test is miniscule, there was little information that
could be derived frorwhat parts of the GUI were useful and not useful. However, based
on the usersdé reactions, there is defini
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Chapter IX: Conclusion

Due to the limitation of the small sample size, it is hard telcaie with any concrete
evidence; however, the new GUI does show promise of being more usable. Since subject
1 was very confused and could not finish, it is very hard to tell which model was easier
for her to use. It should be noted that her usabilityestmrthe new GUI was much less
than half of the old GUI. While it could be that she had become a bit more familiar with
GUI components, it nevertheless gives a positive outlook on the usability of the new
GUI. Although the usability score for the new Gids lower for subject 2, it was
probably due to the fact that the subject was learning how to use the GUI and learning the
layout of the medications sheet. Subject 2 no mistakes (from confusing GUI components)
in the new GUI as opposed to the 2 mistakdhaénold GUI. In particular, he made
mistakes when trying to add side effects in the old GUI. Comparatively speaking, the new
GUI 6s side effect interface is consistent
amount of text to convey its meanindtiough it is certainly preferable to have a large
sample size to be able to claim that the new GUI is more usable, the initial data results do
seem indicate that the new GUI is more usabl
principles of keeping th&UI a natural, simple, good navigation scheme, and consistent
and giving it readable fonts, the new PMDB GUI seems more usable than the old PMDB
GUL.

, h
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Appendix A: Design Artifacts
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