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Abstract

This study conducted a usability testing of Penn State University’s UHS website and redesigned website
to inform modifications and to identify common usability themes that should be addressed by
administration developing or maintaining the UHS website. A combination of qualitative and
quantitative techniques was used in the usability testing procedure to gather data from novice and expert
users while completing 9 tasks on both websites. Techniques included performance measures

(completion time), direct observation and subjective user preferences (interview).

Improvements in terms of reduced number of problems, reduced completion time and increased
preference were measured. Six usability themes emerged from the data: design, format, navigation,
terminology, uniformity and learnability and they could be used as a framework for testing and

modification of UHS website.
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1. Introduction

99 1

According to Nielson, usability “applies to all aspects of a system with which a human might interact”.
An evaluation of the usability of a system involves the implementation of a variety of methods that
examine how users interact with the system and assess whether the system’s performance is
acceptable.>® It is imperative that health promotion websites conduct usability testing to examine

whether their users can effectively and efficiently complete required tasks. *

It has been reported that testing does not have to be elaborate and expensive to be successful.’ There are
many studies that highlight how testing can dramatically improve a website.”* To date, the usability
studies for health promotion websites have varied from focusing on specific testing for target

populations’ to testing for specific usability attributes such as aesthetics.!

1.1 The UHS website

As a secure, online server for access and managing health care needs with University Health Service,
UHS (University Health Services) websites provide many health services online including appointment
scheduling, secure communicate with University Health Services and advice nurse, billing statements,
immunization records, health history information, Lab results and so on'*. There are two access: Penn
State student or employee affiliate, non-student affiliate or have a oneid access account. As the

researcher is student of Penn State, this project is focused on Penn State student account.

@) & Xiaochen Shj

Home for Xiaochen Shi

Profile

Appointments You last logged in: 11/30/2018 7:39:04 PM & Log Out

Referrals
Handouts

Messages
* NEW * Add Gender Identity and Preferred Pronouns [Note: Profile information is only available to UHS, it is not shared across campus systems.]
Upload an image of your Insurance Card
Schedule an Appoiniment [Allow 1hr for your visit]
Request a Medication Refill from your provider

Forms

Submit a Medicaion Refill online to the UHS Pharmacy [This will take you to the UHS Ph:
Insurance Card Read and Send Secure Mes:
Upload Your Immunizatio
Survey Forms Print Your Medical Bils
Complete Health History Form and Notice of Privacy Practices

tion Form

Billing Statements
Medical Records
Personal Records
Immunizations

Immunization Upload

® Log Out

Figure 1. Homepage of UHS website

3 December 11, 2018



1.2 Purpose

The purpose of this study was to employ usability testing of an existing health service website

(www.uhsonline.psu.edu) (see Figure 1) and a redesigned prototype of this website to inform

modifications to the website and to identify common usability themes in the redevelopment of this site
that may serve to guide future website development and maintenance in the field of University students’

health promotion.

2. Methods

2.1 Experiment Design

All usability testing was conducted in a research laboratory at the Penn State University to standardize
Internet speed. Participants were asked to complete a set of tasks using UHS website. The 9 tasks were
selected as being representative of common activities in the use of the UHS website. Participants were
informed of the object of the research and several tasks would be undertaken on both website. A
combination of usability testing techniques was used to collect both qualitative and quantitative data
during the testing sessions.'?*They were performance measures, direct observation and subjective user

preference which were classified below.
Performance measure

During the session the researcher recorded time to complete each task, taken by a stopwatch. Time was
taken from the time the task was read aloud, until the specific task was completed. All timing was done

by the same researcher.
Direct observation

Participants were required to think aloud while completing the tasks. This method provides rich
qualitative data and is described by Nielson as “the single most valuable usability engineering method”.!
It allows the user to effectively comment on how they are interacting with the website, what they are
attempting to do, how they feel and when they encounter problems. This method is also beneficial as it
occurs simultaneously while the user interacts with the website and does not rely on self-report measures,

which can lead to incorrect or incomplete accounts of users’ actions.*

Subjective user preference
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Immediately following the completion of the tasks on the website, participants were required to record
their perception of each website and their preference. During the interview, the user was asked to provide
additional feedback on their experience with the website, to elaborate on any problems and to provide

any suggestions or recommendations.

2.2 Participants

A sample of 8 users was involved in the usability testing sessions. It has been reported that usability
testing with five users will reveal 85% of usability problems. "!! The test users were chosen as they
reflected the general demographic of the real users of the UHS website. The users included four females
and four males. Four of the 8 users reported that they have used the website while the other four users
never used the website. So, according to their experience of UHS website, participants were divided into
two groups: expert users and novice users. The expert user criterion is experience with UHS website for
more than one month. All the participants were experimented in random order with UHS and redesigned

website.

Table 1. Group of Participants

Novice Expert

Female A:new-+old C:new+old
B:old+new D:old+new

Male E:new-+old G:new-+old
F:old+new H:old+new

2.3 Redesign of UHS

2.3.1 Reference Websites

In terms of figure out better layout and framework of website, the researcher referred to some other
health care website and they are: a) Mount Nittany Health website, and b) UnitedHealthcare

StudentResources website. Figure 2a. and 2b. shows their homepage respectively.
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MOUNT NITTANY. current pavent: xiAocHENsHT @ - [
HEALTH
Home  HealthSummary  SecureMail My Profile
XIAOCHEN SHI 12/03/1955 (23y) Female S077482 ()
Quick Links PR

Schedule Appointment  Add Personal Event _ Last 30 Days

 Honday, March 3, 2019

Ry My Health Records & view Download and Transmission History
[ show
o
Welhless Mo g s g pe
ibrary Perowe

Vet i, s congurs vt ot 1 ect dsi b res 0 vt

+ | My Health Dashboard £ Choose data to chart or track

Upcoming Events

o s p arahs ofyour fnes racker daa, ick Choose dta o chrt sk above

DEC  Car Seat Safety Checks BAM-4PM K
2

Tecmicat vy noomnee©

Figure 2a. Home page of Mount Nittany Health website

U UnitedHealthcare - StudentResources P P prrosing

MY CLAMS MY BENEFITS c s ! ACTION CENTER NEED

My Account VAR
My Claims/Balances My Benefits Care Options
Medical
e AT

Additional Benefits

Need Assistance? Tel
How may we help you? onl

@g Pharmacy Locator
Coverage Information Find a pharmacy nearby
View coverage detals

@
=
o)

Explore More

Figure 2b. Home page of UnitedHealthcare StudentResources website

While Mount Nittany Health website focuses more on healthcare services with poor design of website,
the UnitedHealthcare StudentResources website focuses more on healthcare policy with fancy, well-
organized layout. Moreover, the latter website is more similar to the whole style of Penn State University

websites.
2.3.2 Analysis of Framework

The framework of UHS website is shown in Figure 3. Although this in-width page makes it easier to
find objects one by one, and a previous research exploring the usability of a nutrition-based website
indicating that participants preferred a broad, shallow website rather than one with a deep hierarchy of
functions,’ 15 categories on the homepage seems quite overwhelmed for users with single function of

each category. The connection between different categories means unidirectional jump connection.
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o Appoint Insurance Survey Billing Medical Personal Immuniza Immunization
H Profil Refi I Handout: M. Letts Fi
ame it ments et it precess ppee= g Card Forms Statements Records Records tions Upload
) ) F ' ) [y
Figure 3. Framework of UHS website
Home Reports Schedule Immunization Messages Claims Account
l 4 v h 4 v 4 v v 4 l h . v
Medical Personal My Imm unization UHS Survey o - Insurance
Handout: Letts Profil Bill Ref I L it
Reports Reports Immunizations Form Forms it = Forms g sl e Card ik

Figure 4. Comparison of two interfaces’ framework

An optimized framework is shown in figure 4. Several changes are: Medical Reports and Personal
Reports are grouped into Reports, My Immunizations and Immunization From are grouped into
Immunization, and UHS Forms, Handouts, Letters and Survey Forms are grouped into Claims, Profile,
Billing statement, Referrals, Insurance Card and Log out are grouped into Account. While Home, Report,
Schedule, Immunizations, Messages and Claims are placed on homepage as they are common functions,
personal information such as profile are placed on the top right corner. Similarly, homepage provides

blocks that can jump to all other functions.

2.3.3 Pilot Study
Before formal experiment, a pilot study was operated to evaluate if the whole experiment procedure is
reasonable. According to responses of one participant, several changes were made to make the session
smoother, including change of sequence of tasks, correction of certain word in the task (“please find
new messages” is replaced by “please find new tasks”), several modifications of icon in color, location

and size.

2.4 Tasks

These 9 tasks were selected as being representative of common activities in the use of the UHS

website and table 1 shows these tasks.

Table 2. Tasks used for testing UHS websites

e Please log in the website (12.03.1995)

e Please find new tasks and go to the corresponding page
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e Please schedule a new appointment

e Please upload your Immunization Form

e Please read your Labs Report of 9/28/2018

e Please check out your billing statement and view details

e Please find your referrals

e Please change your local phone number

® Please log out

3. Analysis and Results

3.1 Analysis

For both websites, each participant’s comments were recorded and interview was then transcribed and
systematically scanned for critical episodes identifying any positive comments, recommendations or
confusion, misunderstandings, difficulties the participant experienced. The critical episodes and
researcher’s note were compared and then extracted usability themes. A comparation between two
websites was made of number of problems, task completion time and subjective user preference data to
indicate if the modifications to the website had improved the usability. Number of problems and
completion time are analyzed by descriptive statistics. Independent sample t-test were conducted to

compare task completion time.

The 9 tasks revealed a total of 47 problems (see Table 1) of UHS website and 11 problems of redesigned
website in total. Among these questions, six themes emerged and were used to categorize the episodes
and problems identified in both websites. The themes were: design, format, navigation, terminology,
uniformity and learnability. The themes are presented in Table 2 with a description of themes and

example quotes from participants.
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Table 3. Number of Problem

Old version website

Redesign website

No. total X problems X problems No. total X problems X problems
Themes
Themes problems /Expert n=4 /Novice n=4 problems /Expert n=4 /Novice n=4
Design 14 2 1.5 Design 4 0.75 0.25
Format 11 2 0.75 Format 2 0 0.5
Navigation 7 1.5 0.25 Navigation 3 0.5 0.25
Terminology 9 1.75 0.5 Terminology 2 0.25 0.25
Uniformity 4 0.75 0.25 Uniformity 0 0 0
Learnability 2 0 0.5 Learnability 0 0 0
Total 47 8 3.75 Total 11 1.5 1.25
Table 4. Usability themes from problems
Themes Definitions Examples from two websites
Design . . . et
General page design and layout, including I think it’s better to let the top alert banner smaller,
consistency, what is located on the page so it doesn’t cover so much of the information
and how it is located. Includes content, below the dash board.” “The size of this icon can be
font, color, density, placement, images bigger, not so much, but to make it clearer.”
Format Effective use of general features “I thought it was below the account menu, but there
throughout site such as entering online is only a log out.” “
forms, the date format show, logical order
and use of drop down menus.
Navigation

The way a user navigates throughout the
website to complete tasks. Includes clear
menus, link recognition, users to know
where they are within the site at all times
and how to get back to where they came

from

“These links are too difficult to read. They are
grouped together closely, and too many words
makes me confused about the functions.” “How to

get back to that page?”
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Terminology Reflect the users’ language, tasks and “I thought labs report is a report you write after you

2

intentions on the website. User should not  do an experiment.” “What does referrals mean? Is

have to think about what might be within a  that common to use?” “I don’t know where to find,

link — but be able to easily identify their so I just go back to the beginning and just randomly
desired link. Including link names. click...Labs Report is hard to find.”

Uniformity All the features of website are consistent “This blue is odd. The color should be darker.” “I
with outer environment, which is websites  have never used this web site, is this really our
of department of University, include university’s website?”” “I think it needs
design, format, navigation. improvements.”

Learnability . . . " . . ”
The ability to easily learn a website For a beginner this is quite confused to use”.

3.2 Results

3.2.1 Number of problems

Comparing the number of problems, Table 1 provides an overview of the problems found in both

websites, and it showed a significant decrease in the number of problems (ts=4.65, p=0.005).
3.2.2 Completion time.

The mean time taken to complete the 9 tasks in UHS website was 19.22 seconds (SD+23.53) and in
redesigned website was 16.66 seconds (SD+17.64). Overall, the modifications to the website resulted
in the mean time to complete the tasks decreasing by 13.32% (2.56 seconds). An independent sample

t-test showed this as not a significant decrease in time (ts=1.99, p=0.23).

3.2.3 Subjective user preference

Comparing the website preference, 7 out of 8 participants showed their preference on redesigned

website while 1 participant thought both websites are okay in terms of performance on finishing tasks.
4. Discussion

The purpose of this study was to evaluate an existing health care website and a redesigned website with
the intent of applying usability testing to find if the redesigned website performed better. A number of
usability testing techniques were used to gather data. Comparisons highlighted the improvement made

to the website including number of problems, completion time and user preference. To test the overall
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website, participants were asked to complete 9 tasks. From the process, six usability themes emerged
and were used to categorize problems. Then modifications were able to improve the usability of the
whole websites. It is recommended that the Student Health Center or administration developing or

maintaining the UHS website consider the six themes to guide, but not limit, their testing and redesigning.

The fact that there is no significant difference in completion time relied on many reasons. When
participants cannot find target object at first glance, they would start to click randomly and scan all the
information on the website. As time went by, participants (especially novice users) would feel anxiety

and ignore the right object.

One interesting finding about novice users’ performance on completion time. For novice users, the mean
time taken to complete the 9 tasks in UHS website was 24.37 seconds (SD+24.08) and in redesigned
website was 28.06 seconds (SD+28.27). Compared to expert users’ mean time in UHS website 9.17
seconds (SD+5.87) and 10.90 (SD+8.45), it is apparent that novice users performed better in UHS
website as they can search every catalog one by one in the shallow website. The reason for this
phenomenon needs more exploration. According to Cagla Ozen Senelar, Nuri Basoglu and Tugrul Daim
(2004), among five product design features: customization, adaptive behavior, memory load, content
density and speed on user preference, speed is the most important features that affect user preference,
followed by workload and content density®. Some of user interface characteristics such as menu
structures, screen layout, etc. have influence on memory load. Carefully designed interfaces can support
users to use systems more easily and efficiently by reducing user memory load. Reducing a user’s
memory load relies on interface ability to recognize information rather than forcing users to recall it.
The shallow UHS’s website, one function in one menu and lots of menus in one page, allows users to
just recognize information without any recalling. So even if UHS has higher content density, users still

performed better at the speed of finding certain information.
5. Conclusion

This project compared UHS website’s and redesign website’s usability problems and leaded to
improvements on the website from end-user’s perspective. This usability test provides not only
major themes and smaller problems that needed modifying, but also a redesign website with
better performance on completion time and subjective user preference. The identification of the

six usability themes can be used to guide future research and development of the UHS website.
6. Limitations

It is acknowledged that this study has its limitations. The researcher was the only observer
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during the testing procedures. It is recommended a minimum of two observers should be used
to decrease the risk of observer bias and more participants to increase the credibility of the

findings.
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Appendix A.

All screens of redesigned website prototype are included. The Axure link is

https://596edo.axshare.com with password Bcjl9usa

ennState  University Health Services

Welcome back! To confirm your identity, you must
provide the following additional personal information

Please confirm your Date of Birth:

EI (N I

Figure A.1 Log in page of prototype

PennState  University Health Services O’ Helen smith

Schedule Reports Immunization Messages

Claims
* NEW TASK * Add Gender Identity and Preferred Pronouns [Note: Profile information is only available to UHS] 3¢

= My Messages f3 My Schedule

£ Upload Your Immunization Verification Form

(UP Students) Upload an image of your insurance card No currently scheduled appoitments
Request a Medication Refil from your provider Go to Schedule Appointments
Read and Send Secure Messages

$ My Billing Statement My Reports

Total Patient Balance: $0.00

Print your Labs Reports
Print Your Medical Bills

You last logged in: 12/2/2018 6:38:54 PM

Figure A.2 Homepage of prototype
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NFWrznnState University Health Services ©) Helen smith

Schedule Reports Immunization Messages Claims

Appointments for Helen Smith

No currently scheduled appointments.

Schedule an Appointment

You Gan Reveice Text Message Appoiniment Reminders and Other Alerts: Enable Text Messages

Figure A.3 Schedule page of prototype

1&\ PennState  University Health Services O Helen smith
>

Schedule Immunization Messages Claims
Medical Report
Visits ‘ ‘ Allergies/Medication ‘ ‘ Labs
Coll. Date Test Name Result Flag Reference Units
912812018 CBC with Differential view report
HCT 399 345475 %
HGB 132 M7-157 o/d
MCH 27 Low 28-32 Pg
MCHC 33 3237 g/di
Mcy 81 80-100 L
MRV 95 90120 L

If you want to report a change (addition/corection) to this information, please send a secure message deseribing the
addition/correction to our Health information Management department - [Messages, New Message, | would like to
report a change (addition/carrection) to my medical history].

on

Figure A.4 Reports page of prototype

1’@"\ PennState University Health Services

Schedule Reports Immunization Messages Claims

[DQUUALESER  immunization Form

status @ Compliant (Last calculated on 12/2/2018 4:23:20PM)

Compliance Details

Clearance Status Last updated
Measles Immun ® Compliant @ 12/2/2018

Mumps Immun & Compliant € 1222018

Rubella Immun © Complant @ 12272018

Immunization Events [show Details
Procedure Event Date Comment

HPV Gardasil 9 (Administered) 10/2/2018 HPV #1
Measles-Mumps-Rubella (Administered) 8/23/2018 diluent Lot # R0027 exps. 2/20/2020
Measles-Mumps-Rubella 6182018

Figure A.5 Immunization page of prototype
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1’&”\ PennState  University Health Services
’

Schedule Reports Immunization Messages Claims

Secure Messages Inbox for Helen Smith

Read From Date Subject

| Janine Gau. PAC | 101112018 1:59PM Your Resuts

| BRNKER KRiSTI | 812812018 3.00Pm Referral Message

| Heather Foresman | er2312018 5. 18PM Your Immunization

v OFFICEFRONT | 812212018 4:33PM Insurance Information

v OFFICE FRONT 8/21/2018 8:30AM Insurance Information

v Amy Chumer | 82012018 4:49PM Endocrinology

v OFFICEFRONT | 8812018 12:52PM Insurance Information

v '@gﬁmgg' 71812018 9:01AM CTION REQUIRED-Immunizations

v ey 5212018 9:22PM CTION REQURED-mmunizations
Page:1

Figure A.6 Messages page of prototype

1@\ PennState  University Health Services e elen Smith
¥

Schedule Reports Immunization  Messages

UHS Forms Handouts Letters Survey Forms.

Name:  Shi, Xiaochen
School
1D Number: 91657

Please complete the following forms before you begin your studies at Penn State.

Health History Submission Form
Notice of Privacy Practices (rev. 5/16/2018)

Please read the following
Click on the Health Histery Submission Form and Notice of Privacy Practces links below to access the form
Please allow 72 hours for your submission to be processed

How to submit the required immunization information:

Step 1. Print a copy of the Immunization Verfication Form and take the form to your healthcare provider for completion
Have your healthcare provider complete the Immunization Verfication Form (in English). Note: The Immunization
Verfication Form MUST include your healthcare provider's signature with tile, date, address AND organizational stamp.
Step 2. Upload your Immunization Verification Form and any positive antibody fiter blood test results (in English)., if
applicable, by selecting the "Immunization Upload” menu option on the left

Form Name ~ Status
Health History Submission Form ~ Completed:
Submitted on: Monday, August 20, 2018 8:54 AM

Notice of Privacy Practices (rev. 5/16/2018) ~ Completed:
Submitted on: Monday, August 20, 2018 8:27 AM

Figure A.7 Claims page of prototype

\ﬁ\ PennState  University Health Services

Schedule Reports Immunization  Messages

Log outl |

Billing Statements of Helen Smith

Total Patient Balance : $0.00 (Credit)
The Total Pafient Balance above may include other account acivity not shown below.

Statements for the last 12 months:

Date of Service Provider Stmt# | Charges | InsuranceBalance | PatientBalance
11/7/2018 | UHS, ANCILLARY SERVICES | 961275 |  $15.00 $15.00 50.00 View/Print
10/2/2018 BERRY, ELIZABETHARN | 947473 | $375.00 $375.00 0.00 View/Print
9/3/2018 BURGE, GINARN 935544 | $15.00 50.00 50.00 View/Print
812112018 BURGE, GINARN 934235 | $104.62 50.00 $0.00 View/Print

Please note: This website does not reflect your e-Lion account. This website provides you with copies of your bil for your records or for
your use. Charges that have been uploaded to your student account will appear in e-Lion within 24 hours Paymentis made to the Bursar
either through e-Lion or at the Bursars Office in 103 Shields Building.

IMPORTANT HOTICE REGARDING YOUR BILL: Your charges have been transferred either to your insurance company or to your bursar's
account. Please contact our billing company MHS at 1-800-762-9800 if the charges were snetto your insurance.

Need help?

Figure A.8 Billing Statement page of prototype
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PennsState University Health Services

Schedule Reports Immunization  Messages

Insurance Card for Helen Smith
Instructions:

Please upload the images of the front and back of your insurance card.
Choose Front Image: Choose the file from which you want to upload a picture of the
front of your insurance card

Choose Back Image: Choose the file from which you want to upload a picture of the

Choose Front Image back of your insurance card

Click SAVE

You should receive a message letting you know the image has been successfully saved.

. We accept the following file types: PNG, GIF, JPEG, JPG.

Choose Back Image Save ‘ Cancel |

Figure A.9 Insurance card page of prototype

| Pennstate  university Health Services

Schedule Reports Immunization Messages Claims

Profile for Helen Smith

Date of birth Januarary 01,1900
Email address: xus161@psu.edu
Preferred name: W
Pronouns: Edit
Local phone (po0cpoocoooc Edit
Mobile phone: (00000000 Edit

Select Carrier to Enable Text

Mobile phone cartier Message Appointment Reminders

Local address: 000000
Preferred Communication Method: Secure Message
Current Primary Care Clinician GAUL, JANINE PA-C
Emergency Contact (unknown)

Figure A.10 Profile page of prototype

Schedule Reports Immunization  Messages

Referrals of Helen Smith

‘ Date ‘ Type ‘ Provider ‘ Diagnoses ‘ Status

‘ 8/2012018 ‘ ‘ Endocrinology ‘ Graves' disease ‘ REFERRAL APPT MADE

Figure A.11 Referrals page of prototype
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