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Chapter 1: Introduction

““There’s constant tragedy with the deaf that is avoidable,’ said DeLoye, who had become
close friends with the Valencias through her husband, who is deaf. ‘We’ve come such a long
way just in this century. . . . But they were asleep, so the Sidekicks and the computers burned
up. . . . It was up to the neighbors to call 911.”” (Reston 2007)

Ruby Pachecho and Alex Valencia were a friendly couple, both of whom were
deaf, so they who wrote notes and taught some common signs to communicate with their
neighbors. They used vibrating alarm clocks and strobe lights attached to their doorbell
to alert them when neighbors or friends came to visit. They had a TTY, whichtis wha
brought another deaf friend, Melissa Phoenix, to their house on December 4, 2007
(Bjelland 2007). But they did not have the one device that could have saved their lives
that early morning: an audible smoke alarm connected to a strobe light anohgitisd.
Although advanced users of technology, many people who are deaf or hard of hearing
either do not believe they need this technology or do not know the technology exists. Due
to the hearing impairment, they are far more at risk for being hurt or killetiray as
most fatal fires occur when people are sleeping and less aware of thaminslimgs. The

smoke alarm should wake people up, giving them enough time to escape the home, but

! Throughout this dissertation, | use the followingdelines for deciding when to capitalize “de&beaf”
connotes Deaf culture (the shared use of Ameriéam [Sanguage and other cultural practices) or tkafD
community while “deaf” connotes a description o fherson’s hearing capacity. These are the correnti
followed in journals focused on Deaf issues andcthreventions outlined ithe Chicago Manual of Style
also recognize that the People-First Language Mewtmrges writers to use “people who are deaf’erath
than “deaf people” because the movement assettdehiness is only a characteristic of that indiaid |
will use both phrasings so that | follow the comnommventions of Deaf scholarship.
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customized smoke alarms with visual and tactile alerting mechanismss#geand
neither well understood or widely known.

Some fire service organizations have worked to fill this gap by applyingdat gr
funding to distribute or install customized smoke alarms. Unfortunately, although the
efforts are well intentioned, they have installed alarms with only an audiblesarad vi
alert, sacrificing the additional tactile alert in lieu of the more d#ble alarm and of
reaching more people in need of the alarms. But recent research suggel&svwbe are
deaf or hard of hearing may not awaken with the strobe alarm (Bruck and Thomas 2007,
9-10). The need for a new educational campaign is crucial to inform people that the
have limited protection when they believe they have reduced or eliminatedgkei
altogether.

Furthermore, the fire at the Valencias’ home shows a need for more education
about fire prevention and strategies for escaping a fire. Shockingydiieg to the U.S.
Fire Administration (USFA), “most [people who are deaf] have never nedigr
practiced an escape plan,” and even worse, most have never heard of such an idea (1999,
13). The cause of the fire at the Valencias’ home, a lit candle, is addredsed¢amimon
messages publicized about fire safety, so even limited exposure to theaganesay
have changed the Valencias’ behavior and increased their chance of Hadatgndle,
sitting on top of a television, started a fire in the Valencias’ main room, thewbene
the husband fell asleep but was awakened by the fire burning at his feet. ptdaaa
could not rescue or alert his wife and her friend who were sleeping in the bedroom

(Bjelland 2007).



The Valencias’ story is common but not well publicized, leaving many to asum
that fire safety is not a pressing issue in the Deaf community. Perhapslibisarises
because the number of hearing and nonhearing people killed or injured in fires is
relatively low compared with those killed or injured in car collisions or drowning
accidents (Kung et al. 2008). Yet the words of the Valencias’ neighbor revealtthef
the situation, “There’s constant tragedy with the deaf that is avoidabledsAla the
deaths or injuries caused by residential fires are avoidable, or preeciotabime degree,
if those living in the residence can access the proper equipment and education.

The USFA in 1999 recognized this truth and decided that people who are deaf or
hard of hearing were an important population at risk and in need of fire safetyi@aucat
According to the National Institute on Deafness and Other Communication Dsorder
(NIDCD), in the United States in 2008, approximately 28 million people are hard of
hearing with 2 million of those people diagnosed as profoundly deaf. The USFA argues
that this population has been left out of traditional methods of communicating about fire
safety (1999, 12). The Deaf community is often seen by hearing people aslan ins
community that is distrustful of outsiders (Harmer 1999, 92-93; Mindess et al. 1999, 85-
86), so fire safety professionals may find it difficult to begin new outreach ortezhata

programs targeting this populatidften, interpreters are not present during community

2 Harmer, examining the history of deaf people amalthcare providers, argues that many memberseof th
Deaf community choose to rely on each other rathean reaching outside of their community because
hearing people have labeled the deaf as “disabigzhired, and otherwise undesirable” (1999, 92).
Mindess et al. explain the insider/outsider peripe@s originally a dichotomy between deaf andinga
individuals, but now, with the proliferation of siganguage, this dichotomy seems to have shift¢dase
who use ASL versus those who do not (85-86). Bexthstarget audience is the best judge when
designing educational programs and materials—mega@ators of those programs and materials need
ways to engender the Deaf community’s participatidine best way for a hearing person to reach into a
Deaf community and to begin to gain trust is thtougrking with people who are deaf and who have
established ties to the Deaf community. Knowing s@8L is also beneficial.

3



meetings or health fairs where fire and life safety educators teaghréivention, and
when deaf people have attended such events or read materials developecebyidee s
organizations, they find the information incomprehensible, inapplicable, or completely
irrelevant to their home situations. For example, typical fire safesgages rely on
giving oral commands to family members during a home escape or following the
commands of the firefighters, yet people who are deaf or hard of hearingtc
communicate in these ways, nor can they read each others’ lips in dark or shedke-fil
rooms or read the lips of a firefighter wearing a breathing apparatéA(US99, 12-13).
Most of the published materials focus on purchasing a smoke alarm at locatosésl
without mentioning customized visual or tactile alarms and without recognizing tha
these stores do not sell customized alarms.

The USFA report (1999) has an appendix with fire prevention information for fire
and life safety educators to use when teaching people who are deaf or harthgf hear
Yet, much of the language has no corresponding ASL sign and is too abstract and dense
to understand when written in English, the second language of many people who are
deaf® Words like “hazardous,” “refrain,” “combustible,” and “tempered glass” are
confusing and too technical for adults who are deaf, much less for deaf teenagers and
children, to understand and apply. USFA states that they hope as children are
mainstreamed in schools that those who are deaf or hard of hearing willgain m
information about fire safety, thus placing the burden of the problem on schools (USFA

1999, 13). Yet none of the fire safety curricula or programs targeting childtadesc

% According to Mitchell et al. (2006), declaring accurate percentage of people who are deaf andaisho
use ASL is not possible at this time. No surveydmseed specifically about the use of ASL, and many
previous national surveys have coded using ASLspsdking English.” See the entire article for a
historical discussion and review of literature tier factors impacting a lack of reliable statistic
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customized information for homes with people who are deaf or hard of hearing. Although
the population was acknowledged “at risk” in 1999, no real efforts have been made to

educate therfh.

Current Efforts

Flash forward a few years to 2006. | have accepted a position as a techneral writ
on a grant program creating customized fire safety messages for people abilitiéis. |
am brought in after other writers have drafted most of the messages and wakad wi
team to create a DVD of the messages in ASL. The messages focusnonategti
maintaining the Silent Call smoke alarm with a strobe light and vibrating diskinge
and practicing an escape plan, and preventing fires when cooking, smoking, and when
using candles, electrical appliances, and firepladéd® content of the messages has
been tested through focus groups, and individuals with different disabilities have
reviewed each document during several stages of development. Part of my jdditis to e
and send to production these messages, but my main energy will focus on modifying a
fire safety curriculum for children and teenagers with disabilities.

To accomplish this task, in late 2006, | joined a roundtable of teachers discussing
how to customize educational materials for deaf students. The teachersieetphaw
the concepts needed to remain as concrete as possible. They also said that thair student

had difficulties reading long texts and that many of their students testelolelost their

* | searched WorldCat, journals focused on deafardsieaf education, journals focused on adolescent
education, Fire on the Web (a research portal mimied by the National Institute of Standards and
Technology), Google.gov, the National Fire Protattssociation website, and the Gallaudet-affitlate
websites (Gallaudet UP and the Clerc Center) fograms, pilot studies, and/or any educational riadser
on fire safety for this population.

® The Silent Call detector used in this program waslel 1008-4. For more information, see
http://www.silentcall.com. The detector was ingdllith the Sidekick receiver and the vibratingdis
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grade level in vocabulary and reading comprehension. This finding corresponds to a
prevalent theme in Deaf education research showing that children with heasihgvyes
delays in acquiring English (Vermeulen et al. 2007, Mayer 2007, Kyle ants 2806,
Easterbrooks and Baker 2002). Most students who are deaf graduate from high school
reading English at a fourth grade level (Vermeulen et al. 2007, Traxler 20@0). T
teachers emphasized that the technical vocabulary of the fire safegptonould need

to be rewritten in places; short written guides, like a teenage-version oéisages
already in production, seemed questionable for reaching this audience.

Finally, one teacher said, “Put it on the web. If it's on the web, they'll getlis.”
simple statement became the foundation of my research. | wondered whateady air
the web, so after executing a quick search, | found ten or so websites tarlyidirgmn c
(grades 4 and under), attempting to teach them through cartoon characters, coloring
pages, and puzzles about smoke alarms and how to escape during a fire. But these
websites suffered from the same problem as the multitude of published ftse safe
materials—no recognition that people who are deaf or hard of hearing have a different
situation that requires customized equipment and messages. Even most of tleswebsit
targeting adults did not recognize how a disability may affect an indikscalaility to
escape during a fire, may require different alerts through a custdrsizoke alarm, or
may present additional fire hazards in daily life.

Another problem with the websites targeting children is that they offer mostly
passive activities rather than reinforcing concepts through problem-solvialg or r
playing scenarios. For example, USFA Kids, sponsored by the U.S. Fire Adatiorst

(USFA), offers three short tutorials for children to learn fire pregardtrategies, what to



do in a fire, and how to maintain smoke alarms. After each tutorial, children take a
multiple-choice quiz, asking them to recall what they learned on 2-3 screens’ worth of
information. However, five categories of the site are devoted to coloring,pages
crossword puzzles, and matching games that do not actively engage children in
understanding the concepts.

If cartoons and coloring pages are not enough to discourage teenagers from
considering these sites as credible sources of information, the fact thavhthe sites
fail to follow even the most basic guidelines for web accessibility as outhnE899 by
the Web Accessibility Initiative is sure to prevent teenagers who aredearfd of
hearing from remaining on the websites (W3C Website, Guidelines 1.0). Mbstsef
sites rely on the same jargon and long textual descriptions used in the firatipreve
information in the appendix of the USFA report, which may suggest that the indaistry a
whole has lost sight of how to customize information for special populations. Claarly
language was not tailored for children or teens with lower reading lenelddition,
many of these sites rely on Flash, a technology that makes captionog} atrpossible,
and other plug-ins that schools are likely to block. For example, Sparky tHedgte
sponsored by the National Fire Protection Association (NFPA), requires a Stvackw
plug-in before students can access the content, and the site’s navigation is so confusing
with catchy phrases for categories that many students may have difkioalzing where
to find basic facts about fire safety.

Finally, for deaf or hard of hearing teenagers to take these messages!pethe
websites need to provide more information about preventing fires and possibigisgtuat

that are more relevant to teenagers such as camping, cooking, and fyréengaddtic



buildings or venues. Some of this prevention information is available on websites
targeting adults, such as the NFPA site, but the long paragraphs, lack of graphics
heavy jargon make this information difficult to understand and unappealing. But, these
were only my observations; they would remain unsubstantiated unless | had feedback

from deaf or hard of hearing teenagers.

The Research Purpose, Questions, and Scope

This research project explores several research questions through three phase
The first and second phases explore whether the current fire safegrsitaedible,
useful, and satisfactory to teenagers who are deaf or hard of hearing.cajppgcifie
first phase focuses on defining the teenagers’ questions or information neésts tieel
fire safety. The second phase uses information from the first phase to evahe#ter
the current sites are meeting the identified information needs? Are ttessacziessible
and usable? If the sites are not satisfactory, which my general obses\aiggest they
are not, then the third phase involves creating and testing an accessible, ioferioat
website targeting teenagers who are deaf or hard of hé&4Finig.new website could
provide information about escaping from a fire, preventing fires, and evesrcarehe
fire service.

All three phases of the project integrate a number of diverse researshvilrea
the aim of answering the following questions:

e What are the information needs of deaf teenagers concerning fire?safbat do

they already know about smoke alarms and escape plans? What do they already

® From this point forward to make my argument ascismas possible, | will use “deaf students” or
“students who are deaf” to represent both those avbaleaf and those who are hard of hearing.
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know about fire prevention strategies? What do they need to know about these
subjects? What do they want to know about these subjects? (Research Phase 1)
e Do current fire safety websites meet the information needs of teenagersewho a

deaf? (Research Phases 1 and 2)

e Are current fire safety websites easy for deaf teenagers to te\aga can they
find information quickly? What type of navigation (text only, icon only, or text

and icon combined) works well for this audience? (Research Phases 2 and 3)

¢ Is the information provided easy to understand and use for teenagers who are
deaf? What fire safety vocabulary is appropriate for them? What techihiejpes

them understand complex concepts? (Research Phases 2 and 3)

e Do current fire safety websites appeal aesthetically to deafgees¥aDo they

find the sites interesting and desire to use them? What aspects could be

incorporated into a new fire safety website to reach this audience? @Resear

Phases 2 and 3)

¢ Is Instant Messaging software (IM) a viable alternative to usgmglanguage
interpreters when conducting usability tests of websites with deafgee?aDoes

IM collect the same amount, less, or more information than what is collected

during communication via an interpreter? (Research Phase 3)

By responding to these questions, | hope to determine whether the Web Content
Accessibility Guidelines 2.0 (WCAG 2.0) adequately represent the needs of deaf
teenagers when considering how to make websites accessible to thenidpaEdo
confirm whether instant messaging software is an acceptable and perttapa g to

capture valuable feedback during usability tests of websites.



| chose to work with students at the Oklahoma School for the Deaf, a residential
school, because this is where Deaf culture is most engrained. Many students choose to
attend a residential school for the deaf to experience more Deaf cultuie @nd
surrounded by other students using their same language. Some parents magencoura
their children to go to the residential school if the children begin to show delays in
mainstream classrooms because the classes at the residential achenialler. Also,
the delivery of information is in multiple formats while remaining rooteA$L as the
primary method of communication. The residential school for the deaf, therefwes ae
dual purpose of providing students an environment to improve their reading
comprehension and an environment where they can build strong ties to Deaf culture.
Creating a website in collaboration with these students, a website thepaerstand
and use, is a way not only to ensure the concepts and vocabulary are appropriate, but
more importantly, a way to break into the Deaf community, ensuring mogptaoce of
the website and its content within the target audience.

My research site also limits my scope because | worked with students in grades
12 at only one residential school for the deaf rather than students in different rakident
schools for the deaf or those mainstreamed in public and private schools. This limited
scope means the website created may not appeal as much to students outsidi@lreside
schools. Some students may view the information as common knowledge and lose
interest quickly. Hopefully, the additional categories of careers in fiegysahd those
customized to the activities of teenagers will provide relevant informatspecially

when compared to the other fire safety websites in existence right now.
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To ensure the participants in my research would have their rights protected and to
ensure my consent forms, testing instruments, and research methods weliesgérica
aspect of my study was approved by the Institutional Review Board at Oklahat@ma St
University. My study was classified as “Expedited Special Population,” mg&oir
members of the board reviewed and approved the research application and materials
before and during my contact with the student participants and their parentsligsardi

(see appendix A for the approval letter and consent forms).

Chapter Outline

This first chapter has shown how deaf teenagers are an important population at
risk and one deserving of customized fire safety information. Using a websiédiver
this information seems logical given that 93 percent of teenagers go onligalayer
(Lenhart et al. 2007). Chapter two clarifies the gaps in current research amagyhow
research will bring together diverse areas to ultimately providefectigé fire safety
website for the target audience. The third chapter outlines my resegitobdology
including a short questionnaire, students’ evaluations combined with my contentsanalys
of the current fire safety websites, and think-aloud interviews to evaluate fax@e
safety website targeting teenagers who are deaf. Chapter four desicelvesults of the
first two research phases, revealing problems with the current fity safbsites and
showing the need for a new website. The fifth chapter discusses howrletttig new
fire safety website and the results of the think-aloud interviews, evajube
effectiveness of that site and of instant messaging software asfartoohducting
usability tests. Additionally, the fifth chapter describes the neededsitgans to make

it more appropriate for the target audience. The final chapter providesl overal
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recommendations when designing and testing websites for teenagerewleafaand it

outlines potential research areas in accessibility research andtysabiing.
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Chapter 2: Review of Literature

“A smoke alarm makes a very loud beeping noise to warn you that a fire has started. When you
hear that loud noise, follow your home escape plan and get out fast.” (USFA Kids)

“Web accessibility means that people with disabilities can use the Web. More specifically, Web
accessibility means that people with disabilities can perceive, understand, navigate, and
interact with the Web, and that they can contribute to the Web.” (WAI)

“Meeting the required accessibility standards does not, however, necessarily mean that a Web
site is usable for people with disabilities.” (Theofanos and Redish 2003)

Understanding where the current research stands is important for knowing what |
should attempt to accomplish with my research. This project pulls togethealsever
diverse areas, areas with different goals, methodologies, and vocabulesykiAg
knowledge of fire safety concepts and concerns, along with how to design and test
websites with people who are deaf, will enable me to show why this project igampor
and to clarify the language and goals for my research. Therefore, | avthigschapter to
show the current research in the following areas:

e Fire safety statistics and educational outreach
e Web accessibility standards and studies

e Designing and testing websites with teenagers, including those who are deaf

Fire Safety and Targeted Groups: Who’s at Risk?
In the United States in 2007, a person died in a fire approximately every two
hours and 33 minutes, and every 30 minutes someone was injured (Karter 2008). Also in

2007, a home fire was reported every 76 seconds (Karter 2008). For teenagers aged
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10-14, fire and burns were the third leading cause of deaths (CDC ‘ZDB& number of
deaths caused by fire and smoke inhalation has been declining since theiorstaf
residential smoke alarms was made affordable in the late 1970s; however, ey of
2,895 civilian deaths and 14,000 civilian injuries, in residential fires during 2007 alone,
are preventable with a working smoke alarm, an escape plan, and basic knowledyge of fi
prevention strategies (Karter 2008).

According to the timeline ifrire and Life Safety Educatqt997), public fire
education has a well established history beginning with Franklin Wentworth'’s
“prevention bulletins” that he first sent to newspapers in 1907 with hopes that thely woul
become longer articles (Powell 7Ry the 1920s, 23 states had mandated some type of
fire safety education in public schools. The 1970s were significant to this branch of the
fire service because éimerica’s Burninga report from the National Commission on
Fire Prevention and Control urging more educational programs and issuing NFFPA 1031
that included standards for a fire prevention education officer (Powell 7). Dihargst
30 years, NFPA has funded private and public educators and researchers, npapdofits
state and local entities to develop and revise curricula to target variajsagecially
young children and senior citizens.

Yet even with all the emphasis on customized curricula, one large group that has
been overlooked with regard to fire safety is people with disabilities, who ar@far m

likely to be injured or killed in residential fires than people without disabilttzdl

" The data were calculated using the CDC’s WISQA®RBK{-based Injury Statistics Query and Reporting
System) at http://www.cdc.gov/ncipc/wisgars/. Uaimtional Injury is the leading cause of death farse
aged 1-44, but when exploring what causes of deatte up this category, fire/burns are the thirdlileg
cause of deaths for those aged 10-14.

8 Unfortunately, the 1997 edition of this textbosklie most current version of training materiats fo
people studying to become Fire and Life Safety &tars in 2008.
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2005). Exact statistics regarding how many people with disabilitiegjared or killed
by fire are masked because it is often difficult for the reporting ageteidetermine
some disabilities when victims are found; it is easier to track fire degthge and
location. The National Fire Incident Reporting System (NFIRS), maeddby the
USFA, does not track disability type because of the difficulties of accy@ietluding a
disability is present.The fire may consume assistive technology (AT) devices often
associated with disabilities, or victims may have attempted to escdyptviT devices
such as hearing aids or canes. Some disabilities, especially those of hoesajiagd not
easily visible, so fire service organizations cannot accurately report Newspaper
reports are the most reliable source of information showing how often people who are
deaf or hard of hearing are injured or killed because of fire.

Even though hard statistical evidence is not readily available, thedbgid
people with disabilities having a higher risk of injury or death in a fire i teas
ascertain. People with mobility impairments and vision loss or blindness wdl ha
difficulty exiting, but they have a higher chance of evacuating becausarthalerted to
the fire by audible smoke alarms. People who are deaf cannot respond to audhiitse alar
which are designed to awaken people from sleeping when they are less awaie of t
surroundings and more susceptible to fatal fires. Those with hearing losdIyioise
hearing in the higher frequencies first, with more profound loss developingnlaber
lower frequencies (known ggesbycusis The average smoke alarm operates at 3,100

Hz or more, meaning those with hearing loss are far less likely to hdagthipitched

°® NFIRS is the largest database of fire statistiith more than 21,000 fire departments reporting
information every year. Although participation sluntary, academic and industry journals use the
statistics from this database to represent the auzstrate information regarding fire incidents. Fare
information about this database, visit http://wwsfaudhs.gov/fireservice/nfirs/about.shtm.
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alarm sounding (Bruck and Thomas 2007). To combat this obvious problem, auditory
alarms have been combined with a visual strobe light that emits a bright enougbf pulse
light to awaken people from sleep. These are more costly alarms, but thbgaperc

than alarms equipped with both visual and tactile alert mechanisms. DuringttB@ pas
years, fire service organizations have used grant funding and other donations to purchase
audible alarms with strobes and to install them for their community membergevho a

deaf.

However, Bruck and Thomas (2007), working with 38 people who were hard of
hearing (not profoundly deaf), showed that strobe lights alone awoke only 27 mércent
participants while the standard 3,100 Hz alarm alone awoke 56 percent of patdicipa
(60-62). Their results are startling and mark a substantial shift in common@gms
held throughout the fire service and disability organizattd@suck and Thomas
recommend that people who are deaf use a combination of a lower-pitched auditory
alarm, strobe light, and vibrating disk or bed shaker (68-69). This dramatic shift in
technical knowledge demands better education, specifically educationabisatgh
enough room on the page or screen to explain the complex issue and to provide links to
places where the more effective alarms can be accessed.

Most of the educational outreach in fire safety focuses on programsatiafire
safety to young children, emphasizing “stop, drop, and roll” and how to escape during a

fire. The popular fire prevention week in October means fire and life safeta®rs are

1% Fire service organizations have often purchassiake alarm made by Gentex that comes with a strobe
light attached to the top of the smoke detectars tombining the audible alert with a visual al&tis

alarm retails for $150-170 while the Silent Ca#irah that comes with a strobe light and vibratirekdied
shaker retails for $300. Because the Gentex alambaout half the cost of alarms with tactile arslal

alerting mechanisms, the fire service and disghilifganizations purchase, demonstrate, and mdrkeét
alarms for people who are deaf or hard of hearing.

16



in schools across the nation promoting smoke alarms and home escape plans. These
messages are not often customized for older children and teenagers becausentdad as
that they have adequate knowledge of fire prevention and evacuation strateees. If t
education program has a website component, the websites are not accessilaleeto ¢

or teenagers who are deaf because they fail to provide captions and because many of
them have far too much text and complex language for deaf teens who typically graduate
from high school with much lower than"1grade reading levels (Kyle and Harris 2006,
Paul 2003), perhaps as low as'agiade reading level (Traxler 2008)Teenagers who

are deaf are a high-risk group in need of specific educational outreach te tesur
understand how to escape fires along with how to prevent them altogether.

In addition, campaigns targeting younger children may not meet the information
needs of teenagers given that teenagers have far more independence atydfeapaci
understanding exit strategies and fire prevention. According to Kantennaa’Amore,

“Fire safety education should continue through high school (probably the toughest
audience of all) and college” (2001, 89). Most of the current campaigns #ezlltm

cartoon characters explaining how to get out of the home when there is@fr® use

a smoke alarm; and when to stop, drop, and roll. These basic messages are important, but
they need to be customized for deaf teenagers. They could be augmentea with fir
prevention strategies about candle and cooking safety along with a feldigs a

creating exit strategies for public buildings, especially when visaekaire not installed.

" Interestingly, Fagan et al. (2007) found thatdeih receiving cochlear implants when age 6 or geun
had overcome their delays in reading compreheraiohvocabulary development with reading
comprehension scores “within the average rangldaring children” (469). But this progress depewrls
the child receiving the cochlear implant prior e (the earlier, the better) and actively weathgg
device. Also, these devices remain controversiti thie Deaf community.
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These teenagers have unique needs, and they deserve a fire safety welasitedbsts

those needs.

Web Accessibility Guidelines: Compliance and Testing

Not only have people who are deaf been left out of fire safety initiatives, but they
have also been overlooked until recently in web accessibility. Web accegsiagdit
become a higher priority, rather than an afterthought, in recent yearsesisrgent
agencies attempt to provide services and remain compliant with Section 508 of the
Rehabilitation Act:? Although many corporate websites remain inaccessible (King et al.
2005, Loiacono 2004), lawsuits such as@epartment of Justice (DOJ) v. Sylvan
Learning Center¢DOJ 2007) and theederation of the Blind (FOB) v. Target
Corporation(Sliwa 2006) will motivate corporations to revise existing structures and
design principles, integrating accessibility as a backdo@d. v. Sylvarargues that
Sylvan should provide sign language interpreters and other assistive tegtrumtogs
when working with students with disabilities at no additional charge to the student.
addition, the DOJ argues that online tests and other study guides need to be fully
compliant for students with disabilitieSOB v. Targetrgues that people who are blind
cannot purchase items on the Target website, items which are only provided on the
website rather than in the physical stores. Because people who are blind have belen denie
access to this inventory, they argue that Target is in violation of Section 508.

These lawsuits are important because they reveal the importancesHilalece

websites even when people with disabilities may not be the target audiehoseof t

12 For a thorough history of the legal issues withAA8nd web accessibility, see chapters 16-1Web
Accessibility: Web Standards and Regulatory Compkg2006).
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websites or services provided. Furthermore, the lawsuits show that although guidelines
for accessibility were approved in 1999 and multiple guides were published showing
programmers and web designers how to comply with the guidelines, many dorgorat
and organizations still do not comply or do not understand how to cdripiws,

drawing attention to web accessibility and clarifying the guidelinesigtr usability tests
with people of all disabilities should decrease this digital divide (RTC ROGS).

The Web Accessibility Initiative (WAI) was introduced as one of the five
domains of the World Wide Web Consortium (W3C), a domain devoted to developing
guidelines and tools for web accessibility by coordinating with individuaarekers,
disability organizations, governmental groups, and industry. The comprehensive
guidelines became a W3C Recommendation on May 5, 1999, known as Web Content
Accessibility Guidelines (WCAG) 1.0, and have now undergone a significantoretisi
incorporate new technologies in Java, Flash, and browsers (WCAG 2.0). WCAG 2.0 is
set to be approved in February or March of 2008. The guidelines describe coding and
formatting techniques and evaluation methods, along with links to helpful resources or
additional standards, for implementing each guideline (Web Accessibilitytive
2007).

WCAG 1.0 is clear when illustrating coding that enables users to navigate via
keyboards or other assistive technology devices rather than mouse-only fundtemns. T

guidelines also address issues of captioning and text-only versions to enadsle scre

13 This claim is best articulated in several essaysdvances in Universal Web Design and Evaluation
(2007). The most comprehensive guides publishedtakeb accessibility are as followaleb
Accessibility for People with Disabilitig2000),Maximum Accessibility: Making Your Websites Usédbie
Everyong(2002),Building Accessible Websité€2003), andVeb Accessibility: Web Standards and
Regulatory Complianc€006).
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readers to function properly and to enable people who are deaf to read video that is not
signed. Yet features that truly make a website usable and accessiblepieryko are

deaf have been limited to discussions of captioning and plain language without clear
specifications for either captions or plain language, much less navigatiorbahdda
systems. Many changes are proposed to correct some of this oversight @ WTCA

such as translating spoken words or video into sign language; however, the web
community is debating whether these changes are achievable.

Perhaps because WCAG 1.0 focuses so heavily on rendering websites properly
through assistive technology, much of the research follows along these linag, testi
websites with code checkers and with people using assistive technology or using
keyboard-only access. Yet the primary demographic of people who do not useeassist
technology devices when using computers is people who are deaf, meaning they have
been overlooked. Some of this oversight exists because of an underlying assumption that
the web is a visual medium, fully accessible to people who can see, meaning people who
are deaf encounter no barriers when surfing.

For example since 2000, tdeurnal of Visual Impairment and Blindndsas
published seven studies of people with visual impairments or blindness using websites or
testing new software applications to make websites more accessilmenpareson, the
Journal of Deaf Studies and Deaf Educatard theAmerican Annals of the Deaf
combined have published only three studies testing website accessibility with paopl
are deaf. ICommunications of the ACMeventeen studies are easily found testing
websites with users who have vision impairment; this search does not incltiae all

studies focused on how assistive technology interprets websites and studiss thaly
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code verification programs. Using the same search terms and substituting blind and
vision impairment with deaf and hearing impairment, only two studies appaaih
further proving the underlying assumption that users who are deaf have no problems
accessing websites although no empirical data supports or refutes thi&*claim
One caveat articulated in research represents the underlying attimgtetesting
the guidelines with people with disabilities:
While all of the checkpoints are applicable to evaluating various Web sites, only
the indicators whose relevant dimensions could be objectively captured on-line
were selected for this study. For example, while failing to use ‘theeskeand
simplest language appropriate for a site’s content’ (WCAG 1.0, Checkpoint 14.1)
could be a major mistake of Web sites, this standard was not included since it was
difficult for the coders to objectively decide if some text is ‘clear amgbls’
(Huang 2002).
In other words, it is easier to run a website through an automatic code verification
program or to detect whether an AT device can interface with the websitethatinéo
test these websites with people with disabilitieBven when actually testing the sites

with people with disabilities, the researchers test only the guidehatare easily

% |n theJournal of Visual Impairment and Blindnesge Sapp (2007), Gilson and Ronggiang (2007),
Hackett and Parmanto (2006), Jones et al. (200&9nkg (2003), Williamson et al. (2001), and Gerded
Kirchner (2001). In thdournal of Deaf Studies and Deaf Educatieee Farjardo et al. (2008). In the
American Annals of the Deafee Smith (2006), and Fels et al. (2006). InA8# for studies with users
with vision impairment, a total of 17 studies atblished; see Vigo et al. (2007), Mahmud et al0@0
Tan et al. (2007), Bingham et al. (2007), Takagile(2007), Chandrashekar et al. (2006), Androwitcal.
(2006), Borodin (2006), Mankoff et al. (2005), Danaset al. (2005), Salampasis et al. (2005), Rated.
(2005), Aimeur et al. (2004), Seeman (2004), Ydsilat al. (2003), Hanson (2001), and Asakawa and
Takagi (2000). In th&CM for studies with users with hearing impairmentg Kennaway (2007) and
Saksiri et al. (2006).

> King et al. is one of the few articles to arguatttautomated compliance reporting provides a very
limited view of accessibility compliance status'daiat human judgment is necessary to determine
accurately whether the website is actually compgjyiith the guideline (2005, 527).
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guantifiable. For example, rather than creating a matrix to evaluate whethéext is
clear and simple,” researchers will opt for testing the clearly unalle guidelines of
captions being present or absent or of a screen reader reading the text irettteoober.
However, neither of the two guidelines targeting deaf users—using capteted t
and using plain language—can be tested without the actual responses of congmehensi
from deaf users. A researcher can certainly verify whether a videodaas$ian, but
whether the caption is at an appropriate size, speed, or placement involves the input of a
deaf user. Ensuring that people who are deaf can understand the language captioned
within the video and the language used throughout the site’s content cannot be verified
without the input of people who are deaf. Locating and recruiting people who arerdeaf f
usability tests are difficult and costly in addition to the work involved with locatnty
paying sign language interpreters to facilitate communication duringghe te
Only one article has addressed the concept of plain language when designing for
users who are deaf, but even this article failed to create or test standavbatfo
gualifies as plain language with those users. Boldyreff, Burd, Donkin, and Marshal
(2001) emphasize the need for “plain English” when creating an accessilite diaf
users; they also emphasize how plain language will benefit users withoutitiesabil
because they can more easily find and understand the information presentece(Boldy
(Boldyreff et al. 2001). The specific features of plain language with ¢daipdins for users
who are deaf are creating controlled vocabulary and concise sentencesagnalpbes;
clearly emphasizing the main point visually and shifting it to the front of thtersee or
information block. Unfortunately, Boldyreff et al. emphasize readabdgyes using

readability formulas and a general insistence that plain languagfsl mather than
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empirically testing specific characteristics of plain languaigle people who are deaf or
rather than defining measurable benchmarks for implementing or evalaatielgsite’s
use of plain language.
These are important considerations that need to be tested and clarified in WCAG
2.0 rather than the W3C issuing vague statements about “use clear and sinyalgdang
if those in web accessibility fields want industry to adopt the new standardsngjlee s
guideline in WCAG 2.0 that addresses writing in a plain language styds,stéathen
text requires reading ability more advanced than the lower secondary edusagtion |
supplemental content, or a version that does not require reading ability more advanced
than the lower secondary education level, is available” (Guideline 3.1.5). Unfolyyunate
this guideline is assigned the lowest priority rating of the threegsatieceiving AAA (A
is the highest, AA the middle, and AAA the lowest).
WCAG 2.0 does attempt to outline more quantifiable characteristics of plain
language, listed as “advisory techniques.” These techniques are statéoves fol
e Using sentences that contain no redundant words, that is, words that do not
change the meaning of the sentence
e Using sentences that contain no more than two conjunctions
e Using sentences that are no longer than the typical accepted length for
secondary education (Note: In English that is 25 words)
e Using sentences that do not contain complex words or phrases that could be
replaced with more commonly used words without changing the meaning of

the sentence (WCAG 2.0, Guideline 3.1.5)
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Although these advisory techniques are more measurable than “use clear and simple
language,” the techniques may not actually produce more comprehensible,content
especially for people who are deaf. Furthermore, WCAG 2.0 encourages weledesig

to run their web content through readability formulas—intended as predictorslmigrea
levels—rather than encouraging them to test it with users. Scholarshipnhasstiated

that reading formulas based on sentence or syllable length, when used indepehdently o
other research methods, do not accurately determine whether the language gotd conce
are easy to understand (Connatser 2004, 1999; Giles and Still 2005; Schriver 2003;
Redish 2000). Yet some studies rely only on the results of a readability fosmerta
evaluating whether the material is appropriate for the target audibase;studies, like

the studies using only software verification tools to analyze the coding language of
websites, fail to test with actual people from the target audiénwi@at these researchers
overlook is how the number of nominalizations, sentence clause order, paragraph
cohesion, and other syntactical aspects of the paragraph and sentence contritare far
to comprehension than sentence length. It is unfortunate that WCAG 2.0 will continue to

urge people to use such outdated and problematic methods of evaluation.

Designing Websites for Teenagers, Including Those who Are Deaf
Before investing in creating a website for teenagers, it is importantedordee

whether this method of communication might be effective in reaching themti&ahtis

trends show how the number of teenagers going online has increased ealch2@af,

93 percent of teenagers (aged 12-17) used the internet, an increase from 86rpercent

'8 For examples of researchers evaluating materjatsiiming text through readability formulas without
human evaluation or testing, see Sabharwal andrBddan (2008), Sand-Jecklin (2007), and Hoffmann
and McKenna (2006).
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2004, and 11 million of them go online daily (Lenhart et al. 2007; Lenhart, Madden, and
Hitlin 2005). In fact, IM has become so popular among teens “that the Pew Pnagct [
tagged them the ‘Instant Message Generation™ with AOL IM as the most pdlular
service (Montgomery 2007, 114). Many go online for social purposes, but more and more
report going online to read about current events and to find health information (Lénhart e
al. 2007).

These trends are also present in Deaf communities. Although the stdtistic
computer and internet use in Deaf communities are less precise, there is nbaoubt t
people who are deaf are using computers and the internet routinely (Agboolaeand Le
2000). In 2004, the most recent study of this issue, Zazove et al. interviewed 227 people
in the Deaf community, and 63 percent of their participants responded that they used
computers regularly. Zazove et al. also found that the younger participant@veieae
likely to use computers and the internet and to use them more frequently than older
participants; this trend suggests their statistics of usage probably woulddeve
significantly higher if their median age had been lower than 56 years. Alsessgp40
percent used the internet to find health care information, and 38 percent searched for
general information (Zazove et al. 2004, 380). Given the developments in email, instant
messaging, and social network sites during the last four years, wescameahe
majority of the Deaf community, especially teenagers, is online frequently

When designing websites for teenagers, Nielsen and Loranger report that
teenagers believe “adults are out of touch and don’t understand their situations” (2006,
259). They want sites with stories they can understand and “relate to” and with more

graphics illustrating the text (Nielsen and Loranger 2006, 259). In their 2005atudy
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teenagers (aged 13-17), Loranger and Nielsen found that they have a |lovaactofer
“boring” websites with lots of text or with small font sizes, but this study does not
provide clear guidelines about vocabulary level, which is significant foritajahd
navigation systems (Morville and Rosenfeld 2007). Also left out of this studyirsgtest
more implicit navigation systems rather than the more obvious underlined, blue text
signifying links or more graphical links. Most importantly, none of the 38 paaints

had a disability.

No studies have attempted to build a website with teenagers or people who are
deaf. Only a few studies work with users who are under the age of 18 although
approximately 17 of every 1,000 children under the age of 18 have hearing loss (NIDCD
2008) and although younger ages have grown up with the internet rather than coming to
understand and use it as adults. Studies that have tested web issues with adults who are
deaf have focused on information retrieval and navigation systems. Their segdtst
the guidelines outlined when designing for people without disabilitiesr example,

Fajardo et al. (2006) hypothesized that replacing textual information wihigsaor
icons would make navigating an online newspaper easier for adults who are deaf.
However, after comparing the results of 21 deaf users and 24 hearing users, they
determined that replacing textual links with graphics or icons causes |@ageh $mes
as both deaf and hearing users finding fewer targets and becoming incyeasing|
disoriented (459-460). They uphold the guidelines of providing mixed interfaces

(combining text and graphics) or using text-only labels and interfaces ratheyrépdnic-

" The most authoritative sources for web designeirids to ensure the website meets the needs of its
users are as followsnformation Architecture for the World Wide W07, 3* ed) by Morville and
RosenfeldPrioritizing Web Usabilit(2006, update dbesigning Web Usabilify2000) by Nielsen and
Loranger, andPrincipals of Web Desig(2008, &' ed) by Sklar.
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only interfaces. They do suggest that some of the longer searching timevedeka
due to a complex and deep interface with several links required to drill down to the target
content, meaning more links and graphics for a user to hold in short-term memory (461).

Another important study tested a new type of navigational structure to see
whether ASL or graphic-based links are easier for people who are deaf whemgrows
websites. Signlinks uses signed content and navigational structures so thaedeaf us
sign language do not have to switch between two languages—ASL and English—to
navigate and understand web content. Fels et al. (2004) developed signlinks and tested
the new navigational structure with nine deaf subjects (aged 18-30). Their findings
suggest that this new navigation may work well for some websites; howevsubikets
believed a “Visit Link” button below each video graphic would clearly indicate the
difference between a video and a signlink—a link used only to access another itideo w
extended content (Fels et al. 2004, 1114). Creating a navigation system that depends only
on sign language may not translate well to those using ASL because it is niveirmiuit
similar to other media experiences such as video games, television, and popukaswebsi
like Youtube, MySpace, and Facebook. Text and graphic combinations are inevitable and
expected even by ASL users, and those users may see the time invested t learnin
signlinks or all-signed websites as unnecessary or extravagant.

Only two studies work with teenagers who are deaf to test navigational steuctur
and information retrieval. The most recent study worked with 30 deaf students and 31
hearing students to test two versions of a digital supermarket—one with texXaoelky
and one with graphic-only labels (Fajardo et al. 2008). Overall, the deaf stusntdqtsrt

average, 4-6 seconds longer to find targets when using both label systems damitbare
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the hearing students, and the deaf students were able to locate informati@phie-g
only labels 2 seconds faster than with text-only labels. However, the researgbest
“caution” when interpreting their results because “students are fagjetting to the
target when nodes are represented by pictures, but they [can] become monetelisorie
using pictures as well” (Fajardo et al. 2008, 94). They explain that deaf studgnts m
employ more of an “assess-all’ decision strategy” rather than etéatgtrategy that
begins with articulating their information needs, conducting a search, and enxgthati
results based on relevance while also modifying their main goal (Fajaat@608, 97).
They also emphasize that the path distance between links and targeted contenttwas shor
so they hypothesize that the shallow navigation may have contributed to thedfaster s
when using graphical labels. Their mixed results when testing navigation and label
systems with adults and teenagers who are deaf suggests this area needsdudyther

The second study with teenagers who are deaf focuses on searching strategies and
some limited navigation of the websites returned as search results. Spo@) (
replicated an earlier study with children and information retrieval omtamet, but for
his study, Smith used 22 teenagers who are deaf (grades 9-12). He showed through think
aloud interviews how those 22 students created search terms, navigated through search
engine results, and ultimately decided they had answered or they should abandiean spe
search tasks. The first search task involved a two-part answer, and no studenisdanswer
both parts. For the second search task, only two students were able to locate the correc
answer. Many students opted for partial responses or gave up the search campletely
None of the students used advanced features when searching or tried a combination of

terms with Boolean logic. On average, they examine 1-1.5 webpages to findvwlee ans
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to each task with a total of 12 minutes for the entire search activities—ertsnmsy
waiting for results, choosing results, and scanning webpages for specifroation
(Smith 2006, 523-525).

Although Smith’s study provides important data of how teenagers who are deaf
retrieve information online, his expectations for the critical thinking skilteenagers,
more specifically teenagers who are deaf, may have been too high. For example, he
expects students to provide two answers to his first research task: “How lotigatoral
live in the wild, and how long in captivity?” (529). This task involves two questions
although he consistently refers to it as the “first question” throughout theshemt
where the students are to write in their answers. This wording could be cordnstag
own, yet Smith also uses words that are not common to ASL,; “wild” and “captiviéy” a
concepts signed through multiple signs instead of one sign. He did sign the question to
the students before asking them to search for information, but they may not have been
able to remember that they were searching for two different answeny. vy have
returned to the written question to verify search terms, hoping they could match exact
words of the question with the information they found on the webpages, a coping strategy
often employed by deaf students when reading complex information (Wauter2@aeal
Schirmer et al. 2004).

Smith also articulates his surprise about how the students navigate, or fail to
navigate, one of the websites returned as a result of their search. He chitedethis s
on failing to click on the centered photograph of Maya Angelou, which is the only
pathway into the main content of the website, when attempting to complete the second

research task: “How many autobiographies has author Maya Angelou vir{&enith
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2006, 527, 529). However, there are no textual links nor buttons or other graphical
devices offering additional ways to access the main content of the webgitg ubtas
overlook links when they are only accessible through graphics rather than through
redundant text and graphics because the only signal provided that a link is present is the
arrow changing to a pointing finger. (known as “mine-sweeping” in Binetsxd
Loranger 2006, 184; Farkas and Farkas 2000, 342). The assumption that these students
have poor critical thinking skills or that they “were not interested in seekenalive
assistance in locating the answer, or delving further into a Web page, but sampégw
to locate a typed answer provided for them in plain view” (Smith 2006, 527), blames the
user rather than emphasizing the poor website design. Thus, some of Smith’s conclusions
are questionable and need further verification through usability testing.

Testing websites with people who are deaf, especially teenagers, cae be tim
consuming and costly. Researchers must locate participants for usabiliessardi
once located, parents or guardians of those underage participants must sign consent
forms. Many companies and organizations already avoid usability tektingng that
the tests cost too much; this fear only grows when calculating costsdantpeliable
interpreters and then paying them properly for their services. Instardagmegsoftware
may prove a new way to conduct usability testing with people who are deaf, bgpecia
given how popular instant messaging is with teenagers and people who are dgaf. Sixt
eight percent of teenagers use instant messaging as a common way to coremithicat
their friends (Lenhart et al. 2007). Even though this percentage has dropped from 75
percent in 2004, it is assumed that the difference in self-reporting is becauaeyso m

teenagers are messaging through social online networks and do not accessea [8&par
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service. Instant messaging is even more popular in Deaf communities. In 20022n

of 884 deaf and hard of hearing adults said that 75 percent of them used IM daily, and
most included in the survey were aged 25-65 (Bowe 2002, 8). Given these data
describing how two demographics use IM—teenagers without disabilities andvaloilts
are deaf—it seems safe to assume that, in 2008, teenagers who are deadaigse IM
meaning that IM may prove an extremely effective way to conduct usabsity of

websites targeting them.

Conclusions

Drawing together these diverse areas of research elucidated sepersant
considerations for my research. First, the research about fire safetytblabwwore
education and outreach to people who are deaf is vital because they have been overlooked
and underserved. The fire safety messages and materials are too complext@odéai
any type of customized information that indicates people who are deaf haventliffere
needs when it comes to fire prevention and escaping during a fire. Furthermore, the
assumptions held about visual smoke alarms may prove quite dangerous given the
findings of the 2007 study, meaning it is urgent to update education materials for this
population as quickly and thoroughly as possible.

Given how often teenagers go online, the fastest way to reach this at-risk
population may be through a comprehensive website that can explain the technology
shift, can provide robust information about fire prevention and escape, and can offer
direct links to the most effective smoke alarms. This research survelydvais that none
of the current fire safety websites target teenagers, much less thoseewdeafaalthough

they may need to know more about fire prevention and strategies for escapinggbuil
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because audible smoke alarms cannot alert them. The current websites lsmfaply
with web accessibility guidelines.

More importantly, creating a customized website with teenagers wheafreah
verify and perhaps clarify the limited data on appropriate navigation and labgditegns
that people who are deaf find effective. Working with teenagers can alsptherif
findings of Nielsen and Loranger concerning the use of text and graphics and of
additional interactive features, such as online quizzes or games. Desigitén ahss
way can provide, perhaps, more concrete and measurable benchmarks for whas qualifie
as plain language for this audience. Finally, my research can deterhetigewusing
instant messaging software is an effective way to conduct usabilitygtestwebsites
with people who are deaf, thus potentially offering a win-win situation for both iydustr
and people who are deaf; industry gains a cost-effective methodology while pdupl
are deaf gain more voice in web design.

The next chapter will discuss my methodology in detail and explain why | chose
to work with teenagers at the Oklahoma School for the Deaf to design the fige safet

website.
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Chapter 3: Methodology

“A site made by teens for teens would be more interesting, compared with what ‘the adults
think the teenagers are gonna want to look at’.” (Livingstone 2007)

“...the usability experts will have to rely, more so than in the evaluation of a Web application,
on their own subsequent estimation of the severity of the problems detected with the
informational Web site.” (van den Haak, de Jong, and Schellens 2007)

| based the methodology for this research on the belief that the intendedtafigace is
the best authority when creating a website and testing its usability. T@ éesnagers
who are deaf controlled the design and evaluation processes, | structuresktisire
project into three phases:

1) Questionnaire that provided demographic information and measured internet

usage and fire safety knowledge

2) Guided analysis of current fire safety sites

3) Think-aloud interview and evaluation of the new fire safety website
Each phase targeted different research questions. The first two phasesigitteete
produce an effective fire safety website; the third phase verified sothe déta
gathered in the previous phases and tested the usability of the new websiteeToge
these phases provide a robust analysis of both current fire safety wehditesys to
create a fire safety website that would meet the information needs and désire

teenagers who are deaf.
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| worked with students from the Oklahoma School for the Deaf, which is a
residential school established in 1908 in Sulphur, Oklah8rke school provides
educational opportunities for children ages 2-21 and has several dorms for students who
live outside the Sulphur community. During 2007-2008, according to an email from
Assistant Principal Varner, 71.6 percent of students lived on campus, which reinforces,
and may hasten, the students’ socialization into Deaf culture. Because stualebes m
attending OSD to participate in Deaf culture and because some of them mentmgt
OSD for specialized instruction, the school is an ideal research site for my stud

Before any contact with students, | received approval from Oklahoma State
University’s Institutional Review Board as four committee membeasnéxed each of
my consent forms, a list of current fire safety websites, my teststigiments for each
phase, and the overall justification of my methodology. To recruit particidamesgted a
packet of information for parents and students. The packet contained a srort fly
describing the research activities and length of the process, a parental tamsevith
detailed information about the purpose of the project, the research activitiesieteskst
time frame for the process, and an emphasis that the student or parent could withdraw
from the process at any time (see appendix A for the IRB approval lettdreand t
approved consent forms). The student assent form was limited to a single page. Bot
forms were signed and returned to the OSD computer teacher or me. As described in
these forms, students received no compensation for participating; however, thégdbene

from learning about fire safety and knowing how to react in a fire emgrgen

18 Originally, students who were deaf attended ckasséort Gibson, a military base in Oklahoma. In
1898, a school for the deaf was opened in Gutridgahoma, and after Oklahoma received statehood,
OSD officially opened in Sulphur with three mainltings.
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The first round of packets about the project was distributed in April 2007;
however, not enough students and parents returned signed forms for the project to
continue during the academic year of 2006-2007. To recruit more participatesdieak
OSD'’s enrollment day in the fall when | distributed the second round of packets,
answered questions, and described the project in more detail. Several studentsraad pa
learned about the project and agreed to participate. These parents and studehtisesprea
word to additional parents and students, so by the end of September 2007, | had collected
52 signed forms, enough to proceed with my research. Because OSD is a residential
school where students typically go home only on certain weekends, the conserst proces
was much longer than anticipated, an important factor for researchersitmeanten
working with this type of school.

For my research, 50 students completed Phases 1 and 2, the questionnaire and
guided analysis of current fire safety websites. From this pool of stutleatisborated
with the OSD assistant principal and the computer teacher to sel¢at2ats for Phase
3, one-on-one interviews during which the students were asked to “think-aloud” and
evaluate the new fire safety website. The rest of this chapter wililbdesow | selected
the websites for testing, how | created and tested my research ingsuhwv | selected
student participants, and how | conducted each research phase and then analytad the da

collected in those phases.

Before the Research—Selecting Websites for Testing
Before conducting Phase 1, | explored current fire safety websites coaél@ad range
of those websites for testing during Phase 2. Specifically, | used threenitetiia for

selecting sites:
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Sponsored by government, research, and nonprofit entities. Specifically, |
considered sites sponsored by local, state, and federal governments (fire
departments, state fire marshals, and other related organizations), sitesespons
by research entities within the fire service, and sites sponsored by nonprofit
organizations focused on fire research or educational programs. | wanted to
represent each of these types of website in my study. The majority of siges we
sponsored or created by organizations in the United States and targeting U.S.
audiences; however, | included two sites outside of the U.S. to compare website
features, tone, and fire safety concepts.

Containing a separate portal for children and/or teenagers, such as adgor Ki
section within a site targeting adults. | identified these sites throuvegtt di

wording on the organization’s main site or through the organization’s press
releases.

Using graphics, vocabulary, or activities that seemed to target tegraagkor
children. For example, sites could be included if they us#ichildren teen or
young persoms their main address. Other sites could be included if they provided
coloring pages or other child/teen activities.

| used several keyword combinations and several search engines to locate

potential websites. The search engines included Google, Yahoo, and°\NBé\.
keywords included combinations firfe, fire safety fire safe children and firgkid and

fire, youth and fireteenager and fireadolescent and firdourn, fire emergencyfire

191 used these three search engines because ththear®st widely used in the United States; theghr
engines combined facilitated over 90 percent o$edirches conducted in 2007-2008. Google ranks the
highest with over 60 percent of search “shares’tiB2008).
http://searchenginewatch.com/showPage.htm|?pag®¥3&3
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educationfirefighting, learn about fire andwildfire. The following fire safety websites

consistently appeared at the top of the search results:

U.S. Fire Administration for Kids (USFA is under the Department of Homeland
Security), http://www.usfa.dhs.gov/kids/flash.shtm

Sparky the Fire Ddy(National Fire Protection Association),
http://www.sparky.org/

NYS Department of State: Fire Safety Kids’ Room,
http://www.dos.state.ny.us/kidsroom/firesafe/firesafe.html

Kids Fire Safety Tips, http://www.kfst.net/

Kids Safe, Fire (University of Oklahoma Police Department)
http://www.ou.edu/oupd/kidsafe/fire.htm

Children’s Fire Safety, http://www.redhotdots.net/

Get Fire Wise (United Kingdom), http://www.firekills.gov.uk/seniors/index.htm
NOVA Online: On Fire, http://www.pbs.org/wgbh/nova/fire/onfire.html#
Staying Alive: Kid Zone (Canada), http://www.stayingalive.ca/kids_zdng
Survive Alive (Allstate Insurance), http://www.survivealive.org/kids/indew
Danger Rangers (Educational Adventures)
http://www.dangerrangers.com/KidsClub/games.cfm

The Fire Avenger (Office of the Insurance and Fire Safety Commissioner i
Georgia), http://167.193.82.12/

lllinois Firesafe Kids, http://www.state.il.us/kids/fire/

Smokey the Bear, http://www.smokeybear.com/
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From these websites, | eliminated Danger Rangers because it wasasignof
video and audio, and a lack of captions made it useless to students who are deaf. | also
eliminated Survive Alive by Allstate because it required visitors toema&igin and
password before they could explore the website. | did not want to force anytstude
participating in this project to divulge personal information including email aceréss
these websites, and after logging into Survive Alive, | realized it had numdtlsing
activities and similar information to the other sites.

Additionally, | had prepared a guided worksheet for the Children’s Fire Safety
(Red Hot Dots) website and one for Kids Fire Safety Tips; however, the siesote
available on any of the three days before the testing; Kids Fire Safstyrad a splash
page indicating that the “tip” characters had retired, and | assumed ChilBrenSafety
was no longer an active site because the site was unavailable. | removededtbrsit
the testing pool.

Finally, |1 chose not to test two sites, although they were age-appropriate,ébecaus
their content was too narrow or too different from the main messages of honaddiye s
| wanted to ensure the websites were similar in content and scope, so | cauld get
accurate representation of whether students understood the content and main messages.
Smokey the Bear was focused on wildfires and their prevention rather than reme fir
safety, and NOVA Online: On Fire was focused on the chemistry of fires aresaafus
fire rather than fire prevention. Both websites were eliminated from ¢astihwere
included on the links section of the new fire safety website.

For my sample, | selected sites created by the leading education ardhese

organizations in the fire service, those created by state and local agenceesre¢atesd
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by fire departments or organizations founded by retired fire service persandéwo
created outside the United States, one in Canada and one in the United Kingdom. |
limited my sample to websites with a specific section targeting ehildr teenagers;
however, | tested one site targeting adults to determine whether the vocamdary
concepts were more appropriate for a teen audience than that presented os the site
targeting children. The following paragraphs describe why | sslezach site for testing
and what portions of the content were targeted for student eval@tion.

1) U.S. Fire Administration for Kids, created by the USFA under Homeland
Security, is a widely disseminated website address among fire depsstamnd
fire and life safety educators because the USFA is the federal acgedjgncy
for fire departments and programs. The worksheet tasks include reading about
smoke alarms and taking a comprehension quiz, playing the hazard house game,
and reading and summarizing information about escape plans.

2) Sparky the Fire Dod’, created by the NFPA, is another widely disseminated
website address among the fire service because the NFPA is the main
clearinghouse of education and research in fire safety. The worksheet tasks
include playing a fire drill game, reading information about an escapempdan a
smoke alarms, and understanding the technical descriptions of the fire engine’s
components.

3) National Fire Protection Associationis the only site targeting adults that | tested
for this research. | wanted to test one website written specificalpdigts to

compare results with sites targeting teenagers or children and to determine

2 For more information about how | solicited studewmaluation through guided worksheets, see the next
section about testing instruments.
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4)

5)

whether the vocabulary level and tone was more appropriate for teens than the
concepts and tone presented on the websites targeting children. Specifically, the
worksheet of tasks asks students to read about two topics, winter/holiday safety
and fireworks, and to indicate what is new or interesting information to them and
to list any confusing words or concepts related these topics.

New York State Department of State: Fire Safety Kids’ Roomwas created by

the Office of Fire Prevention and Control, part of the Secretary of Stife's,

in conjunction with the NY Department of Education and several fire departments
in New York. It is a good example of the sites created by local firertepats

and is also one of the few local fire department websites that has a section for
children rather than only adult-appropriate informafibNo specific age group is
given as the target audience. The worksheet asks students to read and explain
parts of creating an escape plan, to read and explain what arson dogs do, and to
look at the graphics explaining how to test a door for heat before opening it;
overall, the tasks target vocabulary level and comprehension of the graphics used
in place of text.

The Fire Avengerwas created by the Office of the Insurance and Fire Safety
Commissioner of Georgia, an office responsible for appointing the State Fire
Marshal, working with local fire departments during fire investigations,

inspecting buildings for fire code compliance, and promoting fire safety

1| reviewed the websites created by local fire depeants for the 25 most populated cities; typicétigse
cities have more staff and funding for fire ane kafety education, and all the sites | reviewerbwe
created by departments rated 1SO Class 1, a rédtatgncludes the “type and extent of training pded to
fire-company personnel, and the number of people participate in the training” (Insurance Services
Office, http://www.iso.com).
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6)

7

education. No specific age group is given as the target audience. The worksheet of
tasks asks students to judge the overall tone of the website, to judge whether the
site’s activities are appropriate for teenagers, and to translate iméctdgargon
presented about smoke alarms into their own words.

lllinois Firesafe Kids was created in 1996 by the lllinois State Fire Marshal and

the Division of Biomedical Communications within the Southern lllinois

University School of Medicine. This site is one of the few developed with a
communications group affiliated with a university, so | wanted to determine
whether the content was more age-appropriate, assuming the university
researchers performed more knowledge-gained assessments. No specific ag
group is given as the target audience, and the site is not included as one of the fire
safety education links within the State Fire Marshal's website. Thiesiveet

tasks include judging the overall tone of the website, summarizing information
about fire hazards, such as an overloaded outlet, and describing what is new or
interesting information about the fire equipment.

Kids Safe, Fireis a section of The Police Notebook website created in 1997 by

the University of Oklahoma Police Department, one of the first police

departments with a public safety portion of their website, to provide information
about several safety issues. The site feels more like a collection of PavterPoi
slides, so | selected it to determine whether its unique navigation style was
appealing. No specific age group is given as the target audience for any of the
various sections. The worksheet of tasks asks students to judge the overall tone of

the website and whether the graphics are appropriate for teenagers ahemelp
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8)

9)

understand the concepts. Specifically, the worksheet tests the students’
comprehension of the information about crawling under smoke and how to help
others escape a fire.

Staying Alive: Kid Zone, one of the two foreign country websites selected, is
sponsored by a nonprofit organization founded in 1999 by a Winnipeg firefighter
and fire and life safety educator. It targets kindergarten throligiele students.
The site uses cartoon characters to present its messages. The workkkeet ta
include judging the variety of games available and playing one of thoses game
reading and describing the science of how fires burn, and understanding and
rephrasing the idiomatic or humorous language used in the “hot tip” section. |
included this site to see whether it focused on the same fire safety concepts as
those used in U.S. sites and to determine whether its tone and graphics would
appeal to U.S. deaf teens.

Get Fire Wiseg, the other foreign country website selected, is sponsored by the
UK Fire and Rescue Service. The site is part of a national fire saf@jyasgn
focused on educating people in every age group to reduce fire deaths and injuries.
Flynn and Friends, part of Get Fire Wise, targets “seniors 8-14 yearsovenall
tone is much more sarcastic and serious than the other websites tested, and |
wanted to determine whether U.S. deaf teens would find the graphics and tone
more appealing than the U.S. sites targeting younger children. The wdrkshee
tasks include playing and evaluating a game, taking a quiz about what starts fi

and reading and evaluating a story about Joe calling for help.
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Testing Instruments

For each research phase, | designed several testing instrumentsgdrami
guestions used on previous surveys and adding questions to reflect the nature of my
research questions. All instruments were pilot tested and were reviewed by two
professors, an ASL interpreter and an OSD administrator.

For Phase 1, | used a questionnaire that combined open- and closed-ended
guestions to measure information needs related to fire safety, to gather in&drangor
and preferences, and to record demographic information for each participant (see
appendix B for the questionnaire). Specifically, the first three questionsefbonsthe
students’ knowledge of fire safety, asking them how they would stay saiéife, what
type of source they would use to learn more about fire safety, and what questions or
topics they wanted to know more about as they related to fire safety or trerice s
The second part of the questionnaire, with seven questions, asked them how often they
used the internet and instant messaging along with how they searched for tiofoona
the internet and what they would like to see on a fire safety website. Fithally
remaining eight questions asked them demographic information, such as thelegeade
whether one of their parents was deaf or hard of hearing, whether they usemgigge
at home, and whether they used hearing aids or a cochlear implant. This demographic
information allowed me to select a variety of participants for the think-aloudigues
in Phase 3.

The instruments for Phase 2 were guided worksheets with tasks and questions

about a current fire safety website (see appendix C for the guided workisineszish
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website). | created these worksheets to target specific aspects dfdhentliire safety
websites. Each worksheet provided the internet address for the specifiewebs
The first question asked the students to describe their first impression of the

website and provided two spaces for them to write 1-3 aspects they considereddigood”
“bad” about the website. The next 3-4 questions directed the students to click om specifi
links or complete specific tasks using the website. After completingshesiach as
playing a game, reading a webpage, searching for an answer to a question, oraboking
the graphics, the question would ask for a response to that aspect of the website. Some
guestions were designed to measure their fire safety knowledge bedonéiex
exploring the website while other questions measured the usability ohcastsects or
recorded their preferences about tone, audience, and graphics. The last question, whic
was the same question on each worksheet, was a ranking system from 1-7 of the
following six aspects of the website:

e Easy to find things

e Words are easy to understand

e Good number of pictures/graphics

e Good balance of pictures and words

e Good colors/color scheme

e Overall, I like this website
The worksheets were designed to stand alone, so each had similar instructionstéor how
complete the tasks and questions.

For Phase 3, | used a script with instructions to the participants and interview

guestions (see appendix D for the script and printed question sheet). The instructions
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included the purpose of the interview and a reminder that they could end the interview at
any time or refuse to answer any questions. The list of 16 written and orabasiest
ensured | used similar wording for each interview along with a similar ordprestions.

| did not list potential follow-up questions as part of the script; instead, | took routet a
any follow-questions and the students’ responses. The questions involved completing
task scenarios, evaluating several aspects of the website, disculsaingativates

teenagers to behave safely, and explaining how to escape during a firasKiteg the

main questions, | gave each student a printed page with two additional sets of questions
The first set asked students how often they or a family member completetieadinat

could potentially cause fires. The second set asked students to rank the wainsiter fr

for various aspects, such as whether they liked or could understand the graphics and

words and whether they could find the information they wanted.

Phase 1: Questionnaire about Fire Safety and Internet Behavior

During Phase 1, | spent one day at OSD working with the OSD computer teacher,
a Level 5 ASL interpreter, and 50 students in grades 7-12. The testing classroom
consisted of 12 computers connected to the internet. Before the students arrived in the
testing classroom, | reviewed the research activities and testingnmestis with the
computer teacher and interpreter who had been in contact with me about this project f
several months. | reminded them to remain neutral and to pretend they were giging a te
meaning they should only sign the text as written rather than offering potespahses
or answers to the question. We had five different classes of students, varyingfftom 8
students, who participated in the research activities. Each class peteod las

approximately 50 minutes.
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Once the period began, | introduced the questionnaire and encouraged students to
ask questions if they were confused or needed more information. | encouraged them t
mark “no answer” or to skip any questions they did not wish to answer, and | reminded
them that their participation in these activities in no way impacted theirgoaadtass
participation. | also reminded them that | was conducting this researclate are
effective fire safety website that met their unique needs, but that | needetbthe
describe what they knew along with any questions or interests they had aboeafdiy
or the fire service, and to detail any preferences they had about webs#esial g
During my introduction, the interpreter and the computer teacher provided the
information in ASL, so students in different parts of the classroom could undeistand t
instructions.

Then, the students began circling their answers and writing responses to the
combination of open- and closed-ended questions. If they had individual questions, they
raised their hands or asked the students sitting around them. | answered qulesigpns a
with the interpreter and the computer teacher. Many of the younger students had
guestions, but most of the older students completed the questionnaire in fewer than 15
minutes.

For the closed-ended and demographic questions, | entered the data into Microsoft
Excel® and used the program to calculate the mean, median, and mode to identify the
central tendency of the data. To develop a coding scheme to categorize teadpen
guestions, | read the students’ responses on the questionnaire, reading tisetenttire
guestionnaires twice before generating any common terms or keywdrds.lboked for

repetition of keywords or phrases (the unit of analysis) and began developinof &dig
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themes along with synonyms for the words that represented each theme, grouping
keywords and adding synonyms in an Excel spreadsheet (see appendix E for the coding
sheet). | combined some themes and created more specificity for other thdrast

represent all the responses. A second coder used these themes to sortritee stude
responses to the open-ended questions, and our coding overlap was 16 percent. Intercoder

reliability was calculated at 0.88171 using Krippendorff’s alpha.

Phase 2: Analysis of Current Fire Safety Websites

The second research phase began in each class period as the students finished the
guestionnaire. One by one, the students would exchange their completed questionnaire
for a guided worksheet. To ensure they understood the ranking system at the ehd of eac
worksheet, they were told to choose lower numbers under the head)ispgfeeif they
thought the aspects were poor, confusing, or they didn’t like them. They were told to
choose higher numbers under the headinfgoéeif they thought the aspects were good,
easy to use, or they liked them.

Students could choose to work in pairs or on their own to complete the
worksheets. They were encouraged that if they chose to work together that thdy shoul
provide their individual opinions and responses about the website. In the first class, |
started each student or pair of students with a different one of the nine worksheets (i
the first student began with worksheet/website 1, the second student began with
worksheet/website 2, etc.). As a student completed a worksheet, he/she exdhiange
new sheet. | continued distributing the worksheets in order, from 1-9, for each exchang
If a student indicated he/she had already completed the exchanged worksheet, then |

moved it to a discard pile and selected the next worksheet/website from trexl qoitier
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For the next student exchange, | began with the worksheet(s) in the discancepseite

the worksheets were distributed randomly to compensate for any residual knowkedge t
students might gain while looking at the different sffe®nce the discard pile ran out, |
returned to distributing worksheets from the ordered pile. | continued this process fo
each student exchange until the end of the final class.

As with the questionnaire, the computer teacher, the interpreter, and | moved
around the classroom to keep students on task and to answer questions if they did not
understand what the worksheet was asking them to do. During this time, | alsedecord
the questions and verbal and signed responses of the students as they viewed different
sites. This information allowed for a richer interpretation of their responsé&on t
worksheets.

Before examining the guided worksheets, | analyzed the questionnaires from
Phase 1, so | could perform a predictive content analysis for each of the cuerent fi
safety website&® Using the questionnaire responses, | coded the nine fire safety websites
to determine whether the websites met their information needs, included thetivitgra

they desired, and set an appropriate tone when addressing the students. Thigeentire

22| attempted to control the students gaining resfitnowledge of fire safety concepts as they cotedle
worksheets by focusing each worksheet on diffecentepts and tasks. For example, the purpose of
playing the House Hazard game on one website wssetavhether students could understand the
definitions and tips that displayed when they @idlor moved objects. Another worksheet would direct
students to read sections about installing and taiaing smoke alarms while a third worksheet woadd
students to evaluate the graphics in differentisestof a site. However, some residual knowledgaiis
to impact how the students defined certain termsuarmarized concepts. Additionally, viewing several
sites consecutively means that the students gaitetter idea of what they really liked or dislikedthe
sites themselves, which could result in more viamgin the Likert ratings on each worksheet. To
compensate for these factors, | distributed thekalweets in a random order, with each student/fair o
students beginning with a different worksheet,eathan giving the same worksheet to all the stiglan
the beginning of each class period.

2 followed the method of content analysis expldiiredetail by Neuendorf$he Content Analysis
Guidebool(2002) that incorporates the theoretical framewadrKrippendorff (1980) and the model of five
research domains outlined by Shoemaker and Re896)(1
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functioned as the unit of analysis. Specifically, | analyzed the sitesdangdo the
following aspects (see appendix F for the website coding sheet):

e Type of coding language(s) used and number and type of plug-ins required

e Methods for addressing the target audience (i.e. instances of “teenagker/teen

“child,” “youth,” “young person,” “kid,” “student,” “you,” “people”)

e Number and type of graphics

e Number and type of links, including broken links

e Type of main navigation and number of categories within main navigation

e Presence of captions for audio and video

e Use of fire safety jargon (e.g. “smoke detector,” “egress,” “hazéstiglter,”
“PPE,” “fire extinguisher,” “EDITH")

e Use of a plain style of writing, meaning few instances of nominalizatiossivea
voice, abstract (instead of concrete) concepts, and lengthy introductory or
subordinate clauses.
| also calculated the readability of each site using the SMOG (Simgéesie of

Gobbledygook) formula, the formula often used for predicting the readabiligadthh
communication materials (Friedman and Hoffman-Goetz 2006,356) SMOG
formula involves the following four steps:

1) “Count 10 consecutive sentences near the beginning of the text to be assessed, 10

in the middle and 10 near the end. . . .

% The U.S. Department of Health and Human Servieesmmends using SMOG to predict the readability
of educational materialfResearch-Based Web Design & Usability Guidel@@36), and the National
Cancer Institute encourages people to use SMOGraspitsClear & Simpleguide for developing
materials for low-literate readers (http://www.cangov/). For additional research using SMOG to
evaluate healthcare materials, see Vallance, Tagtat Lavallee (2008); Friedman and Hoffman-Goetz
(2006); Ley and Florio (1996); and Meade and Sifiig91).
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2) Inthe 30 selected sentences count every word of three or more syllables. . . .
3) Estimate the square root of the number of polysyllabic words counted. . . .
4) Add 3 to the approximate square root. This gives the SMOG grade, which is the
reading grade that a person must have reached if he is to understand fully the text
assessed” (McLaughlin 1969, 369).
Because websites are without linear text, | used 10 consecutive seffitenctds
homepage (or from the first navigation category if the homepage lacked a textual
introduction), 10 consecutive sentences discussing fire prevention techniques, and 10
consecutive sentences discussing what to do during a fire emergency or 1Qtoasec
sentences explaining a specialized topic, such as arson dogs or firesehgghected
these topics because each of the nine websites addresses them and beeaargethiees
website sections addressed in the students’ guided worksheets. Combining the results
from the SMOG formula with the analysis of different web aspects ahdhétstudents’
evaluations allows me to interpret why students may have difficulty rtanggar
understanding each websfte.

To validate my content analysis, including the readability data calculdedhe
SMOG formula, a second researcher independently coded the lllinoiaf€ikads

website, using the coding sheet. Because of confusion as to whether to clasgilyi@ gr

% McLaughlin, since publishing this article, worketth a JAVA programmer to develop a SMOG
calculator that more precisely analyzes a 30+ sestpassage and calculates a SMOG grade. This
calculator is available at http://www.harrymclaugldom/SMOG.htm and is how | verified my results.
The standard error for SMOG is +/- 1.5 grade lelvalso have provided the Flesh-Kincaid grade level
which | calculated by analyzing the same 30-40esards in Microsoft Word 2003. The average number of
words per sentence was the same for both formstasnly one count is included.

% My content analysis of the websites was based ethads used by Bartell (2005) when evaluating
airport websites for navigation issues, comprehmlityi and accessibility. The type of analysis |
performed is known as “competitive benchmarking,Morville and Rosenfeld’s method of information
architecture (2007) as the researcher evaluatepamatnle sites to “borrow” what works well on tha#es
and to avoid their pitfalls.
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as an icon or logo, | combined that category because both graphics function tateprese
an entity, a function contrasted with a cartoon or photograph that may illust@teept

or establish a tone for the overall message communicated. Also, the categedy na
“coloring pages” was expanded to “activity pages” because two of the veehadeseek-
n-finds or crosswords that were technically not coloring pages. Overall, when aognpar
our coding results, | found the highest disagreement in classifying whédteglias

jargon; however, after revising a list of keywords to search for on eacthsitetercoder
reliability calculated with Krippendorff's alpha was 0.9272. Appendix F is thé fina

version of the coding sheet.

Phase 3: Think-Aloud Interviews

The third phase consisted of testing the new fire safety website throutifiecho
think-aloud interviews, based on the approach outlined in Dumas and Reddish (1993), but
modified by Schirmer (2003) in her use of “gesture aloud” with students who are deaf
Schirmer and other scholars using the think-aloud interviews with people who are deaf
encourage the test subjects to sign their thoughts as they work on a task; howeadr, inste
of prompting frequently, Schirmer recommends prompting at natural breaks given that
subjects are translating English into ASL and vice-vét§aring my interviews, if
students did not sign or facially express after clicking a link, | would ask wignthey
clicked that link or whether the content they found through the link was what they

thought it would be. For students who clicked quickly (ten seconds or less on each page),

%" This approach is verified by several researchsirsguthe think-aloud methodology with children and
teenagers who are deaf. For more information, saadB (2000) and Roberts and Fels (2006). In 2007,
van den Haak, de Jong, and Schellens comparetrée inost common methods of conducting think-
aloud protocols and found them mostly interchantpeamd they concluded that the researcher should
decide what is most appropriate and feasible gikiersubjects being tested.
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thus completing the task in under a minute, | would ask them “talk-after” questiarg, usi
the methodology described in Branch (2000), to clarify why they chose their navigation
path or whether they believed the information was easy to find.

With help from the OSD computer teacher, | selected twenty students who had
participated in the earlier research phases. After reading the respotised'ojrade
students to the questionnaire and guided worksheets, | determined that their vgcabular
and interest levels were appropriate for the current fire safety websigeting children.
Therefore, | chose to eliminate them from the think-aloud interviews of Bhase

| used the demographic information from the questionnaire to select a stratified
representation of students. The students chosen were in grades 8-12 with a balance of
male and female and with a balance of students who identified themselves as hard of
hearing versus deaf. | also selected several students who wore heararaias only
student who used a cochlear implant. Finally, | selected a mix of students wha marke
that at least one of their parents was deaf and also a balance of those whd Heléat
least one person in their family used sign language versus those families whoudid not
sign language. | interviewed twenty students to evaluate their cognitivestaraéng of
the information presented and their ability to navigate the website protStype.

Each interview was recorded. For ten of the interviews, | communicated with the

student via an ASL interpreter, the same interpreter who worked with this piojeay

% Again, to compensate for any residual knowledgeegawhile students participated in my study, |
scheduled the research activities five months apigintPhases 1 and 2 in late October 2007 and Phase
early April 2008.
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Phases 1 and 2. For the other ten interviews, | communicated with the studedt.via
Instant Messaging softwafe.

We met in a quiet, secluded room with three chairs grouped at the end of a table.
During the interviews with the interpreter, the student who was deaf sat ifrant
laptop computer, across from the interpreter, while | sat next to the student. For the
interviews via IM, | sat next to the student, and we both had laptop computers in front of
us. The student’s laptop had a cordless mouse and a touchpad, two choices for
manipulating the computer. Both computers had full internet access, so students could
explore other fire safety websites linked to the new site. Before eacimtstuideed, |
opened Camtasia software to record the entire screen, including any mouse pointe
movements and any browser activity, during the interview. | also opened the HéM
with the first question of the interview.

As each student arrived, | worked from a script and explained the purpose of the
interview. | reassured the students that the website was the focus of thgs testtthem,
and that they could refuse to answer any questions during the interview. | eraghasiz
that | wanted them to tell me what they were thinking as they clicked throughdks
and tried to find the answers to the questions, and | gave them some examples to make
sure they understodd.

During the interviews, | took notes to record the students’ responses, and | also

recorded branching questions that they asked, or that | asked, and notes abiaidhei

29 A 2002 survey by the National Association of theabshowed that 75 percent of people who are deaf
(ages 25-55) used Instant Messaging every day, keeping IM conversations going all day with seVera
individuals. We can assume that IM is more poptdday, especially with teenagers (Bowe 2002).

%9 Hoping that they would provide more honest respenkdid not tell them that | designed the website
they were testing. Only one student asked me djradto designed the site, and | responded that hdi
know. | told her | was only concerned with testthg site today.
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reactions or ways of navigating to different pieces of information, suchragthsi back

button, links within the paragraphs, or links on the navigation bar. | used a stopwatch to
time the interview and to time the length of the individual task scenarios whieedl as

students to find a specific piece of information on the website. | recorded th# overa

length of the scenario and how long students remained on each page they accessed during
the scenarid’ To clarify answers or to encourage students to keep searching for
information, | redirected some questions or asked, “Can you tell me more,hgthiAg

else.”

Each interview began with the same two questions to test the students’dixe saf
knowledge before viewing the website. The first question asked students to choose the
best smoke alarm for people who are deaf. It gave three answers witepateach
alarm type and words describing the components pictured. The first response showed
only a smoke detector. The second response showed the smoke detector with a strobe
light. The third response showed a smoke detector, strobe light, and bed shaker.

The second question showed a picture of an escape map with arrows in two
colors, one color for the first way out and the second color marking the second way out.
The rooms were labeled with common names for the rooms, such as bedroom, kitchen,
and living room. And a meeting place was marked “Meeting Place” and wdmbyed
by a tree some distance from the front door. The question asked students to name that
diagram and to describe its purpose.

Then | told students to click the link, “Go to Website,” and to click around some

to get a feel for the website. | told them to click on things they thought werestihg or

31| paused the stopwatch if the students had sesigagd or typed questions, or if the interpretasw
clarifying information. Thus, the times are genestimates for time on task.
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things they wanted to know more about. | allowed them to surf the new site for
approximately 3-5 minutes, asking them questions about where they were cliniting a
what they thought as they skimmed new pages or commented about graphics and
information. To conclude this segment, | asked them their first impression of bséeve
and what they thought was good and bad about the site.
During the main part of the interview, | asked students to complete the following
four task scenarios, emphasizing they should look on the website to find the information:
1) You have to write a paper about fire. You want to know how many fires happen
or how many people are hurt by fire. Where can you find that information?
2) You're graduating from school. Your friend said you can be a fire investigator.
Who are they, or what do they do?
3) You're moving to your own place. The new place is empty—no furniture or
anything inside. What will you buy or do to be fire safe?
4) You're going out with your friends to eat and to see a movie. What should you
look for to keep you safe from fire when you go into these places?
| also asked them to answer yes or no to a series of items about whethemeach ite
would make them want to be more fire safe. The list of items included the following:
ways to prevent fires, true stories about fire and people who got out of them, how to put
fires out, how to escape from fire, number of fires each year, number of people hurt or
burned by fire, photos of burned homes, and photos of people burned by fire. | asked if
they could think of anything else that would motivate teenagers to be mosaféreAnd

then | asked which item was the most convincing to motivate teenagers to bieenore
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safe. | asked them if they knew of anyone who had been in a fire or someone who had a
close call and almost started a fire or was almost burned by fire.

| began concluding the interview with questions to gauge their overall response to
the website. | asked them, “What do you wish was on this website if you could add
something?” | also asked what they liked and disliked about the website and wheyher
would tell their friends about this website. The last three questions had corresponding
graphics as part of the answer. The first question asked them to choose between three
options of smoke alarms, choosing which alarm is best for people who are deaf. The
second question showed a picture of an escape map without arrows. | asked them how
many ways out should they draw. | told them they were in one of the rooms and asked
them to identify the best way out. | then told them fire blocked one of the doors and
asked them to identify a second way out.

Finally, | showed them the main navigation bar with pictures and one without
pictures, asking them which bar they preferred. | closed the interview by #stkiage
was anything else they would like to tell me about the website. And then | gavathe
sheet of paper with two questions. The first question asked how often the student or
his/her family performed different activities that could cause hores.firhe activities
included lighting candles, shooting fireworks, cooking with the stove/oven, cooking with
the microwave, going camping, and smoking cigarettes. Next to eacityagére the
options “1 time each week,” “1 time each month,” “1-2 times each yeatNever.”

The second and final question on the sheet of paper asked students to rate the
website on a scale of 1-7, with 1 being Disagree and 7 being Agree, in the following

categories:
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e Easy to find things

e Words are easy to understand

e Pictures are easy to understand

e Good number of pictures/graphics

e Good balance of pictures and words

e Good colors

e Overall, | like this website
This question allowed comparison between the new website and the previougfire saf
websites examined during Phase 2.

| concluded the interview by thanking the students for their help. After each
student left the room, | stopped the recording devices and reset the computer to the
opening question about the smoke alarm options. | also cleared the internet history on the
student’s computer so that the links would all appear unvisited, avoiding any potential
bias from the previous students’ navigation choices.

For the interviews conduced via instant messaging software, | logged both
computers into the AOL Instant Messenger screen. The student’'s computeggesin
with the username FireSafeWeb to preserve each student’s privacy. My cowgmiter
logged in with LacyLandrum, so the student could remember my name and feel more at
ease with an unfamiliar person. Before the student entered the room, | loggdd in eac
computer. During the interview, the questions and responses were communicated via
instant messaging. If students attempted to sign their responses rathgpihg them, |
signed for them to type and made notes about where this occurred during the IM chat.

After the student left the room, | copied the IM transcript of the chat intoolsbét
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Word®. Then I cleared the history of the chat so that each student saw only thetirapers

chat with me rather than any of the responses of the previous students.

Summary

Overall, this chapter has outlined the procedures | used to select refiesenta
websites, to create and revise my testing instruments, to conduct thelrgdemes, and
to analyze the data collected during those phases. The first phase meassingtdktits’
information needs and website preferences for a website exploring étg. Sdie second
phase evaluated the current fire safety websites targeting chiltitéeenagers. The
third phase evaluated the fire safety website | designed accordingttovashancovered
during the first two research phases. The next chapter will discuss the céshe first
two research phases, data | needed to analyze to understand how to build an effective fi

safety website for deaf teenagers.
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Chapter 4: Assessing Information Needs and
Analyzing Current Fire Safety Websites

“UCD [User-centered Design] is an evolutionary process whereby the final product is ‘shaped’
over time. It requires designers to take the attitude that the optimum design is acquired
through a process of trial and error, discovery and refinement. Assumptions about how to
proceed remain assumptions and are not cast in concrete until evaluated with the end user.
The end user’s performance and preferences are the final arbiters of design decisions.”
(Rubin 1994, 17)

“The way you get appropriate design ideas (and not just ideas for cool designs that nobody can
use) is to watch users and see what they like, what they find easy, and where they stumble.
The way to get good design ideas is quite often to follow usability engineering methodology and
steep yourself in user reactions and data.” (Nielsen 2000, 12)

The reasons many websites fail are related to usability and togndesi
information needs of the target audience. Morville and Rosenfeld (2007) outline a
comprehensive method for measuring the audience’s information needs, categorizing
information, and structuring the information within the new website so that users can
find, understand, and use the information presented. Understanding what deaf teenagers
know about fire safety is vital to evaluating current fire safety websihd to ensuring
the information presented on the new site is relevant and useful. This chaptéedesc
the results from my first two phases of research, phases that worked togeliseetn
what the Oklahoma School for the Deaf (OSD) students understood or wanted to know
more about fire safety, what they thought about current fire safety wslesid whether
they found those websites usable and interesting. Table 4.1 summarizes theaghioegr
of the OSD students who participated in Phases 1 and 2; these demograpics w

collected on my questionnaire during Phase 1.
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Table 4.1: Number of OSD students in each category who completed phases d an

7" grade 8" grade 9" grade 10" grade 11" grade 12" grade| Total
Gender
Male 4 4 5 2 5 3 23
Female 4 2 5 5 8 3 27
Race
African American 1 0 1 1 4 0
American Indian 1 1 0 0 1 1 4
Caucasian 6 5 9 5 7 5 37
Hispanic 0 0 0 1 1 0 2
Identification
Deaf 3 4 4 2 10 3 26
Hard of Hearing 5 2 6 5 3 3 24
Use of AT
Cochlear implant 0 1 0 1 0 0 2
Hearing aid(s) 6 3 5 2 6 2 24
None 2 2 5 4 7 4 24
Family info
At least one 2 3 1 0 1 1 8
parent is deaf
At least one 4 4 5 4 6 3 26
family member
uses ASL
Total 8 6 10 7 13 6 50

According to my questionnaire responses, of the 50 students, 24 wore hearing
aids, but only two wore cochlear implants, totaling 52 percent who used some type of

assistive technology daily to augment their heaffrigfty-two percent of the students

%2 Interestingly, one M. grader marked that she had a cochlear implantvtate a note saying she never
wore it. | have counted her in the no AT categayduse she does not use the AT regularly. Alsot, n
two 9" graders added a category to the questionnairéimgathat they wore their hearing aids
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identified themselves as Deaf with the remaining students idengfithiemselves as hard

of hearing. Only 16 percent had at least one parent who is deaf, but over half of the
families of all the participating students used sign language (52 perfeéenthe students
who identified themselves as Deaf, 65 percent of their families used sign language. F
those who identified themselves as hard of hearing, only 37.5 percent of their families
used sign language. Measuring whether at least one family menalsesigis language is
important because studies have shown that deaf children born to hearing mothers
experience more delays in first-language acquisition than deaf childrmetobdeaf

mothers (Watkin et al. 2007; Loots and Devise 2003; Easterbrooks and Baker 2001, 82-
84); typically, delays in first-language acquisition contribute to problentfisreading
comprehension and vocabulary development (Paul 2003; Marschark, Lang, and Albertini
2002; Lederberg and Everhart 208bDverall, the students selected for my study reflect
the diversity of OSD, and an overwhelming majority participated in thiaresé¢see

table 4.2).

“sometimes.” | counted them in the Hearing Aid gatgy because they said “sometimes” rather than
writing “never” like the other student.

% The vast majority (90 percent or more) of deafdren are born to hearing parents (Goldin-Meadod an
Mayberry 2001, Moores 2000). Most of these pareater considered the possibility of having a deaf
child, so they immediately begin “sorting througkdital, communication, and educational options,”
feeling “overwhelmed,” and having no idea how tgibecommunicating with their child (Easterbrooks
and Baker 2001, 84). Emmorey (2002) posits thatt mbihese families will create “home-sign gesture
systems,” but that “home sign is not a language[and] there is little evidence for hierarchipalrase
structure, symbols that expressly encode abstemcastic relations (e.g., “if,” “but”), or a systewh
inflections to convey semantic relationships” (20R)us, a child using home sign will not gain expesto
a language until kindergarten unless he/she igiftehand approved for an early intervention peaogr
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Table 4.2: Comparison of OSD students and research participants

Number of Number of Percentage
students at OSD res.e.arch participating (%)
participants
Male 33 22 66.7
Female 47 28 59.6
7" grade 13 8 61.5
8" grade 12 6 50
9" grade 14 10 71.4
10" grade 14 7 50
11" grade 20 13 65
12" grade 7 6 85.7
African American 7 7 100
American Indian 11 4 36.4
Asian 0 0 0
Caucasian 55 37 67.3
Hispanic 7 2 28.6
Total 80 50

Results of Phase 1: Questionnaire
Phase 1 consisted of 50 students responding to a questionnaire about their fire

safety knowledge, interests, and internet behavior (see appendix B for therqasst).
The results of the questionnaire provide a data foundation that addresses thedollow
research questions:

¢ What are the information needs of deaf teenagers concerning fire?safety

e What do they already know about smoke alarms and escape plans?

e What do they already know about fire prevention strategies?

e What do they need to know about these subjects?

e What do they want to know about these subjects?
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MEASURING FIRE SAFETY INFORMATION NEEDS

The first part of the questionnaire focused on fire safety knowledge and interests.
The first question attempted to determine what source teenagers woulccassider
reliable to learn more about fire safety. The question asked, “If you had aqussiut
fire safety, what would you do? Circle 1 answer.” From the list of six options,ré@re
of students chose “firefighter” and 26 percent chose “parent.” Only 14 percent chose
“‘internet”; however, given the difficulty that many teenagers who arefdeafwhen
communicating with firefighters, it is likely that they would use one of theratptions
even though ideally they would like to ask the expert.

The second question targeted the students’ current fire safety knowledgedec
a website explaining only the basics will quickly lose their interesed as open-ended
guestion, asking them to “list 3 things you know about fire or how to stay safe frgn fire
hoping to gain not only an understanding of their current knowledge, but also a list of
words they use to describe that knowledge. The question had 138 responses from the 50
students, and although the question asked for three responses, several students provided
more than three while others provided fewer responses; only two students left the
guestion blank. The 138 responses were coded into five main themes:

1) Behavior/actions taken in a fire situation, such as escape methods, cgrdadtin

going outside, warning others, or stop, drop, and roll (97 responses).

34 Each October, the Sulphur Fire Department sentl§ir@fighters and a fire truck to OSD for Fire
Prevention Month. The firefighters discuss theotpctive gear and firefighting equipment, their
profession, and general fire safety (e.g. instadled working smoke alarms with a strobe light). thet
firefighters meet only with students in grades In@aning they assume that older students understend
basic information. They do not offer more detaidsentations for older students, which may be thby
students listed such a large and varied numbegspfanses in this first part of the questionnaire.
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2) Tools/equipment that alerts people to the presence of fire or that suppiresses f

such as a smoke alarm, an extinguisher, a fire blanket, and fire sprinklers (10

responses).

3) Behavior/actions that prevent fire, such as never leaving candles burning, not
playing with fire or fuel sources, checking if items smell weird, and nangutt

paper towels by the stove (19 responses)

4) Characteristics of fire, such as how it spreads or how it is dangerous (2 responses
5) Confusing/indecipherable responses, such as “I will teeth out,” “School out,”

“Fire,” and “1 dog in the house. The house is fire.” (8 respotrtses)

The third question asked students to list any questions they have about fire safety
or firefighting or topics in these areas about which they would like to know more. Seven
students left this question blank, one responded that he did not know, and one replied that
he already knew about fire safety because his father had taught him. Thenga
responses totaled a much lower number of responses than those provided for the previous
guestion, but many of the responses were broad rather than more specific questions or
topics. For example, several students responded that they wanted to know more about
firefighting or more about preventing fires at their homes rather tausing on a
specific duty of firefighters or ways to prevent kitchen fires or candles. firhe 41
responses were coded into the following four themes:

1) Behavior/actions taken in a fire situation (7 responses)

% Where indicated with quotation marks, | have chdseuse direct quotations from the students’
responses on the questionnaires. | have reframoad dorrecting grammar or spelling and from usisig] [
notation given that this notation may cause confugiiven the number of notations that would need to
appear throughout the students’ responses.
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2) Behavior and equipment unique to how a deaf person would be alerted to the
presence of fire or would communicate in a fire situation, such as how deaf
people can use or buy special alarms and how they can contact firef{ghters
responses)

3) Behavior and equipment appropriate for everyone—not customized for deaf
people—that alerts people to the presence of fire or helps them suppresshHire, suc
as strategies for preventing fire when cooking and how extinguisherssakarth
sprinklers work (9 responses)

4) Characteristics of fire (9 responses)

5) Aspects of a career in fire service, such as whether people who aramibaf c
firefighters, how detectives determine what started a fire, and howelsefvice
handles false alarms (8 responses)

Taken together, these three questions provided a rich resource of what these
students believe they know about fire safety and what topics they want to understand
more deeply. Many students provided accurate information about what they would do in
a fire emergency or how to stay safe from fire. But 12 of the responsesraling
and revealed how this group may have been overlooked in educational initiatives;
furthermore, none of these responses were from the same student, mearii2gthhe
50 students participating had serious misconceptions of fire $aféonsider the
following responses that reveal misconceptions or dangerous reactions during fire

situations:

% Also of note, these 12 students were from eveaggievel, indicating that this information is not
included in a health and safety class or otheiselasompleted in higher grade levels.
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Misunderstandings of the fire suppression technique, Stop, Drop, and Roll, which
means that they may believe this technique is part of the correct response to a
smoke alarm signal or that they must be outside to perform this technique (2
responses): “If you have fire on you, u have go outside lay and roll” and “Crawl
or rolled on the floor and get out of house”

Misunderstanding about when to suppress fire with water versus baking soda,
perhaps believing they can be used interchangeably. Using water on &figeease
in a pan will cause the fire to flare up and spread (2 responses): “Fire can be put
out w/ baking soda or water etc.” and “Water away the pan”

Incorrect belief that specific equipment will help them or keep them safe when
this equipment may spread the fire and will not protect them from smoke
inhalation (2 responses): “Use ax” and “You can use ‘fire blanket’ to protect
urself from fire”

Incorrect belief that the fire department will arrive with a net to help #srape
from a window (3 responses). This belief could mean that they would wait until
the fire department arrived before attempting to escape out a window, meaning
that they will most likely be injured or killed in the fire while they wait.
Furthermore, this misconception occurs because of common portrayals of fire
rescue in popular culture: “Out window jump down net ride,” “Jump on net,”
“‘Net out”

Wrong behavior that, if followed, would kill them through smoke inhalation or
becoming trapped by flames (3 responses): “Scream and cry,” “Jump in toilent,”

and “To hide safe”

66



UNDERSTANDING INTERNET BEHAVIOR AND PREFERENCES

The next portion of the questionnaire focused on internet behavior and
preferences. In response to the question, “How often do you use the internet to email or
look at websites,” 54 percent chose “many times a day” while 12 percent chosa“once
day.” Female students used the internet more frequently than male studgras;e82 of
female students said they use the internet at least once or many timeengayed to
only 50 percent of male students who do so. There was no trend by grade level for
students using the internet (see table 4.3). Overall, 88 percent of the stuelguaisgr
online at least once a week, showing that the majority of these teeaegatively
using the internet; therefore, educational and informational websites afibnusdium
for reaching this audience.

Table 4.3: Use of internet compared by grade level

Many times One time a One time Onetimea Total using Total
a day (%) day (%) every 3-5 week (%) internet at number

days (%) least once a | responding

week (%) to question
7" grade 12.5 50 0 375 100 8
8" grade 50 0 16.67 0 66.67 6
9" grade 80 0 10 0 90 10
10" grade 71.43 0 14.29 14.29 100 7
11" grade 53.85 7.69 7.69 15.38 84.62 13
12" grade 66.67 16.67 0 0 83.33 6

Note: One student selected no response; five said they use the internet only one time every 2-3
weeks.

The responses to “How often do you Instant Message (IM),” were similar to the
internet usage question with 48 percent responding “many times a day.” Sixteen perce
responded “once a day,” and overall, 84 percent used IM at least once a wedlygeflec

a larger percentage than the teenagers surveyed in the latest Pew lepamédLenhart
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et al. 2007}’ As with internet usage, female students used IM more frequently than mal
students; 79 percent of female students said they use IM at least once a payedom

with only 50 percent of male students who do so. On average, students in higher grade
levels reported using IM more frequently than younger students (seettdhl
Nevertheless, the responses show that these teenagers are famililst, walthis

familiarity may make IM a well-accepted tool for conducting usabiisgs with deaf
teenagers.

Table 4.4: Use of instant message (IM) compared by grade level

Many times Onetimea  Onetime Onetimea Total using Total
a day (%) day (%) every 3-5 week (%) IM at least number

days (%) once a responding

week (%) | to question
7" grade 12.5 50 0 12.5 75 8
8" grade 50 0 0 0 50 6
9" grade 40 10 20 20 920 10
10" grade 71.43 0 14.29 0 85.71 7
11" grade 69.23 15.38 0 7.69 92.31 13
12" grade 50 16.67 16.67 0 83.33 6

Note: Six students selected no response; two said they use IM only one time every 2-3 weeks.

The next open-ended question asked students to list their three favorite svebsite
and to list why they liked each website. Almost all the students listedwietestes,
providing a total of 131 responses, but few listed any characteristics ofsitexser
reasons why they liked the sites. The most frequently referenced egebsite Yahoo
(25 responses), followed by Youtube (17 responses) and MySpace (16 responses).

Reasons why students liked Yahoo included the following responses: “find styff easy

3" This Pew Internet report (2007) indicates thap&ent of teens use IM daily, but the percentdge o
those using IM daily jumps to 42 percent for thed® also use social network sites. Teens stillgref
using a cell phone or landline to contact eachrotim@wvever, IM is ranked third for teens using abci
networking sites (responses = 493) and rankedHdartall teens (responses = 935) (Lenhart etG072.
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“IM, because it is fast,” “easy, fast, email,” and “they have everythiRgdsons why

they liked YouTube included: “has some funny things on it,” “cuz | been enjoy to watch
anything | like,” “teach me new things,” and “I like picture.” Reasons they liked
MySpace included: “it cool,” “I've some friend in there,” “see my emahd “same as
facebook lot of friends.” See appendix G for a comprehensive list of the veetusie

why they liked those sites.

The next question gave students a research task scenario and asked them which
search engine they would choose from a list of five options with a sixth option of
Other:_ . Overwhelmingly, students chose Yahoo (48 percent) and Google (34
percent). All the other responses together received only 18 percent with two students
selecting “Other” and writing in “Skype” and “Videophone,” which are sofinar
technologies that enable video phone calls; only one student selected “No.’‘answer

To continue the line of thinking about searching online, the next question asked
students to list words they would type in the search box to find a “good website about fire
safety.” The question directed students to write the first three wordsafnsetds that
came to mind, and the format of the questionnaire included three numbers with space
between each for the students to use to write in their answers. The studentsdoiOG
responses with many of those responses as sets of words rather than sug)l©wgr
one responded, “dunno,” and eight students left the question blank. | coded the 106
responses according to the following six themes:

e Variations of the words fire safety/safe (38 responses): “learndfietys’ “how

LLINTS LN}

to be safety around fire,” “fire safety tips,” “fire safe,” “what useffa safety,”

“fire safety information,” and “research fire safety”
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Words related to preventing fire or how to react if a fire (20 responses): thow t

stop fire from starting,” “how you stay away from fire,” “how to put ous fir

“fight fire,” “what to do about fire,” “how protect from fire,” and “fire fgal”
Words related to emergency responders or fire service equipment (15 responses):
“call firefighter,” “fireman,” “fireman web,” “firefighter sadty,” “how firefighters
works good,” “police deparment,” “emeracy,” and “fire truck”

Words focused on fire itself with no mention of preventing or staying safe from
fire (11 responses): “wildfire,” “what about fire,” “how fire get caunght”

“how fire is hot,” and “rules for fire”

Variations of the words safety/safe with no mention of fire (8 responsafty's
out,” “safe house,” and “build safety”

Wrong words/intent or confusing combination of search terms (14 responses):
“games,” “toys,” “search,” “website,” “very entertaining,” and “if hgant

words”

The final two questions, both multiple-choice questions, focused on website

features and how websites targeting teenagers should address them. Conceuneyj feat

students were given a list of nine options plus the option of “Other” where they could

write in a feature. The question asked students if they were making a veddusitdire

safety for teenagers, which of the following nine options they would include. They could

circle as many options as they wanted. Out of 122 responses, the option with the most

responses (20) was “Facts about fires, firefighting, fire safety.” Tkietwe highly-

ranked options earned the same number of responses, 18 each, and they were “games”

and “ASL video.” “Captioned video” was just below those two options with 17
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responses. “Stories” and “Photos” were next in the rankings with 12 and 11 responses
respectively. Although the question prompted students to circle as many optibeyg as t
wanted and the wording was signed to the students, over half of the students, 56 percent,
selected only one option.

For the last question, students were asked how a website for them should “name”
them, and they were instructed to choose one option from the six provided. The students
overwhelmingly chose “teenager” with 54 percent. In fact, more students ctwse *“
answer” (16 percent) rather than any of the remaining five options, which eeive
combined response of 26 percent. The next option with the most responses was “young
person” with 12 percent. “Kid” and “youth” received no responses at all, meantrtheha
websites using these words to address teenagers could be viewed as patooizirg

touch with this age group.

Results of Phase 2: Analysis of Current Fire Safety Websites

Phase 2 was comprised of two separate approaches to analyze the carrent fir
safety websites to determine their usability and how well they met thle néthis
teenage population. First, the students evaluated targeted aspects ebttieaiigh
guided worksheets. As with the questionnaire, the younger students, who have lower
grade-levels of reading, completed fewer worksheets than the older studerdgs. Som
students started worksheets, but could not complete them because the class period ended;
these worksheets are not included in this discussion. On average, each studenédomplet
two worksheets. Of the nine websites explored, each site received apprbxinrae
evaluations, with the least-visited site (lllinois Firesafe Kidsgirgng only six

evaluations and the most-visited site (Staying Alive) receiving Blevaluations.
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Because the NFPA website targets adults, | purposely distributed thoséeatsksnly

11" and 13' graders, assuming that the vocabulary was too difficult for the younger
students. Only three of the nine sites were evaluated yadlers, and | realized when
analyzing the data that the younger students, particularlytgeaders, had a more
positive evaluation of the sites as a whole than the students in other grades. ont an eff
be as transparent as possible with the data, | show two sets of medians and ntkans for
three sites evaluated by graders—one set that includes tffegraders’ scores and one
set without those scores.

To create a broader perspective of these websites, for the second approach of
Phase 2, | performed a content analysis on each site, coding specifictslefiiba sites
(see appendix F for the coding sheet) and analyzing whether the sites statémgs’
information needs as indicated by their responses to the questionnaire from.Rhase
also used the SMOG formula to predict the readability of the site. The purpose of these
combined activities in Phase 2 was to gather data that addressed thenfphesaarch
guestions:

e Do current fire safety websites meet the information needs of teenagersewho a

deaf? (Adding to data collected in Phase 1)

e Are current fire safety websites easy for deaf teenagers to tg\aga can they
find information quickly? What type of navigation (text only, icon only, or text
and icon combined) works well for this audience? (Research Phases 2 and 3)

¢ Is the information found easy to understand and use for teenagers who are deaf?
What fire safety vocabulary is appropriate for them? What techniques help them

understand complex concepts? (Research Phases 2 and 3)
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e Do current fire safety websites appeal aesthetically to deafgeresPaDo they

find the sites interesting and desire to use them? What aspects could be

incorporated into a new fire safety website to reach this audience? @Resear

Phases 2 and 3)

The following sections focus on one site at a time and follow the same
organizational pattern: a brief overview of the site with a screenshot ofdtse sit
homepage, the results of my content analysis (discussing site codinggesigua
navigation, content and style, and graphic design), and the students’ responses on the
guided worksheets. To distinguish the students’ evaluations from my own evaluations
and predictions of the students’ experience, | use “deaf teen” in my analysesancer
“student” for the students’ responses. Furthermore, although several déthketssted
fail to comply with accessibility guidelines, | have limited my discaussif these
failures, focusing instead on problems that would impact deaf teens rathelt than a

potential problems for teenagers who may use AT devices or text-only browsers

SPARKY THE FIRE DOG

Sparky the Fire Ddy(http://www.sparky.org) is sponsored by the NFPA. The
homepage has eight categories with lots of color, graphics, and moving paftgyse
4.1). Sparky stands in the middle of the page welcoming visitors to a metaphornuoal the
park of fire safety with each category in different fonts and colors as if tigngghout a
theme park. The site has 69 separate pages and almost 200 links within those pages,
making this a much larger site than most of the other fire safety sitéed.t€he coding
language behind the homepage is mostly HTML and CSS with two lines of Javascript.

The code also reveals a table structure holding the sliced images and apgpadipréait
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descriptions of Sparky and the site’s categories, which means the homepagpliart
with the accessibility guidelines regarding its code. Problems arise sitdisanternal

pages that are mostly Javascript; however, these are not problems that wouldleapact

teens unless they relied on screenreaders.

(= Sparky the Fire Dog - Windows Internet Explorer

=13
@ 2 & | htkpffeman, sparky.orgl [ | XK ol
File Edit View Favortes Tools Help qﬂ -
W oadr | & sparky the Fire Dng | | [ R | =~ |} Page - {J Taok ~ i
X * :
b & A4 Wl kg THE FIRE DOG [])
ENORMOUS &%) FAMILY FUN = —
= 7 3
=[N ' m -
q v
li'"‘ )
S s s s @ e e @ e @ e
— °
a .
Sparky®™ and Sparky the Fire Dog® are registered trademarks of the NFPA,
& Internet H100%  +

Figure 4.1: The homepage of Sparky the Fire D&y

The navigation, including the names of the eight categories comprising the
primary navigation, is problematic because some of the categories arexplarié than
others. For example, “Sparky’s Arcade Games” conveys its meanartyds it includes
games about fire safety; however, “News Flash” and “Hot Diggity Dizms are more
confusing, making it difficult for a deaf teen to anticipate what informationw$\ielash”

will provide versus the information related to fire safety under “Hot Diggéyriatians.”
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The lack of clear categories with meaningful names leaves deaf teeamguwésere to
click to find information and makes it more difficult for them to remember wheatain
pieces of information are located within the different categories.

Further complicating matters, when one of the main categories is delbete
page changes, displaying the main content on the right side of the page and a navigation
menu on the left side. Yet this navigation menu disappears for two of the catefanes
with Fire Trucks” and “Hot Diggity Dalmations.” Instead of a predictgtdttern, with
the navigation menu always on the left side of the page, the user is forced to learn new
navigation methods based on implicit, graphic-based links instead of the textualf links
the navigation menu used in the other sections of the site (see figure 4.2). Adiolahpr
with the navigation of this site is that within “Fun with Fire Trucks” and “Hot iygg
Dalmations,” the graphic links to return to the main site are broken, meaning tiasise
to click the browser’s back button 10-12 times or retype the website’s addretssridaoe

the homepage that lists all the categories.

(2 Dalmatians Home Page - Windows Internet Explorer EIBIBX] & Fire Truck Home Page - Windows Internet Explorer
s @,7,- W bt F e (90 [ [ ol

Ble Edt View Favorites Tools Help & - File Edt View Favorites Tools Help & -

@L J v | @] http:jjwmer.sparky.orgidalmatiansfindeschiml v || 42| X

©

=g~ N s »
¢ & | @ Dalmatians Home Page || % - B & - [rPage - i Tooks - e | g Firs Truck Home Page [ F - B - - S eege - i Toos -

Sparky® and Sparky the Fire Dog® are jégistered trademarks of NFPA

Done @ Intemet F100% T Done

Figure 4.2: Internal pages showing different navigation schemes
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Concerning content, Sparky the Fire Baglies heavily on games to explain fire
safety concepts, and the majority of its pages describe fire trucks andtl@as rather
than how to prevent fires or what to do during a fire emergency. Although the students
indicated on the questionnaire that they liked playing games on websites, sieighthe
games available require a Shockwave plug-in, which may not be installed on c@mputer
because of its large size and security probl&ha¥.the two remaining games that
worked, one depended on sound. Sparky Says: Search for Fire Safety presents student
with a jumbled scene of random objects in a garage and outside; as students locate and
click on different objects—such as firefighter equipment, a tree for amgg@tce, and
an escape map—they hear a description of the object’s purpose. But the rulesrigr playi
the game and the object descriptions are only in aural form; there are no textual
descriptions of these sounds, meaning teenagers who are deaf cannot playetus gam
access the important descriptions of fire safety objects to learn whyrthiegating a
boot, a tree, or a map. Without the descriptions, these are regular objects that seem
unrelated to fire safety.

Although the site provides only eight pages about how to prevent fires, these

pages are full of practical information and mostly consistent in style, tone, and

3 Even if the games work properly, meaning the caeplas the proper plug-in, each game takes 1-2
minutes to load and has multiple problems withgame’s controls and graphical interface; the long
loading time and problems with the controls andrifdices most likely will frustrate teenagers whdl wi
move to other sections of the website or leavéiagather. All the games open in windows that are t
small to show all the game pieces and words, andaythese windows are not resizeable. For example,
Tales from the Great Escape involves moving objecfdl the blanks of a long story, but the usannot
resize the small screen to see all the availaljctdhor the entire story to know where to fillthe blanks
with those objects. Another game, The Fire Drileldnge, should teach users how to escape duffing a
by moving a piece left/right/up/down away from sraaad fire. However, the rules flash too quicklgan
disappear from the screen before deaf teenagengadrthem. To move the piece, the teen cannotidrag
with the mouse. Instead, the teen has to cliclctmrol over and over as the piece shifts onlyimékers
with each click. The end result is a teen abandptiie game because the controls are too frustrading
manipulate. Finally, the remaining games presesttustions and key aspects of the game only inlaura
form, leaving deaf teens unable to play the games.
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vocabulary level. The SMOG readability score is 8.77 grade-levehdRegaid = 7.8),
averaging 16.7 words per sentence, which means this site has longer senterereg tha
of the other sites targeting childr&hThe text is easy to read, though, because the main
point of each paragraph is in the first sentence and often is emphasized with red or bold
font type. These paragraphs are also free of fire safety jargon, usempimsore familiar
terms—such as “smoke alarm,” “escape ladder,” and “cooking area.” Tienseaft the
website using fire safety jargon attempt to clarify those speeifiag through examples,
analogies, or sentence definitions. For example, an “aerial ladder” isal fedzler that
can extend like a telescope up in the air about 100 feet (10 stories).” The sentence
explaining “combustible liquids” provides examples of “nail polish, hair spragligas’
But deaf teens may give up reading the long sentences and paragraphs asisgyon as t
encounter a difficult term such as “combustible liquid,” so they may miss anyoaddlit
information that would clarify the concepts or fire safety jargon.

Fortunately, many of these content pages break up the text and illustrate the
concepts with graphics. Providing 273 graphics, Sparky the Fir& Bagsually
appealing, offering a wide array of cartoons (187), photographs (56), logos (18)eand ev
different graphics (2) for bulleted lists. Several of these graphiagmatiit links that
users only realize if they rollover pieces of the graphics, and some links onsidpe i
maps represent such small pieces that many users may miss that acéwe the image
map, thereby missing the information associated with that piece, such as niteodedf
a part on a fire engine. But the majority of the graphics clarify concejtsas a

diagram of an escape map next to the paragraph of instructions describing heateo cr

% The NFPA site targeting adults has only slightlyder sentence that average 17 words per sentence.
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such a map. Furthermore, the photographs depicting a family drawing an espagsdma
acting safely when cooking or setting up a space heater show exactlypwlbaind may
even convey enough information that a deaf teen would not need to read the words to
understand the main points.

Eight students evaluated the site using the guided worksheet. Most students wrote
several aspects that they thought were “good” as they briefly clicked thitoeighe.

Four students commented that the pictures and depth of information as good attributes
Two praised the colors with one student replying, “It is full of different kind of saar

it which make it even more cool.” Concerning the “bad” aspects, several student
commented that the words were confusing, such as “some long words that you can’t
understand.” They also felt like the type size was too small and the coloreckis it
difficult to read. Several also said they did not like the background color, and two
students mentioned that the tone seemed more for younger céfldren.

After the students described their initial impressions, the worksheet guided them
to click on a specific part of the website to learn about the parts of the fire engine
Specifically, | wanted to test whether they could find this information ngiwat they
have to notice the cursor changing as they rollover active links within the grapdic
whether they could understand the technical vocabulary presented in this section. The

worksheet task asked them to read about the “apparatus cab” and to describe it in their

0 During all the site evaluations, no studentsaizéd the lack of captions for sound elements. Nast

no idea sound was present on several of the aitelsin the instances when sound facilitates unaledstg,
such as the directions to a game or additionakfifety information only in aural form, the studedid not
realize that they were missing key pieces of infation. Instead, they would muddle through playimg t
game until they could understand it, or they wagilce up playing the game and move to another sectio
the website. Concerning the additional informatieailable only in aural form, the students nevatized
they were missing that information; they would réfael brief tips and try to understand the concegtd
on the tips alone, which could explain some ofrtddficulty finding information on these websites
understanding key concepts.
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own words. All eight students found this part of the truck, meaning they would rollover
the graphic until they saw the alt tag popup or the cursor change to a pointer, and then
they would click the link.

As for understanding the information once they found the hidden descriptions,
two students replied that the apparatus cab was the individual who drives theckre tr
three copied verbatim a sentence from the description, explaining thatithiséeded
two steering wheels and two drivers. One student said she “understand it moteactear
one replied that he thought the cab would be helpful but that he wanted to know “how
deaf out house.” Only one student answered the question correctly by replyierg ‘tva
firefighters sit to drive.” Therefore, these students had problems understémeling
vocabulary presented, an issue forecasted in my analysis.

The next task asked students to play a specific game and describe their opinion of
the game; however, students could not play the game because their computers did not
have the proper Shockwave plug-in. Not one of the games operated without this plug-in,
confirming previous research that cautions designers from using scripits thg main
content if that script requires plug-ins or special graphics or sound componemidetio re
properly (Mueller 330-332; WCAG 1.0, Guideline 1*4)f the computers in the OSD
computer lab, typically computers with the most current software and browsengtar

supporting this coding, then any sites wishing to reach teenage audiencgamh&y

1| am purposely citing WCAG 1.0 rather than WCA® Because programmers are debating whether to
regulate plug-ins within the new accessibility glides. One side of programmers believes regulating
plug-ins helps programmers know which plug-ins witirk properly with AT devices and text-only
browsers; however, the other side believes regugaiiug-ins will force the guidelines out of datesmon

as browsers, software applications, and programmaimguages advance or as new ones are introdutted in
the market. My point is to use coding attributest tire proven to render properly with AT deviced an
text-only browsers. For a thoughtful discussiomodessible scripting attributes, see chapter I8Mm
Mueller’s Accessibility for Everyong003).
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ensure they have HTML coding to back up Shockwave or Flash sections, especially as
some teens may access the internet only from school or public library computers

The last task asked students to read through specific safety tips and to list the
number of any tips that presented new information to them. The tips page is quite
lengthy, but the four main tips are numbered and use a red font to emphasize the main
point, and then returning to a regular, black font for discussion of each tip. The four tips
are as follows: 1. Create two ways out from each room, 2. Install smoke alaride outs
every sleeping area, 3. Decide on a meeting place, and 4. Practice youmpéstayth
your family. One student replied she did not know she needed two ways out of each
room. Two students described how they did not know where to put smoke alarms or how
smoke alarms worked. One student said she did not know what a meeting place was and
that she did not think her family had one. Finally, another student replied that she did not
know if her family had an escape plan because they never practiced it. Giveen thes
responses to the basic fire prevention information, any site targetingé¢egisaould
include this information rather than assuming it is familiar, well understoodteor of
practiced.

The final question for each website asked students to rank different aspects of the
website on a Likert scale from 1-7, with 7 representing students’ agneentie the
statement and 1 representing disagreement. Table 4.5 shows the scordsdspeeic
The students ranked highly the graphics of the site (median = 7), in fact, giwrsitehi
the highest score of all the sites for graphics. The lowest rankinguédtiwas that the
words were easy to understand (median = 5). This score echoes how the students had

trouble summarizing the definition or meaning of the apparatus cab. Overatydeats
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scored the website above average for most of the aspects, but they scored tgbtkite sl
lower than others for their response to “overall, I like this site.” This loa@escould
reflect how several students liked the graphics, but felt like the words werdfioatdio
understand and that the site, as a whole, targeted younger audiences.

Table 4.5: Scores for Sparky the Fire Dogwebsite

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 8) Median Mean
Easy to find things 6 5.5
Words are easy to understand 5 4.9
Good number of pictures/graphics 7 6.3
Good balance of pictures and words 6 5.9
Good colors/color scheme 6 5.8
Overall, | like this website 55 5.6

NATIONAL FIRE PROTECTION ASSOCIATION

The NFPA website (http://www.nfpa.org) is updated regularly with the most
current fire and safety information and with current reports and materidaésafdring fire
safety to different age groups. Although the website targets adults, | inctuededrie of
the sites students could evaluate because | wanted to see if the tone, vocatlary, a
concepts were more appealing than the sites targeting younger childreite Has s
many categories, listing six main areas across the top navigation, but providiipemul
in-text and sidebar links to specific information or products (see the homepamee

4.3).
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Figure 4.3: The homepage of NFPA

As the clearinghouse and main research source for the fire service, NFRf is de
and robust, consisting of hundreds of reports, fact sheets and press releasesafbe ave
page contains a search box and three navigation menus with the main menu divided into
six categories; in addition to these menus, each page contains 20-30 text-based links
within the main content and organized through sidebars. The layout is consistent
throughout the site with the main menus remaining stable and the side menusgt@ngin
reflect the contents of each of the six categories. The main navigation mexiningnat
the top of each page and the more specialized topics listed in the menu on ttie tdft s
the page make switching topics and finding information easy. Because NRiRA ia s

large site, | analyzed in detail only the pages that the students evaluated.
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This site’s focus on research means it is rich with fire prevention messaggs
with statistics about the numbers of fires and how many people are hurt or injuned b
Each of the 27 fact sheets describes prevention strategies and statiséi@dse using
stories about ordinary people, related research reports, and links to lawsdése
public service announcement (PSA) videos, slideshows, charts, and podcastsité¥ the s
| tested, NFPA is the most comprehensive in its approach to topics and delivery of
information through different media. The pages are dense with text, but thesgiteete
have organized the text for skimming with descriptive headings, bolded and set apart
from the paragraphs, and with in-text links and bulleted lists of key points. Yetrease
organizational aspects may not make the text digestible for deaf teens hdhase
technical terms, such as “civilian deaths and injuries,” and convoluted phrases, such as
“those made with flame-resistant, flame-retardant or non-combustibleiaisitand
“NFPA’s zero-tolerance policy on amateur use of fireworks.” Thesasgls combined
with the site’s SMOG readability score of grade 12.61 (Flesh-Kincaid ari2average
of 17.8 words per sentence may quickly scare deaf teens from even exploriig fine s
more readable information.

The pages | asked the students to evaluate contain similar graphics,|dodusil
my analysis on the fireworks page that provides more links and types of madipaga
has nine photographs, two charts, one logo, and two cartoons spread throughout three
screens full of text separated into bulleted lists and links. Most of the grapaismall
squares, averaging half an inch. The two cartoons lead to public service announcements
(PSAs) posted on YouTube in video that is not captioned, but that communicates the

main idea through the graphics shown and text written at the end of each PSA. However,
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the five audio files describing injury statistics, true stories, and sgbstpi the
fireworks page are also not captioned, rendering them useless to people dbafare
Also, this information is not represented in textual form on the main fireworksopage
part of other linked reports or fact sheets, thereby seriously limiting threnafion
accessible to deaf teens. But teens may still think this site is worth soeftagse of the
information they can gain from looking at the videos, photographs, and charts.

Because this site targets adults, | gave worksheets only to students inldrades
12. Seven students evaluated the site. Of the seven students, every one wrote as part of
the good aspects of this website that it provided lots of information or specific
information about interesting topics. One student said he liked the “professional look” of
the site, and another wrote that she liked how it provided a list of what to put in an
“emergency supplied kit.” One student liked the “history” and facts the site provittéd, a
another student said he thought the site was “a little tough to read” but that he liked
things that were challenging for him. Every student responded along these limes of t
website being difficult to read with “hard words” or a “boring look.” Thespal
commented that the site needed “better graphics,” “more color,” and sogéatiore
cool.” They also indicated they needed a larger font or perhaps more spacenbieteee
because they described the site as “hard to read” and found themselves geéttiigitos
the long sentences or trying to find the links they wanted.

The first task asked students to type “seasonal safety” into the search box and to

then click on a specific link from the results fi§The directions also asked students to

*2 Giving them words to enter into the search box thedhame of the link to select from the list afuris
was the easiest way to ensure every student laowiéiie same page. The web address for the targatgd
was lengthy and complex, so this pathway to thermétion was easier for the worksheet task.
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read a portion of the target page and to list something interesting or surprigiegit
Five of the seven students wrote the number of fires started by a specdaytfekture,
such as a Christmas tree or fireworks. And all responded how surprised tledytiee
large number of people hurt or killed in these types of fires. One said he was also
surprised that a Christmas tree with lights on it could ever cause a firdhadind would
make sure to unplug the lights each night.

The second task asked them to look at some of the topics available on the website
and to write down which topics they thought teenagers needed to understand or learn
more about to remain safe. Six of the seven students wrote fireworks as one of the topics
because they believed teenagers played with fireworks or that they did not really
understand how dangerous fireworks could be. Four wrote grilling as an important topic
and one explained why he thought this topic was important because of how often he
cooked on the grill at his parents’ house. Finally, one student wrote winter isafetyse
he was still amazed how many people got hurt or killed in fires started tg spaters
and candles during Christmas.

The final task asked students to read about fireworks, describing what they liked
or did not like about the page and listing which words they thought were confusing.
Three said the page was “boring” and “too long.” One said she liked the single jpictur
the page but that she wanted a lot more pictures that were bigger and that had captions.
Another student commented that the page described a lot of results about fireworks but
that he wanted to know more about how to prevent fires when using fireworks. As for
specific words that the students found confusing, one student wrote “2005 fireworks

injuries by type of fireworks,” then she explained that she did not know what al thos
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words meant when they were together but that she understood them sepanatéigr A
student wrote “relative,” “lacerations,” and “contusions.” And several studespended
“many words” are confusing or “weird.”

The final question for each website asked students to rank different aspects of the
website on a Likert scale from 1-7, with 7 representing students’ agneevith the
statement and 1 representing disagreement. Table 4.6 shows the scordsdspeeic
Ironically, the highest ranking aspect was that students liked the websiadl.over
However, only the color scheme ranked above average (median = 6). As indjcated b
previous qualitative responses to tasks and questions, the students ranked “worg@s are eas
to understand” the lowest of all the aspects (median = 4), indicating that the vogabular
and sentence levels were too difficult for this teenage population. Othersagmeiting
low scores were the easy of finding things on the site and the balance of pistures a
words. Although the overall score has a median of 6, the lower scored aspects indica
that students may have had more problems than their overall score reflects.

Table 4.6: Scores for NFPA website

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 7) Median Mean
Easy to find things 4 4.4
Words are easy to understand 4 3.7
Good number of pictures/graphics 5 4.4
Good balance of pictures and words 4 4.3
Good colors/color scheme 6 5.3
Overall, | like this website 6 5.4

USFAKIDS

USFA Kids (http://www.usfa.dhs.gov/kids/flash.shtm) targets childress 49

and under and is an outreach of the United States Fire Administration. The website
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operates with two versions: one version is all Flash, including the navigation and content
panes, and the other version is all HT/IBoth versions are identical in layout and in

the main categories that make up the navigation menus. The site has two nas sect
with several categories in each section (see the homepage in figurehé.fiysiTsection,
“Learn About,” has three categories focusing on prevention strategies artd hegape
during a fire emergency. The second section, “Fun and Games,” offersiwixesc

varying from coloring and matching to interactive seek-and-find gaand quizzes.
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Figure 4.4: The homepage of USFA Kids

43 Because OSD had Flash animation disabled, aguitres large bandwidth, the students viewed the
HTML version of the website. The main differencévizeen the two versions is that the HTML version has
the activity pages as PDF files rather than intérad-lash screens. If the site had been codedionly
Flash, without the HTML version, it would have besmpletely unusable without the Flash plug-in,
which is why WCAG 1.0 and 2.0 warn designers natdde entire sites or key parts of sites in Flaghss
there is an HTML back-up. The designers of USFAXighlike designers of some of the other sites |
tested, have followed the guidelines regardingmgaith scripting language or plug-ins properly.
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With 73 separate Flash pages, USFA Kids is one of the larger sites in this
analysis; however, the site is approximately 20 pages smaller in the HTBlbrver
because the coloring pages and games are in single PDF files rathedihiaally
coded pages. As part of its navigation structure, the site has 112 total links and relies
heavily on text-labeled buttons with 85 links via buttons labeled “next,” “back,” and
“print” rather than links within paragraphs or as part of sidebars. Using buttimsuch
labels promotes sequential reading of the pages within a single categohg but t
navigation menu listing all the categories remains consistent on the left sidepafge if
a deaf teen wanted to skip to a different topic. The only navigation problem that may
develop is when completing a quiz; if the deaf teen fails to click the coesgmmse, the
outcome page presents the same message, “That is incorrect. Plegséntry. .” The
teen cannot proceed through the quiz until selecting the correct answer, wheth coul
result in several teens abandoning the quiz in frustration, and thus, failirgrtaHe
correct answers.

The concepts described in the tutorials and incorporated into the games and
activity pages focus on maintaining a smoke alarm, creating and prachoasgape
plan, and acting in certain ways to prevent fires from starting. Yet most of the
information may seem like common sense or even demeaning to a teenage audience
because the messages tell the “kid” to remind an “adult” to do many iastiviat
teenagers can accomplish on their own (plugging electronics into outlets and @urning
heaters) while also warning them to “never touch matches, lighters, orcastieme of
the activities, too, may be only appropriate for younger audiences givehdhatre

mostly coloring pages and matching card games. But the advanced ctbpsaze
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might be useful to deaf teenagers to help them learn fire safety vocabnthfiazard
House” provides quick reminders about how to correct the hazards shown in the cartoon
room.

USFA Kids is one of the best sites | analyzed concerning its writing aiyl
vocabulary level. Its SMOG readability score is a 6.84 grade-levalh#acaid = 4.8),
averaging 11.8 words per sentence. The site refers to its audience asfkidses
contractions and simple words to describe the behavior of fire and fire prevention
strategies. For example, a passage describing fire and smoke includessal€& scary
and very dangerous. They are loud and hot, and the smoke makes it very dark.” The
definition of smoke alarms is that they “are tools that can tell if thereakesm the air”;
this definition is complemented by a cartoon graphic and comparison of a smoks ala
appearance to a dinner plate on the ceiling. The pattern of using definitions, grapthics
analogies to common objects to explain the more complex objects and concepts repeats
throughout the site.

The site’s 142 graphics are all cartoons and cartoon buttons, and the main
character on the homepage is a child with a pet turtle, which may signaf teefesgers
that this site is more appropriate for younger ages. These homepage gragpalss ar
oversized, similar to the oversized buttons and handles found on toys. The rest of the
graphics seem less age-specific as they focus on objects rather than peefiright
orange and green color scheme for the background and main navigation also may appeal
to deaf teenagers, and the font type resembles those found in graphic novels and teen
comic books. As a whole, with all these factors, if the teens are willing tovéosgme

aspects, they may find this site easy to use and understand.
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Ten students evaluated USFA Kids, giving it mixed reviews. Seven students
wrote that they liked the colors and pictures as part of their initial impres§the site.

They thought the site had good information and that “it got what you need” and provided
“very good teaching to kids.” However, one student wrote “stupid design” in the bad
column, and five wrote that they were not “kids” and that they believed this welasite w
not intended for them. One student said she thought it worked well for younger students,
but that she did not want to do the coloring pages or many of the other activities
provided. One student commented that he thought the site needed “biger writing” or font
type, especially in the description sections about fire safety.

The first task asked students to read about smoke alarms and to take the quiz at
the end of the smoke alarm section. Specifically, students were asked to expl&n how
clean smoke alarms and to write down the score from their quiz. Only three students
responded to how to clean the smoke alarm, and of those responses, one student gave a
correct method for cleaning the alarm. Most wrote a score from their chiZive
students scoring 100 percent, two scoring 95 percent, and two scoring 85 percent. These
high scores reflect the students’ basic understanding of how smoke alarms, typsvate
to clean them, and how to test and respond to them.

The second task asked students to play the “Hazard House” game, reading the tips
as they played, and explaining how they should handle candles. Five students provided
correct responses, including “never play with candles,” “never lit em,” “putandles,”
and “never light close to curtain.” Three students provided their quiz scoreéhfr®om
game as 100 percent, and three students left the question blank. So the resultsskf this ta

are mixed although one student offered his positive response to playing the gaow, “it ¢
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game,” instead of explaining what to do with candles or giving his quiz score. Qverall
the correct responses for handling candles and high quiz scores lead me to assume that
students could play the game successfully and could remember and articukde cor
information after playing the game.

The third task asked students to read about escaping from fire and to define in
their own wordsescape planOnly five students provided a response to this question. Of
those, four gave correct responses, such as “something to prepare inleargeafe
fire,” “a way to git out the house the fastest,” and “way out home.” But one student ga
the troubling response of “bust a giant hole in the wall,” which given his corréct a
detailed responses to the other sections, means he did not understand what hengas readi
and may attempt a behavior that will endanger him rather than escaping &om fir

The final question, like the worksheets for the other sites, asked students to rank
different aspects of the website on a Likert scale from 1-7, with 7 repressnidents’
agreement with the statement and 1 representing disagreement. Table 4.thehows
scores for each aspect. Although | implemented a methodology to ensure the visrkshee
were distributed to students randomly, thrEeyaders worked together as a team.
Additionally, two 7" graders completed more than one worksheet, and by random
chance, reviewed USFA Kids. Therefore, USFA Kids is the only site withpteuitf
graders evaluating it, and the difference in the scores is clear whehdhaders’ scores
are removed from the total. To show the full meaning of this data, | have included the
medians and means with th® graders’ scores and without those scores. Although the
tone of the website was not one of the aspects students were asked to rank, perhaps the

lower scores reflect the initial impression that older students thoughtebsite was for
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“kids” and that they did not believe themselves to be “kids.” The lowest rankirtgugetri
was related to the number of pictures (median = 4), which could either indicalikea dis

of the main graphics used (cartoons of a boy in overalls and a turtle), or a dislike of how
often these same graphics repeat throughout the pages. The overall scora|yetpeci
score without the*7 graders’ evaluations, is the lowest for all the sites tested, revealing
that the first impression gained of a site through the graphics and navigatigorieste

may be tough to overcome if students believe the site is intended for a youngecaudien

Table 4.7: Scores for USFA Kids website

Website aspects Likert scores on scale of 1-7

(# of students evaluating = 10 Median Median Mean Mean

# of 7" graders evaluating = 5) with 7" without 7" with 7" without 7""
graders graders graders graders

Easy to find things 7 5 5.8 4.8

Words are easy to understand 7 5 6 5

Good number of pictures/graphics 6 4 5.2 4.4

Good balance of pictures and words 6.5 5 5.8 5.2

Good colors/color scheme 6.5 5 5.6 5.4

Overall, I like this website 6.5 4 5.6 5

STAYING ALIVE

Staying Alive (http://www.stayingalive.ca/kids_zone.html) is a websieated
and maintained by a Canadian nonprofit group, of the same name, committed to
educating students in kindergarten through eighth grade about fire safety. Foyaded b
firefighter and fire and life safety education, Staying Alive combinesscbom
presentations, awareness campaigns, and the website to deliver educationalsprogra
throughout the year. The homepage presents fifteen categories with pactdrtestual

labels designating each category (see figure 4.5). The site opens inllatdob
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provides an HTML link with directions to click that link if “you cannot see the icons
above.” Both versions of the site present the same layout and options, but the Flash
version introduces small movements within some homepage icons. For example, the
candle icon displays as a lit candle in the HTML version, but in the Flash version, the
candle icon is first unlit, then lit, and finally extinguished by a candle sniémause

these movements are small additions that do not fundamentally change the information
conveyed, Staying Alive correctly follows the accessibility guidslioieproviding a

comparable substitution for the Flash in HTML.
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Figure 4.5: The homepage of Staying Alive, Flash version

Staying Alive has a consistent design that groups the fifteen topics int@asix

categories and that offers easy ways to navigate between categories aBgoges are
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explicit, such as “candle safety,” “smoke alarms,” and “fire safetyssoothers are
labeled implicitly with catchy phrases, such as “Mrs. Aboutfire,” “FlipFire Monkey,”
and “Ask Shane” so that a deaf teen would have to click on that category before
understanding what it means and what information it contains. The top banner and left
navigation menu remain stable throughout each internal page, and a bottom banner with a
link to a sitemap and contact information offers another easy way to quicklysate
site’s information structure. The right sidebar maintains a consistent looks bahtent
changes periodically to include different seasonal safety links or “hot tips’oagd s
links.

At first, the change as the fifteen topics collapse into six main cagsgeri
awkward, but a secondary navigation menu displays, at the top of the page under the
main banner, and has an icon and textual label for each of its topics (see figure 4.6). This
pattern repeats, allowing teens to become familiar and understand hdneezd within
the site and how to navigate to other topics within those six categories wittiNeaseof

the 250 links throughout the 31 pages is broken, further enabling site navigation.
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Figure 4.6: Internal pages with primary and secondary navigation

Unlike USFA Kids and Sparky the Fire DjdStaying Alive provides more than
just information about fire prevention strategies, firefighter equipment, aoklesm
alarms. The site also describes seasonal safety tips, the dailyexsco¥ifirefighters, and
the characteristics of fire, such as how fire spreads and how hot it can becosee. The
topics are discussed in content-heavy pages that are separated with short headings
bulleted lists, and a few cartoon graphics. Like other sites, the games seetisraore
tailored to younger audiences because of its coloring pages and rather simrgdeinthz
word searches; these passive activities may reinforce fire safetlyulacy, but they fail
to engage the teenager in problem-solving or testing a deeper understanding®f the f

safety concepts.
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With a readability score of 7.99 grade-level (Flesh-Kincaid = 6.3), Stayling A
explains fire safety jargon and concepts in detail, enabling the user to lern vi
information; the site also averages 13.1 words per sentence. For examyae, afiste
rattling through a list of firefighter equipment or clothing, this site desesrihe purpose
of the equipment and uses helpful forecasting sentences to ease the user into the more
technical descriptions. When describing the types of smoke alarms, theesisettodf
following, “There are two types of smoke alarms on the market, ionization and
photoelectric. An ionization smoke alarm detects a flaming fire faster, a pdattmewill
detect a smoldering fire quicker.” These descriptions help the user to undehnstand t
purpose of each alarm and see how they react to different fires. When describing the
firefighter’s clothing, the site explains, “Our steel-toed boots protect etir@ar turn-
out pants protect our legs, and have knee pads so that we can crawl under the hot, smokey
[sic] air.” These descriptions also move logically down the body, adding a piaders
and relating the piece of clothing to the firefighter’'s tasks. Unfortunatheral fuller
descriptions about fire safety concepts are only available in audio filesutvitaptions,
meaning teenagers who are deaf cannot access this information.

Overall, the site uses 197 cartoon graphics and 21 photographs for a total of 239
graphics, making it visually stimulating. The cartoons set a fun tone foiteharsd
using characters to represent three of the main categories may helgdagéts
remember where to click for information about different topics because they ca
associate an older lady as a science teacher describing the clstiestd fire; they can
also associate a firefighter answering questions about his dailytiastiHowever, the

remaining 16 characters do not seem to signal an obvious connection to the information
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they represent. What does a monkey or a lobster have to do with fire safety? What does a
hockey goalie or a ski instructor have to do with fire safety? Approximatelptiké
graphics throughout the whole site show an object or illustrate a fire safegptdiice
an escape plan), but the other graphics seem to clutter the pages or may cassaconf
about how they relate to the text that surrounds them.

To complement my analysis, eleven students evaluated Staying Alive. [Severa
liked the icons for each category and that the site had a “simple toolbarrigiia&asy
to distinguish categories. Two students responded that they liked the “goodfacts”
information available to “protect and help people.” Three responded positively to the
different games offered although one said the links to the games were broken. Six
students responded that they believed the site was for younger students, cogthatti
the site “looks like its for kids age 5,” “It's interesting but its look like igs little kids,”
and “I thought it was more for kids who were younger than me than for kids my age.”
Perhaps this type of tone explains why several students found the layout too simhele or t
content lacking depth of information. One student replied that the site seemed “too
cartoonist” and that it needed to have “real people tell their true stories.” Astudent
said the site did not really “catch her attention,” and a third student did not like the
advertisements—or what she perceived as advertisements—but were graphxtuahd te
links to other safety campaigns and videos along the right side of each page.

The first task asked students to read the page associated with “Mrs. Aboutfire,”
which explains some of the basic characteristics of fire. Specificallgents were to
describe what fire needs to keep burning and what happens if one of the elements is

removed. Six students responded correctly as they provided the three elemestayeces
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to keep fire burning and as they said the fire would burn out if one of the elements was
removed. Three students could not identify this correct response of the fivguestting
itself, but they did list other characteristics of fire found on this page, such as the
temperature at which it can burn or how quickly a small fire grows into a large fire.
Perhaps they provided these responses because they were described irttireefirst
bullets; whereas, the correct information was provided in the sixth bullet.t@ent

gave an incorrect answer, stating that the fire would explode if one of thentdenas
removed, and the final student said he could not find the correct information.

The second task asked students to click on “Games & Activities” and to explain
whether the games looked interesting or if they would like to play any of them. Two
students replied that they believed the games were for younger kids, andetielyec
coloring pages as evidence; they said they would not play any of the gaméserA
student said she would play the maze or word search but that the coloring pages were
“too baby-ish to me.” Five students said they would try the maze even with songe of t
other games seeming appropriate for younger audiences. Four studetite seadsword
and word searches were more interesting for them. Only two students saimbtheyry
all the games, including the coloring pages, because they believed the gantesehoul
them understand more about fire and how to stay safe.

The final task asked students to read part of the section under “Flip the Fire
Monkey” and to summarize this information. Nine students responded correctly,
describing parts of an escape plan and how to include the whole family in the planning.
Of these students, two copied the information verbatim, stating “Gathechao make a

fire plan,” instead of explaining the information in their own words. One student
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described information in two of the other tips, and one student wrote “don’t know,”
indicating that she either did not understand the catchy phrasing or could not find the
information.

The final question asked students to rank different aspects of the website on a
Likert scale from 1-7, with 7 representing students’ agreement withatesrstnt and 1
representing disagreement. Table 4.8 shows the scores for each aspect.etidhe s
ranked highly, and the ease of finding things and the vocabulary received the highest
score of all the sites tested. The combination of icons and textual links probably
attributed to the high score for the ease of finding things, and the fact thatfriiost
students answered the questions correctly for the worksheet tasks reattisy could
understand the vocabulary and concepts. But the balance of pictures and words ranked
much lower (median = 4). This lower score could be because several icons dadnot |
properly in the HTML version of the website. The initial impression of the sitagavi
more relevant content and activities for a younger audience may alsotattalthe
lower score for the balance of graphics and text with few graphics ilingtthe
information on each page, but appealing to a younger audience may explain why the
students found the information easy to find and the words easy to understand.

Table 4.8: Scores for Staying Alive website

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 11) Median Mean
Easy to find things 7 6.2
Words are easy to understand 7 6.2
Good number of pictures/graphics 6 4.9
Good balance of pictures and words 4 4.5
Good colors/color scheme 6 5.1
Overall, I like this website 6 5.2
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ILLINOIS FIRESAFE KIDS

lllinois Firesafe Kids (http://www.state.il.us/kids/fire/) wasgmmally created by
the Division of Biomedical Communications—part of the Southern lllinois University
School of Medicine—and has been maintained by the lllinois State Fire Marshal. The
site’s homepage consists of a short introduction and six main categories|escted
by a photograph or cartoon (see figure 4.7). The site was designed with FrontPage
Express (a free version of the full FrontPage), a software program fibrst fefiv coding
options and that does not support Cascading Style Sheets (CSS). Because of the
software’s limitations, | was not surprised to see multiple violations ai¢bessibility
guidelines outlined in WCAG 1.0, such as missing alt descriptions for images, but none

of the violations will impact deaf teenagers unless they use screesteade
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Figure 4.7: The homepage of lllinois Firesafe Kids
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Unfortunately, the site does not use a consistent design or branding scheme
throughout the pages, and it lacks a navigation menu. Instead, to navigate among
categories, deaf teens must scroll to the bottom of the page and click one ofuhle tex
links for each category; however, two additional categories externabtsitiniare listed
among these links, which causes confusion when trying to stay within the sitbeaad t
categories are written for adults with more complex sentence construaior@smuch
higher vocabulary level. As a further complication to mapping this site coggitthese
main categories are not always listed at the bottom of each page, malkffiguit to
remember exactly which categories are supposed to be “for kids.” Accaoding
homepage’s organization, six categories comprise the “for kids” websitie of these
categories are named explicitly to describe their contents, suchrefigtiter,” “Cool
Stuff for Teachers and Students,” and “Fire Engines.” Two of the categoei@sane
catchy language, such as “Going to the Dogs” and “House of Hazardsjagthat
may require a deaf teen to guess at what information that category contains.

lllinois Firesafe Kids uses both “child” and “kid” throughout the site to address its
audience. Although writing for this target audience, the site has a SMQ&bris
score of 8.86 grade-level (Flesh-Kincaid = 7.9), an average of 9.3 words per sentence,
and it relies heavily on fire safety jargon, especially in “Hazard elotnsit explains fire
prevention strategies, “Fire Engines” that describes equipment on and phedic t
engine, and “Going to the Dogs” that profiles five arson dogs. For exampfélahard
House” instructs users to avoid “seasoned wood,” “heat sources,” and “exposed’ wiring
but these terms are not textually explained or graphically illustrated:Fitefighter”

category provides close-up photos of firefighting equipment and clothing, using terms
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like “protective clothing” along with a description of its purpose, clearplaring from
what the clothing protects the firefighter. However, this same clarigséription and
simplification of jargon is not used in “Fire Engines.” Of the 26 labeled firsergarts
and equipment, the site provides only two descriptions next to the technical namhbs, whic
would be easier to understand and remember if the site explained when or why that
part/equipment is used. Of the two descriptions available, deaf teens may stsuggle
understand the “electric inverter” that “changes DC voltage to AC volt&geally, too
much jargon laces sentences in the category describing arson dogs. Seherdbgf
handlers are described as “certified accelerant detection canine haantettie dogs
“search for accelerants used by arsonists who start fires intengidnall

The site is comprised of 48 pages, most of which contain simply close-up
photographs of firefighting equipment and fire engine parts. Out of 53 graphicssthe va
majority are photographs (35) with only 11 cartoons, four logos, two bullet/borders, and
one button used frequently as the navigation method for returning from the specific
photos to the broader categories. The cartoons depict characters that se¢herages
of older teenagers and adults, but those depicting objects and activities athin t
“Hazard House” use good detail for a deaf teen to see the object, visually abwiict
the vocabulary terms used, and then, perhaps, relate these objects to the rooms in their
own home. This connection would help deaf teens survey their homes for potential fire
hazards. Although the photographs of the fire engines and firefighter showy exaatl
the equipment looks like, hotspots in the image maps, where teens can click to find the
name of that equipment, are extremely small (averaging 18-20 pixelsylitinzidt to

find.
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To determine what deaf teens think about this site, six students evaluated the site,
emphasizing that they believed the site was more appropriate for youngercaadie
Specifically, one student described the site as “lame” and “cheesy” idnditsdidn’t
have any facts about what to do” to prevent fires or to escape from them. A younger
student, though, appreciated the site “because it explain clear” with words he could
understand and with a navigation system that was easy to use. Three studerits liked t
pictures and colors as their first impression of the site, but another student theught t
page was too small and the font was hard to read.

The first task asked students to explore the “House of Hazards” section and to
describe an “overloaded outlet” in their own words. Only three students effgctivel
described this concept; one wrote that he did not know; another drew an extension cord
without anything plugged into the cord; one said it was a “bad thing;” and the final
student wrote that touching electrical things with a wet hand was bad. Clearly, t
students did not know how to locate the objects, moving the mouse pointer across each
object until the arrow changed to a pointing finger, or the students did not know to click
on the object once they found the hazard, thus enabling them to read about that hazard.
To clarify how to play the “House of Hazards,” the site designers should incliefie br
instructions below each house graphic, so that teens know how to search for objects with
their mouse and know to click on the objects for more information once they realize they
have found a hotspot. Another problem could be that even if the students could locate the
object and click on it, they did not understand the description of each hazard because the

descriptions rely on technical jargon.
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The second task asked students to explore the “Firefighter” section and to explain
if they would like to know more about firefighters or the equipment they use. Four
students said they would like to know more details about the firefighting equipment. One
student said he thought clicking on the picture to learn about the equipment was easy to
use. Another thought the descriptions were easy to understand. Overall, this section
seemed to be effective with the students although they would like to have more details
and equipment options to explore.

The final question asked students if they thought this website would be good for
teenagers and to justify their opinion. Three of the younger students thought this was a
good site because it allowed students to “learn about some they don’t even know about
and it will be good for them to know about” and because it used pictures to help explain
the “tough words.” But the older students felt the site was better for “kidg3lorger
students because it was too “boring” for them and did not answer some of their questions
about fire safety.

The final question asked students to rank different aspects of the website on a
Likert scale from 1-7, with 7 representing students’ agreement withattesrstnt and 1
representing disagreement. Table 4.9 shows the scores for each aspect.etidhe s
ranked above average with the words being easy to understand ranking the highest
(median = 6.5), a score which surprised me. Combined with the readability score, the
mention of “tough words” on the site, and the incorrect or incomplete answers ontthe firs
task, this score seems too high. Ironically, the next highest aspect wasrtiefegkng
that the students liked the website although they scored the other aspect&ilmver

previous sites, the lower scores related to graphics and color scheme rttapitedto
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their initial impression of the site having more relevant content and actiaties f
younger audience. The idea of this site appealing to younger audiencesonaypddin
why the students found the information easy to find.

Table 4.9: Scores for lllinois Firesafe Kids website

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 6) Median Mean
Easy to find things 5 5
Words are easy to understand 6.5 6.3
Good number of pictures/graphics 5 4.8
Good balance of pictures and words 4.5 4.8
Good colors/color scheme 45 4.7
Overall, | like this website 6.5 5.8

THE FIRE AVENGER

Like lllinois Firesafe Kids, The Fire Avenger website (http://167.193.82i4.2/)
also a state-sponsored website, but this site is maintained by the lesamnarf€ire
Safety Commissioner for Georgia. Also like the previous site, The Fire Averggeaus
simple homepage with only four categories, each represented by a carfgun (pee
figure 4.8). Also like lllinois Firesafe Kids, this site was createdh ait old version of
FrontPage, relying on HTML and a table structure to hold all the graphic andltex
elements. Several violations of WCAG 1.0 are throughout the code, but none of these

violations impact how deaf teens interact with the site.
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Figure 4.8: The homepage of The Fire Avenger

The site fails to provide a consistent layout or navigation method for each page
even though the site is quite small with only 24 pages and 28 links. Sometimes at the
bottom of the page, three links appear—Contact Us, Home, and Site Map. But these links
are not consistent, and the Contact Us link actually leads to the About Us pagegmeanin
one page has two names, which could confuse a deaf teen who anticipates finding contact
information but instead finds a lengthy narrative about the commissioners. offic
Additional complications arise as the browser’s back button becomes the only way to
return to the homepage on two internal pages. The site’s primary navigatiompkei$ i
links requiring the click of a graphic to move to the next page rather than the more

standard navigation menu. The main categories are fairly self-exgiamath “Tips,”
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“Fun for Kids,” “About Us,” and “Whatsdic]| New’—the least specific category that
leads to a link with the fire safety tips and a link to a quiz.

In addition to the problematic navigation structure and category naming, The Fire
Avenger fails to communicate clearly fire prevention strategies araghesnethods. The
site uses abstract sentences, such as “Smoke detectors warn of datigeu;’ wi
immediately clarifying “danger” or what to do when the smoke alarm soundsadnste
deaf teen must scan up or down the page for such descriptive information, mixed among
bulleted points about other safety behavior or fire concepts. The site oftentgstruc
children to create an escape plan with their families, but the directions fdolweate
such a plan or what the families should discuss are not included, leaving many te assum
that one way out is sufficient. Another semantic problem is when the site authors
decorate the word “cool” with snowflake graphics, implying a cold temperdtutén
this context, cool describes a likeable or popular person. The graphic would not cause
dangerous behavior, but the cognitive dissonance further complicates the already
complex discussion of fire safety, especially for teenagers who areetsaise they will
pay more attention to the snowflake graphic and interpret the sentence’s meaning
according to that graphic.

The writing style and level of vocabulary are mostly consistent throughout the
site’s 24 pages, but the “About Us” section uses a much higher vocabulary level,
providing information for parents and teachers and describing the purpose and duties of
the Insurance and Fire Safety Commission office. This page is full ofgshmasamiliar
to the target audience, such as “regulates explosives and hazardous matatials”

“‘compliance with state fire codes.” Fortunately, the remaining pagesiofiwight are
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coloring pages, use mostly simple sentence structures, limitedfétg gagon, and a
more appropriate level of vocabulary for the target audience. Overall, tisewigsl 10.5
grade-level with the SMOG formula (Flesh-Kincaid = 7.9), averaging 12.8snuar
sentence. Besides the jargon found in “About Us,” the only terms throughoutetktieasit
could be difficult for deaf teens to understand are “designated meeting ptat&Smoke
detector.”

Although the coloring pages are not relevant for a teenage audiencsjzieanal
them for how they presented fire safety tips with an accompanying illostr&everal of
the pages work well to present a single concept with a picture that ikhsstingt concept.
Yet some of the illustrations created more confusion and potentially illsttateyerous
behavior. For example, the coloring page telling kids to practice thepesptan with
their parents shows the kid on top of the roof, smiling, as he may jump off the roof or go
down the ladder while the firefighter has his hands on his hips and his back to the kid on
the roof. The same problem exists in the coloring page telling kids that if they find
matches they should tell an adult where they are. But the illustration showd gidmal
giving the matches to the adult rather than telling the adult or showing the adult the
matches’ location, meaning that the child handles the matches, perhaps for atendefi
time. Yet the coloring pages are the only graphics attempting toallestomplex fire
safety concepts.

The rest of the site’s graphics are used to establish the site’s tone angsemep
its main categories, and the site designer has chosen cartoons for theeadun
attempting to make the site look colorful and fun. For a young child, the graphics seem

appropriate, but they may be too silly for a teenage audience. The purple background
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with a subtle pattern resembles backgrounds available on MySpace, aiséd foaits

design according to the questionnaire responses. So the students may respond positively
to the overall color scheme and graphics if they can look past the textuahcefeto

“toys” and “coloring pages.”

Nine students evaluated this website, and again as with previous sites, they found
the website to be more appropriate for younger audiences, especiabysés th
emphasized the coloring pages. As part of their first impressions, seudeaitst
responded that the pictures or “cartoons” were a good aspect of the site. Oneligralent
the menu structure, and another student responded that the tips were good. However, five
students emphasized that the website was too “babyish,” “lame,” and “¢Heeking
“like its for little kids.” One student also pointed out that the website’s address
(http://167.193.82.12) was “goofy,” perhaps because she was confused by all the
numbers in the address rather than the more standard practice of words in website
addresses.

For the first task, students read a page about how to be prepared at night if a fire
started and were asked to describe a smoke detector. The page uses the words “smoke
detector” but does not define the term or its purpose. Instead, the page emptilasizes
to place the “smoke detectors” throughout the house. | wanted to determine whether
students were familiar with the term or whether they needed the definitiore bef
knowing where to place the devices. Five students correctly responded to the question,
explaining that a smoke detector “is an alarm that warns people,” “an alairgoes off

when there’s fire,” or “beeps” to tell people when “it detects smoke.” The fathe
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students copied the text from the page, stating that “if your house has mmoomé¢ha
level, be sure there is a smoke detector on every level.”

The second task asked students to evaluate the graphics explaining the stop, drop,
and roll technique. Again, the evaluations were mixed. Five students evaluated the
graphics favorably, commenting that they demonstrated the technique well thiethat
“were cool” or “very cool.” One student did not understand the question and wrote
“clothes.” The remaining three students gave the graphics low scores, bjuistifesd
these scores with important considerations for site designers. For exangktudent
emphasized that the graphics needed to move more slowly and that the cartoon figure
should not be smiling while he performed the technique. Another student emphasized that
the technique looked silly because there was no actual fire. The final stesigonaded
only that the “pictures are lame,” but according to her additional responses on the page
she believed the entire site was “too childish” for teenagers.

The third task involved looking at the coloring pages under the activities section
and explaining whether they believed the website was “good for teenggrstudents
responded that these activities were inappropriate because “teems alektob color” and
the pictures “are childish” or “for kids.” The remaining three students thahght
pictures were good because they “show how to do that” and they “help the child to
understand.” Overall, | expected this negative response toward the cqgages, but
new websites could use the color pages as examples of graphics they could adapt to
explain more complex concepts.

The final question asked students to rank different aspects of the website on a

Likert scale from 1-7, with 7 representing students’ agreement with tleenstiat and 1
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representing disagreement. Table 4.10 shows the scores for each aspect, tmd as wi
USFA Kids and NY OFPC, the medians and means for The Fire Avengerfarerdif

when the 7 graders’ scores are removed. Two scores decrease and one scoresincrease
when the 7 graders’ scores are removed. Overall, the scores are mixed with e site
color scheme scoring the highest (median = 6), a score that is expectedhgixieh t

purple background and the bright colors of the other homepage icons. The two aspects
that scored lower were (1) the number of graphics and (2) the ease of fimdog) t

(median = 4). These findings correspond to the students’ responses that some of the
graphics seemed more appropriate for younger audiences and that shenstoflénts

could not find the definition of a smoke detector. Compared to the other sites Tésted
Fire Avenger received lower scores across the board although it did not héweesie
score for “overall, | like this website.”

Table 4.10: Scores for The Fire Avenger website

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 9 Median  Median Mean Mean
#of 77 graders evaluating = 1) with 7" without 7" with 7" without 7"
graders graders graders graders
Easy to find things 4 4 4.6 4.3
Words are easy to understand 6 55 5 4.9
Good number of pictures/graphics 4 4 4.6 4.6
Good balance of pictures and words 5 55 4.9 4.9
Good colors/color scheme 6 6 5.4 5.4
Overall, I like this website 6 55 5.1 4.9
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GET FIRE WISE

The Get Fire Wise website (http://www.firekills.gov.uk/seniors/index.lgm)
maintained by the United Kingdom Fire Servfé&he site is organized into three major
categories withmangacharacters representing each category (see the homepage in figure
4.9)* Unlike several of the other sites | tested, this site follows all thessibiléty
guidelines for the main content portions, using HTML with CSS to create a light and
clean code that will require very little connection speed or computer processewjte
render the website. Although the quizzes are coded in Flash, they are alsoairailabl
HTML; however, six of the eight games require a Flash or Shockwave plug-inpgmiti
how many of those activities may be available to deaf teenagers who laglpbhgsns

on their computer.

4 Unfortunately, at the end of May 2008, the UK amlitsated many governmental sites, and this site
targeting teenagers along with a site targetinghgeu children were disabled. The fire service du#s
believe that they will be using these sites or poednew sites targeting youth audiences in the fudanme
(Email from Fire Gateway Support, June 11, 2008)atcess versions of these websites, use the éttern
Archive found at http:// www.archive.org.

“5 Both from Japanese culture and growing in popiylavith teenage audiencesnangaare printed
comics found in graphic-novel format, whereamémeare animated cartoons” (Schwartz and Rubinstein-
Avila 2006, 41).

112



= Get Firewise - Windows Internet Explorer
————
@L y v lm" http:ffweb, archive.orgfweb/20070320134 243 http: ffvmwe. Firekills, gov . ukfseniorsfindex. hkm

File Edit Wiew Favarites Tools Help

X e | [IM et Firewise:

Skip | Home | Help | Sitemap

Yy

Cool + Safe Hot Stuff Fun Zone

Hi, I'm Flynn and these are my mates Joe and Bex. We're the fire-busting crew
with some hot stuff for you!

Fire kills, every day! So it's time to get smart about fire. We're gonna show you loads of
cool tips on staying safe and keeping out of danger.

Watch out for my Dad, Mike and his friend Maya. They're firefighters and they'll show youl
what's hot and what's not on fire safety.

Pssst! Don't miss out on the fun zone. It's stacked with games, puzzles and comic strips.
They're the best bits!

[%| Cool and Safe [x] Hot Stuff [x| FunZone
So you think it could never Here's the stuff you never You've made it to the fun
happen to you? Get wise. knew about the Fire and [x] zone! There's a stack of
Fire kills hundreds of victims Rescue Service, like what games, quizzes and comic
every year, and that includes they get up to during a strips to enjoy. Click around
young people too. Staying typical shift. It's not all to find what's new.
safe at home starts with about sliding down poles and
getting smart. rushing out to fires. « Danger Spots game
+ Match the Pairs game

+ Test your home e Fire and Rescue Service « Sliding Block Puzzle

+ Smoke alarms s The day shift « Sounds Alarming

+ Plan your escape * Prevention, detection, action « Fighting Fires

* Get out, stay out, call out e Fit for action « Route to Safety

+ Can't get out e What's in my toolbox? » Hazard a Guess

e Clothes on fire e Could you do it? « Fire Skill v

€ tnternet #100% -

Figure 4.9: The homepage of Get Fire Wisé

With 93 pages and 246 links, Get Fire Wise is the largest of the current étg saf
websites | tested, and the only site targeting a young teen audienchyjispési
audience “for seniors 8-14 years.” Along with a site map and a help gagedple using
assistive technology, the site relies mostly on explicit textual links (&&ipeof the
links) and a consistent layout and color scheme to visually unify the informatioa and t
ensure deaf teenagers remain aware of their location within the site. Tlaeyprim

navigation menu offers quick links to the three main categories while the péigies w

“6 Because this screenshot is pulled from the wehivacsix of the graphics are missing as showrhey t
red x. On the original site, the “Cool + Safe,” ‘HRtuff,” and “Fun Zone” headings in the middletioé
page were in a cartoon font similar to the websitife. The graphics next to the section paragapére
full-size shots of the main three characters péstuat the top of the homepage.
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each category are offered as links in the left sidebar. Even with sucle alamdper of
links and navigation menus, not one link is broken, so the site works smoothly and as
expected rather than causing frustrafion.

Get Fire Wise also offers a wide range of information, activities, and niduia.
character named Flynn explains the category named “Cool + Safe” thexifgres
information about fire prevention, what to do during fire emergencies, and the
consequences of arson. The character Joe explains the category named “HibtaBtuff
describes the daily activities of the fire service, the equipment in thensaaid used
during fires, and how to become a firefighter; of the sites in my study, tihisas the
most comprehensive information about the fire service, in general, along with egzampl
of daily fire service activities that may help a deaf teenager uaddrand even consider
working in the fire service. The third character, Bex, introduces the categored “Fun
Zone,” which contains eight games, six quizzes, and four comic strips illugtnawv to
prevent fire, how to act during a fire emergency, and what firefighters daydteir
average “dayshift.” This site is also the only one in my study that explanseehagers
should not “prank” phone call the fire department.

The writing style of this site is more informal and chatty than any of the othe
websites | analyzed. For example, the site uses contractions and pheses’lie
gonna show you loads of cool tips” and “we’re the fire-busting crew with someulfiot st
for you.” These phrases reflect the language of teens rather than the naififer

safety jargon of the experts. The “firebustin’ facts” spread throughout ¢éharsishort

“"In general, the larger the scope of the webdientore opportunities for broken links and incaesis
tone and navigation elements as webmasters changeliiple people work together on a coding team to
create and maintain the larger sites.
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sentences, emphasized in bold font, that summarize the main points of each page, and this
technigue may be appreciated by teenagers who are deaf as they desirgtiet&ey
rather than lots of description. With its informal writing style, the sttored 7.02 grade-
level for readability with the SMOG formula (Flesh-Kincaid = 5.7), ave@ad1.2 words
per sentence. The only aspect of this site that may cause comprehensiongfoblem
teenagers who are deaf is its use of British English and 999 for emergeatiogzgiran
911, but the students’ evaluations may offer some insight.

The site uses mostly cartoon graphics, but these cartoons are in the Japanese
mangastyle, a style that appeals to teenage audiences (Schwartz and Rudinghein
2006, 41-42). On almost every page, the site presents a different cartoon for a total of 85
cartoons, and the four comic strips use vivid colorsmaadgacharacters to explain the
more complex fire prevention concepts and the daily lives of firefighters. The com
strips also limit the text to 1-2 sentences per frame and use a detditexh ¢arillustrate
the sentences; this visual presentation of information with limited textwoeywell to
educate deaf teenagers with lower levels of reading comprehension. Unfoytunatel
though, the use of cartoons to illustrate the concepts is not repeated for two-thtwels of
site where the concepts are more complex and discussed in detail.

Nine students evaluated Get Fire WiSéexpected this site to score well with the
students; however, some felt like this site had too many games and conceptsgtarge
younger students rather than those in high school. Five students commented favorably

about the graphics, listing “cool pictures” or “cool page.” Two students responded that

“8 Five additional students began evaluating thissitebbut they only completed the first questiokirag
for their initial impression of the site. Becaubeyt did not complete any tasks, nor rate the spexspects
of the website, | chose to eliminate these respoard instead opted to use only the nine complete
evaluations.
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they liked this website more than fire safety websites they had viewedseataeemed

more appropriate for their age group. They liked how it taught subjects thastetere

them. But two students stated that there were too many topics or links on the homepage;
they were confused and had difficulty finding the links described in the workshest tas
Two other students, both @raders, felt the website was for younger audiences; one
commented that the games were too “kidish,” and the other student said thegeitdta

ages 10-14?

The first task asked students to read one of the website’s pages about fire
prevention and to take the associated quiz. The question asked students to explain
whether they liked the quiz. Four students replied that they liked or “loved” the quiz, but
five students either found the quiz confusing or boring. Specifically, one student said the
answers to the question were too obvious from the given choices or that the questions
asked only for common sense answers. Two students found the quiz confusing, saying
that they did not have enough information or that they could not determine the correct
answers from what they had read.

The second task involved reading one of the stories that illustrated how to respond
in a fire emergency. The question asked students their opinion of the story andito expla
whether they could understand it. Almost all the students (eight of the nine) responded
positively to the story, describing how it helped them understand the “facts ofondwit t

or “taught kids” well. One student said he liked the story but felt like it wiidea |

91 am not sure why this student chose the age rah@)e-14, but he was correct in assuming these.age
According to the first page of the FireKills homgpaunder the Kids Area, this “seniors” site, named
“Flynn and Friends,” is for 8-14 year olds whiletfjuniors” site, named “Frances the Firefly,” & 3-7
year olds (www.firekills.gov.uk/kids/01.htm).
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condescending. Only one student completely disliked the story, commenting that it w
“boring.”

The final task asked students to play and evaluate one of the interactive games—a
game that did not require a plug-in—describing whether they found the game easy or
difficult. The game presents a room with fire hazards, which players click arrect
while the clock counts down from two minutes. When the player clicks on a hazard, a
window pops out describing why that object is a fire hazard and reminding players how
to prevent the hazard. Three of the younger students found the game difficult because
they could not find all the fire hazards in the room. One said he found the game
moderately difficult, but he thought it was “fun.” Five students said the gameasgs
but that they liked it because it showed the hazard and then showed the correct picture
after the object was selected. Of these students, one said he thought the gaasywa
but he could not find one of the hazards and was disappointed that the game did not
explain which hazard he missed when the game time expired.

The final question asked students to rank different aspects of the website on a
Likert scale from 1-7, with 7 representing students’ agreement withatesrstnt and 1
representing disagreement. Table 4.11 shows the scores for each aspecspectyfa
Get Fire Wise scored above average. Ironically, this site scored hoglthefwords
being easy to understand (mean = 7) even though the site is written in BritlshEng
using several terms differently from American English, such as 999 instead &u@11.
the readability score was one of the lower scores compared with the other sites
predicting that students should be able to understand the vocabulary presented. The

lowest rated aspect was the balance of pictures and words, which could refleont®w s
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of the students desired more textual explanations of the fire hazards—so tliey coul
understand why an object was dangerous—when answering the quiz questions and when
playing the “Danger Spots” game. Considering all the scores, though, &&Vise

scored well above average in every aspect and was one of the most effective and most
liked sites when compared with the other sites tested.

Table 4.11: Scores for Get Fire Wise website

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 9) Median Mean
Easy to find things 6 5.2
Words are easy to understand 7 6
Good number of pictures/graphics 6 5.4
Good balance of pictures and words 6 5.1
Good colors/color scheme 6 5.2
Overall, | like this website 6 5.2

FIRE SAFETY —OFFICE OF FIRE PREVENTION & CONTROL IN NEW Y ORK

The fire safety website sponsored by the Office of Fire Prevention & Control
(OFPC), housed within the Department of State office for the state of Neuw ofmns
with an uncluttered page with 10 main categories (http://www.dos.state.ny.us/
kidsroom/firesafe/firesafe.html). The homepage centers on Hershey the ArsevhDog
explains his job and the history of Fire Prevention Week before moving on to speeific fir
prevention topics regarding how to escape during a fire and how to cook safely (see
figure 4.10). The code supporting the site is all HTML that will render propetbept
for the navigation menu, which is an image map that lacks alt tags for the individual

pieces of the map; this flaw means that teenagers using screenreadact beaable to
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access the individual links within the menu. But for the majority of deaf teendgers, t

site’s content and features will render properly on their computers.

ﬂ“ MYS Department of State, Fire Safety for Kids, Main Page - Windows Internet Explorer,

—
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Figure 4.10: The homepage of the fire safety site by the OFPC in NY

This site provides two ways to navigate through the information: a main menu on
the left side of each page or graphics of paw prints at the bottom on the left and right
sides of each page. The navigation menu, which lists the categories betwerryshaf r
its ladder, would seem to allow deaf teenagers to quickly switch between them, but the
categories change unpredictably as the teen clicks through the paggsngwibsitions
and colors within the ladder rungs, without a logical pattern or a clear ¢mmiecthe

active page. These categories are explicitly labeled, though, suchsas ‘Bogs,”
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“Puzzles,” “Fire Trucks,” “Action Photos,” and “Fire Lessons,” making #ieafor deaf
teenagers to anticipate what information each category contains. The sedgatiora
method is via the paw prints, a method explained on the homepage, but without these
instructions on every internal page or textual labels on the paw prints like “batk” a
“next,” the prints may be confusing or ignored. But if the prints are understood, they may
compensate for the confusing navigation menu because they move the teen through the
categories consecutively

The vocabulary used to describe the fire safety concepts works well throughout
most of the site, which scores a 7.67 grade-level with the SMOG readtditiyla
(Flesh-Kincaid = 5.5)and averages 12.9 words per sentence. At first glammaght
jargon such as “Operation EDITH” and “trained accelerant detection c&nwoeld be
problematic for the teenagers evaluating the site, but if deaf teenagémie to read
past this jargon, they will find sentences and graphics attempting to explain
Considering how this pattern of information repeats throughout the site’s 42 pages, it
seems to offer quality information with an appropriate tone. The sections thaeness
clear are the descriptions in the “Arson” category and the tips ifréhgrévention
section that are rewritten in a plain style rather than as bulky phrabesnmnecessary
nominalizations, such as “Do not ever start a fire in a fireplace without thegetron
and supervision of an adult or parent.”

A combination of cartoons, diagrams, and photographs within a consistent layout
and color scheme complement the textual descriptions throughout the site. The vast
majority of the graphics are cartoons (111) that show safe behaviors, such as how to

crawl low under smoke or how to feel a door to test if it is hot while others showediffe
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types of fire trucks. The photographs depict firefighters extinguishing a ficerand
firefighters working with their arson dogs. The detail and variation in graphay make
this site more appealing to teenagers while also helping them understand haw to rea
during a fire and what fighting a fire entails. The graphics that may not Ippealiag

are those that seem more like standard clipart or those that are morercute tha
informative.

To complement my analysis, seven students completed evaluations of the OFPC’s
fire safety websit&? Every one of the students said they liked the pictures on the website,
especially the photographs of the arson dogs. They also liked learning about asson dog
because the other websites did not provide this type of information. However, two
students commented that they “don’t understand words” or “can’t read words” although
they believed the information was “good” and that it “help kid.” One student wrdte tha
she did not “like it,” meaning she did not like the site, and she gave low scores to the
graphics, colors, and balance of graphics and text.

The first task asked students to click through one of the fire lessons about how to
escape during a fire. The question asked students to explain how to “test the door.” Four
students answered this question with a version of avoiding the door if it is hot and
proceeding to the window; however, only one of these students actually mentioned
feeling the door with “the back of your hand,” the most appropriate answer to the
guestion. The other three students provided incomplete or incorrect answers. For

example, one student wrote, “Feeling it with the back of your head,” and another said

0 Two students’ worksheets were not included becthesstudents completed only the initial impression
of the website and the first task. They did not ptate the other two tasks or the final rating dfestent
aspects.
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only, “Door knob,” with no elaboration. The final student responded, “Close door,”

which is a confusing answer because she could mean to keep the door closed, a correct
behavior if the door is hot, but an extremely problematic and potentially lifeghnegt
behavior if she does not test the door or search for a second way out.

The second task focused on reading about arson dogs and explaining what they
do. Every student gave a correct answer for this question, and most of them used their
own words to explain how the dogs “smell fire start,” “find where the fiasest,” or
“find where the fire started and what material is used.” Only one student use@d¢he e
wording of the website to say, “With our partners and handlers, we investigate
guestionable fires across the state,” instead of providing an answer in heooleas
prompted by the question.

The third task asked students to read another fire lesson, one called “Operation
EDITH.” The question asked students whether their family had “an EDITH plang usi
the exact wording of the website, and to give the location of their “meeting pface.”
students answered both questions correctly, explaining how they get out of their house
and go to various locations outside. They wrote the “mailbox” and the “driveway” as
meeting places. Another student answered the first part of the question with “téomake
ways out the house,” meaning she understood an EDITH plan to be the specific ways to
get out of the house during a fire. The final student gave a vague answer, replying
‘emergency.”

The final question asked students to rank different aspects of the website on a
Likert scale from 1-7, with 7 representing students’ agreement withatesrstnt and 1

representing disagreement. Table 4.12 shows the scores for each aspect, in@uding t

122



scores with and without théhgrader’s evaluation. Interestingly, several of the medians
increase when thé"fyrader’s evaluation is removed, which is not the trend seen with the
other websites when th& graders’ scores are removed. The highest aspect was the site’s
color scheme (median = 7), which is reflected in the students’ favorable casnabeut

the pictures on the site and the presence of both photographs and cartoons. Suyprisingly
although almost all the students answered all three of the task questionsy;ahect

lowest ranked aspect was “easy to find things” (median = 6), but this scaliehigist
compared with other sites. Overall, the students gave the site a high ranking.

Table 4.12: Scores for the fire safety website by OFPC in New York

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 7 Median  Median Mean Mean
#of 77 graders evaluating = 1) with 7" without 7" with 7" without 7"
graders graders graders graders
Easy to find things 5 6 5.3 5.5
Words are easy to understand 7 6.5 6.1 6
Good number of pictures/graphics 6 6.5 5.1 5.7
Good balance of pictures and words 6 6.5 5.1 55
Good colors/color scheme 7 7 5.3 6
Overall, I like this website 6 6.5 5.4 5.7

FIRE SAFETY —THE UNIVERSITY OF OKLAHOMA POLICE DEPARTMENT

The fire safety website created and maintained by the University of @kéedo
Police Department (http://www.ou.edu/oupd/kidsafe/fire.htm) is really af stides
more than the standard website with a navigation menu on each page. Instead, this
website opens with a table listing 27 safety topics for kids (see figure drly Your

topics are related to fire safety, so | limited my analysis to thesestopi
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£= OUPD - Kid Safety Topics Menu - Windows Internet Explorer

@ o v | @ hitp e, ou.edufoupd lidsafejkidmenu. htm

File  Edit  Aiew Favorites  Tools  Help

»
w0 4af | @) OUPD - Kid Safety Topics Menu ] m v |:oFPage v 0 Tools v

Click on a button below to go to a specific topic:

INTERNET SAFETY AVOIDING FIGHTS PARK SAFETY
ACCIDENTS FIRES POISON
ANIMALS PREVENTING FIRES BUS STOP SAFETY
WHEELS CLOTHES ON FIRE MEETING THE BUS
BULLIES HOME ON FIRE SOMEONE STEALING
EMERGENCIES ELECTRICAL SAFETY STRANGER DANGER
DRUGS AND ALCOHOL KNIVES AND GUNS STRANGER SAFETY
FRIENDS USING DRUGS IF YOU ARE LOST WATER SAFETY
DRUGS AND NEEDLES =~ HOME PHONE SAFETY BAD WEATHER

You can find your way back to this MENU by pressing the STOP BUTTON on any page.

Done @ Internet H00% <

Figure 4.11: The homepage of the fire safety site by the OU Police Dept.

To navigate through the topics, deaf teenagers click on individual topics that look
like buttons and that are organized in a table. The homepage explains this navigation
method, which may be less intuitive than the standard menus found on other sites. Once
within one of these topics, however, the site may be confusing because it lacksthe m
common structures of websites, the top banner and some type of navigation menu. These
internal pages force teens to progress through the topics sequentialgkmgdhe
arrow graphics labeled “Next” and “Back.” Because these labels nim@iorowser
buttons frequently used when navigating sites, teens may appreciate théesraitipbd
and find it less overwhelming than choosing from a menu of topics. Or they may be
frustrated by their lack of controlling the order of information and begin wishintéor

standard menu. Finally, the “Stop” link, which is the only way to return to the homepage,
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may be confusing because the graphic stop sign connotes driving rather thdetfreasa
link named “home” seems more helpful.

The site’s content explains how to escape during a fire and call 911; how to
perform stop, drop, and roll; and how to practice basic fire prevention by cooking only
when adults are present and by staying away from matches and gasolinef thadour
topics opens with a cartoon graphic and a question at the top of the page (seeIRjure
The next page opens with a new cartoon graphic, a heading, and several bullatfpoint
information, supposedly related to the initial question. This pattern is consisteatfor
topic. But with only nine pages and 5-6 tips per page, the site does not offer much detalil
or any activities or other media for learning new information, especathpared to the
other sites | analyzed. Some deaf teens may be bored by the lack of irdaramati
either abandon the site quickly or feel no reason to return to the site or recomroend it t

their friends.

(= OUPD - Kid Safety - Windows Internet Explorer EJBIX) ¢ oupb - Kid safety - Windows Internet Explorer.
L€ R AL T eduloupdfkidsafelfire ftm BT - | httpiws.ou.edufoupdiidsafefire ans.him
Fle Edt Wiew Favortes Tools Help e Fle Edt Wiew Favortes Tools Help

W 4 @) OUPD - Kid Safety o = - |1 Page ~ {Cf Tools ~ W 4 @) OUPD - Kid Safety

In case of fire:

o The first thing you need to do is stay low and leave the building

immediately!
Do you know what to do « Don't stop to take anything with you.

in case of fire? k. « Never go back into a burning building.
« Call 911 from a neighbor's se.

] — \ « Never attempt to put out a fire yourself, no matter how small it is!
[rp— 5109 =P
11 -’
—— 1

dmfron=)

Dane & Internet F100% v Dane & Internet F100% v

Figure 4.12: Internal pages mimicking a slide presentation

Although this site presents a limited amount of information with one of the lower
SMOG readability scores at 6.59 grade-level (Flesh-Kincaid = 4.7) and ageoéra

10.9 words per sentence—aspects that should make the information easier to

125



understand—the items in the bulleted lists are sometimes unrelated to eacBatier
items also seem irrelevant to the initial question introducing the topiexaonple, in the
middle of the list answering, “What do | do if | wake up and my house is on fire,” is the
bulleted item, “Household members with disabilities may need special héig.” T
information follows the bulleted statement discussing how kids should practicareeir f
escape plan, and it precedes the bulleted command for kids to “alert others in the house.”
The shift in style from imperative to declarative statements and thershiftgrevention
strategies and ancillary information to progressive actions taken inexfeegency may

be confusing. Furthermore, the shifts may prevent deaf teenagers frombrerimg the
correct order of activities related to prevention versus action during an emergency
situation.

Visually, given how different this site is from standard websites, the black
background and cartoons with moving parts may be appealing. But these graphics only
serve to set the tone for the website as they depict firefighters and bloonisgs. Only
two of the 13 graphics attempt to illustrate a concept from bulleted list atjaceach
graphic. The first of these graphics shows an “escape route” with a labeltognpdece.
But the other graphic illustrating a concept does not seem as clear. Trgingw how to
stop, drop, and roll, the graphic depicts a person who seems to be taking a nap with a
blanket covering his torso while a flame burns on his knee. A red arrow points
downward, trying to signal that this person is rolling forward. Perhaps a ilag&ation
of stop, drop, and roll would use three different graphics to signal each actionhather t

combining them into one graphic.
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Because this website’s navigation and presentation of information is completely
different from the other fire safety websites, giving limited infaroraand few options, |
began this worksheet encouraging students to proceed through the slides by clicking the
next arrow instead of asking their initial impression of the website. Eigthests
evaluated this website. The first question asked students to click the next arrow and to
read the five bullets of information about what to do in case of fire. Then the question
asked, “Why should you stay low in a fire?” | asked this question because teilfies
point said to “stay low” and leave immediately, but it did not explain why people should
stay low. Half of the students answered this question correctly, showing thagthey
some previous knowledge of how to exit during a fire and how to stay low to avoid the
smoke. Two students responded with the language in the last half of the first bulleted
point, stating, “Leave immediately.” One student said to stay low “bedmeseses,”
perhaps confusing or combining fire and smoke into the same deadly force. The final
student also understood the main concept but did not know exactly what would harm him
as he replied, “It will hurt you.”

The next task asked students to read the points under the topic, “How can you
practice fire safety,” and to explain whether they thought this informatisn wa
appropriate for teenagers. They were asked whether any of the infornvatsarew to
them. Three students said this was not new information and that they believedtdavas “
easy” or that they learned this in first grade. Two students responded thiaelleged
the information was good for teenagers. The first student said she thoughigood
because “most teenagers think it’s fun to play with matches;” the other stuideihirses

good because the information presented “good facts.” One student described the picture

127



with the main question, revealing that the student did not click the next arrow the second
time, so he possibly did not understand the navigation system. Two students left this
guestion blank also perhaps because they did not understand the navigation system.

The next task asked students to proceed through the topic about the technique
stop, drop, and roll, and to evaluate the pictures they had seen so far. A second question
asked the students to explain whether they believed the pictures helped them understand
the words on the website. Three students responded positively to the pictures, calling
them “cool but kinda weird” and saying that they “fit along with the theme of the
website.” Two students, though, responded negatively saying the pictures wegte “sil
and “stupid.” The remaining three students described the stop, drop, and roll technique
rather than giving their opinion of the pictures. Responding to the second part of this
guestion, half of the students believed the pictures helped them understand the words and
technique while the other half of the students said the pictures only “kinda” or “not
really” helped them understand. One said showing the man in the different statygs of
drop, and roll would be better than an arrow pointing over the man while he is
outstretched.

The final task asked students to return to the main menu of the 27 different topics
and to click on “Home on Fire,” a topic that explains what to do if you awaken and your
house is on fire. The question asked students what they should do to help others in the
house. Seven students gave positive responses about specific ways they coulekteelp ot
escape from a fire, such as discussing and practicing an escape plamgriloogs” as

you exit the house, “yelling fire and running out,” and calling 911. Only one student gave
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an incomplete answer by only describing the picture without providing a waypto hel
others.

The final question asked students to rank different aspects of the website on a
Likert scale from 1-7, with 7 representing students’ agreement withatesrstnt and 1
representing disagreement. Table 4.13 shows the scores for each aspecaspétie
ranked above average. Given the simple navigation system with only three options, one
of the highest ranked aspects was that things were easy to find on thi wBlsit
aspects, (1) words are easy to understand and (2) good balance of pictures anteaords
for the lowest ranking (median = 6), but even these scores were above othestates t
These rankings are complemented by the students’ responses to the questioes as s
complained the pictures did not help them understand the concepts although they liked
the number of pictures provided on the site. Overall, the students seemed to appreciate
the simplicity of this site as a whole, indicating that designs mimickingtste of slide
presentations—one graphic and a few bullet points—may work well because tiey lim
the scope of information.

Table 4.13: Scores for the fire safety website of the OU Police Department

Website aspects Likert scores on scale of 1-7
(# of students evaluating = 8) Median Mean
Easy to find things 6.5 5.5
Words are easy to understand 6 5.1
Good number of pictures/graphics 6.5 5.3
Good balance of pictures and words 6 5.1
Good colors/color scheme 6.5 5.4
Overall, I like this website 7 5.3
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Conclusions from Phases 1 and 2
The students’ responses in the questionnaires and their evaluations of the websites
were an important complement to my analysis of the nine fire safety e®liSite
features that | believed they would enjoy and find easy to use proved to o bitlsing
to them. However, the students rarely ranked sites on the lower side of theidtals.
The vast majority of them took the task of ranking the websites seriously buintitey |
their scores to 4-7. Only 15 out of 75 completed worksheets had straight scores of 7 for
all the aspects. Table 4.14 (located on the following page) summarizes thefaicales
nine websites. The scores and the open-ended responses provided important trends in
what the students understood, what information they needed, what they liked, and what

features they found usable.

CODING LANGUAGE

Confirming what | suspected, several of the sites did not operate propengdeca
their code required Flash or Shockwave plug-ins or called to Javascript aletibns t
required too much memory or additional plug-ins. Anything coded with these asribute
must have an HTML version to meet the accessibility guidelines and to rendatyprope
without requiring a deaf teenager to download additional plug-ins. The sites that
performed best on the OSD computers were those with their main content and navigation
coded in HTML and Cascading Style Sheets that enabled the student to enlarge the tex

size if they desired"

*1 Two students adjusted the text size by acceshmgmowser’s Tools menu.
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Table 4.14: Summary of median scores for all nine fire safety websites

Sparky the Fire Dog

National Fire
Protection Association

USFA Kids

Staying Alive

Illinois Firesafe Kids

The Fire Avenger

Get Fire Wise

NY Office of Fire
Prevention & Control

OU Police Dept

Easy to find Words are Good number  Good balance  Good colors/ Overall, | like | Number of 8"-
things easy to of pictures/ of pictures color scheme this website 12" graders
understand graphics and words evaluating
6 5 7 6 6 5.5 8
4 4 5 4 6 6 7
5 5 4 5 5 4 5
7 7 6 4 6 6 11
5 6.5 5 4.5 4.5 6.5 6
4 55 4 55 6 55 8
6 7 6 6 6 6 9
6 6.5 6.5 6.5 7 6.5 6
6.5 6 6.5 6 6.5 7 8




CONTENT AND STYLE

Combining the worksheet responses with my analysis of the current websites, |
identified several topics that need to be included to meet the students’ informatien nee
which were identified through the questionnaire. First, none of the current vgebsite
discusses specialized smoke alarms that use visual and tactile alemisrashthe very
devices that could save the lives of teenagers who aré%dgi6 lack of information
means that deaf teenagers will remain unaware that customized aleamesxist, much
less understand how they work, how they should be used, or where to purchase them.
Furthermore, the current sites fail to offer any customized fir¢ysaflermation for
teenagers or children who are deaf, information that would better equip degktsena
with how their deafness may impact their safety before, during, andchditer
emergency. This information was explicitly and implicitly requestetienstudents’
responses to the questionnaire. The responses also revealed an interest in le®s deafn
impacts people working for the fire service and in more information about cardiees
service, another area that is ignored by current fire safety sites.

The current sites offer reliable and relevant information about fire prevention and
how to respond during fire emergencies although several sites use fiygaafen to
describe these concepts. The sites that best explain the concepts of/éregipneand
how to react in a fire emergency are USFA Kids and Get Fire Wise becayse the
illustrate the concepts with graphics that the teens relate to and bdeaupeesent the

information through tips, stories, quizzes, and games. Almost all the siteseXfup,

*2 The lack of information on these websites aboatisgized smoke alarms confirms what USFA
previously argued about the “dearth of informatrout how to obtain them [the alarms] and the
prohibitive cost of such alarms (1999, 3).
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Drop, and Roll, a technique that was misunderstood by three students responding to the
guestionnaire. The sites also explain how to create an escape plan, how to avaid starti
fires, and how to escape with detailed examples and specific actions matharith

catchy phrases or the more general idea to just avoid fire altogetharcagacting
misunderstandings and providing more detailed information as requested twddées

on the questionnaire. Because so many students responded that they wanted more
information about careers in fire service, | analyzed how the sites predentially
activities of firefighters. Get Fire Wise is a good model for expigitinese daily

activities and for exploring other jobs in the fire service rather than therexgiretive
information about arson dogs provided by sites like Sparky the Fir® &udjthe site
sponsored by the New York OFPC.

The writing style appropriate for teenagers who are deaf is the most difficul
evaluate in this study. Given the students’ rankings, two of the nine sites—Getigae W
and Staying Alive—scored highly for “words are easy to understand” (mediga. My
analysis suggests that USFA Kids works well with shorter sentencessang&of long
clauses or nominalizations. Only three sites, USFA Kids, Fire Safety bydlte
Department, and Get Fire Wise had lower scores according to the readaimiijas,
but even then, only two of these three sites had scores that were reasonable for deaf

teenagers (see table 4.15 for a summary of the readability scores foe aites).
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Table 4.15: Summary of the readability scores for all nine websites

SMOG Flesh-Kincaid Average # words
per sentence

Sparky the Fire Dog 8.77 7.8 16.7
’I;Iri;[itgzg(l)?fssociation 12.61 12 17.8
USFA Kids 6.84 4.8 11.8
Staying Alive 7.99 6.3 131
lllinois Firesafe Kids 8.86 7.9 9.3
The Fire Avenger 10.5 7.9 12.5
Get Fire Wise 7.02 5.7 11.2
Er\(e\?ef;itcignoglzci:rgntrol 1.67 55 12.9
OU Police Dept 6.59 4.7 10.9

Yet the readability scores were only predictors, and each of the sitesoiteat sc
well with the students clearly explained fire safety concepts and jardglorshart
descriptions and illustrative graphics, perhaps a better way to anticipatediiow w
teenagers will comprehend the concepts presented. The site that scored thimfowest
readability was the NFPA site targeting adults because it had so much jadyem f@w
graphics. Overall, writing concisely, using short sentences with sugdztebject
patterns, ensuring that keywords have ASL equivalents, and replacing longegstobescri
with graphics may appeal to this audience given their lower vocabulary fevetading

English>

3 The research presented in my literature reviewath@ vocabulary levels of students who are deaéw
confirmed by the open-ended responses to the quesiire and the guided worksheets. Multiple
misspellings, inverted word order, lack of subjestb agreement, and confusion over basic fire gafet
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NAVIGATION AND GRAPHIC DESIGN

The design, encompassing both the navigation elements and the graphics and
fonts, of the current sites worked well for half the sites. Those with consistadtrga
banners and use and placement of navigation menus, sites like Staying Alive &ne Get
Wise, ranked higher for aspects of making information easy to find and forloveral
likeability (refer to table 4.14 for summary scores). Yet sites like the Yaw OFPC
and Sparky the Fire D8g—offering lots of graphics or using implicit links within image
maps as the main navigation elements—may rank lower for how easy it is to find
information within the site because “teens don’t want business sites or govesiteent
that are made to look as if they were created by teenagers when theyotWéMelsen
& Loranger, 2006, xxiii). The overall low score for USFA Kids shows how important the
first impression of the site is for this audience given that the site usedisteoins
navigation, but that the cartoon elements and large buttons labeled “coloring pages”
immediately disinterested the teens from even exploring the site.

The rankings from the guided worksheets indicated that these teenagers, like
adults, want consistent primary navigation, so they know where to click to explore more
information. Also, given the students’ preference for sites like Yahoo, combaang i
and text for navigation elements may speed their ability to find the infamitiey seek.

The secondary navigation or subsites may have subtle changes in appearancealind ove

layout; however, the changes must be easy to intuit and must maintain some connection

concepts were evident in every grade level althahgbe markers tended to decrease in the resposes
students in higher grade levels.
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to the larger website so that the site’s information looks like it comes from an
authoritative source.

This audience prefers an enormous number of graphics, especially photographs as
indicated by their questionnaire responses, to both illustrate and spread outuidle text
information. Sparky the Fire D8gscored the highest of all the sites for its number of
graphics, so this site works as a good model for how to integrate graphics. However
several of the students commented that many of the cartoon graphics onitdsthe s
seemed to target a younger, more “kid,” audience. Presenting sites with more
photographs or with a balance of photographs and cartoons may create a tone more
appropriate for this teenage audience. Video also ranked highly in the questionnair
responses, but none of the sites used captioned video or text substitutions for audio files.

Overall, combining the students’ evaluations of the current sites with my snalys
has shown trends that clarify the aspects that are effective; usinggpests while
adding content that specifically meets the information needs students ectpnetbee
guestionnaire will create a solid foundation for the new fire safety sitechaer has
presented the results of Phases 1 and 2, providing the basic guidelines foovkisadvd
what fails on the current fire safety websites. These guidelines functeostaging point
for the design plan of a new fire safety website, one specifically ir@ggeenagers who
are deaf. The next chapter describes how | designed the new site along weguttseof
the students’ evaluation of that site through the think-aloud interviews of the final

research phase.
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Chapter 5: Designing and Testing
a New Fire Safety Website

“One of the things that becomes obvious as soon as you do any usability testing—whether
you’re testing Web sites, software, or household appliances—is the extent to which people use
things all the time without understanding how they work, or with completely wrong-headed
ideas about how they work. . . . Instead, we forge ahead and muddle through, making up our
own vaguely plausible stories about what we’re doing and why it works. . . . if people manage
to muddle through so much, does it really matter whether they ‘get it’? The answer is that it
matters a great deal because while muddling through may work sometimes, it tends to be
inefficient and error prone.”  (Krug 2005)

After analyzing the data from Phases 1 and 2, the results of which were eXplaine
in Chapter 4, | began designing the new fire safety website. This chapteisauiss
Phase 3 of my research, which included my design plan, the problems resolved while
designing, and the results of the think-aloud interviews with the students as they
evaluated the new site. At the end of the chapter is a discussion of using Instant
Messaging software for half of the think-aloud interviews to determineheh¥ is a
feasible alternative to sign language interpreters during usabstsy TEhroughout this
chapter, | concentrate on the results of Phase 3 of my research adateestprihe
following questions, and | verify some of the data presented in Chapter 4 fronlidre ea
research phases:

e Are current fire safety websites easy for deaf teenagers to teg\aga can they
find information quickly? What type of navigation (text only, icon only, or text

and icon combined) works well for them? (Research Phases 2 and 3)
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¢ Is the information found easy to understand and use for teenagers who are deaf?
What fire safety vocabulary is appropriate for them? What techniques help them
understand complex concepts? (Research Phases 2 and 3)

e Do current fire safety websites appeal aesthetically to teenaerare deaf? Do
they find the sites interesting and desire to use them? What aspects could be
incorporated into a new fire safety website to reach this audience? (Researc
Phases 2 and 3)

¢ [s instant messaging software a viable alternative to using sigraigagu
interpreters when conducting usability tests of websites with deafgee?aDoes
IM collect the same amount, less, or more information than what is collected

during communication via an interpreter? (Research Phase 3)

Design Plan for the New Fire Safety Website

My design plan consisted of the decisions | made before and while coding the
new website based on the results of the first two research phases. Phas#aied| the
unique information needs related to fire safety and broader topics relatedite the f
service, such as careers and organizations. Phase 1 combined with Phase 2 showed what
worked successfully on current fire safety websites and what aspects neasied or
elimination. These findings provided a framework for my design plan for theireew f

safety site’*

** Specific guidelines for web design will continaegivolve as computer, software, and browser
technologies themselves evolve; however, guidelioebasic design elements—such as navigation types
and placement, color schemes, font sizes and tlipksg and labeling, graphic file sizes, and sbarg
features—have remained relatively stable. Seedlf@Afing as the best resources: Morville and
Rosenfeld’dnformation Architecturé2007, 3 ed), Krug'sDon’t Make Me Think2005, 2% ed), and
Nielsen and LorangerBrioritizing Web Usabilit2006). For a good explanation of CSS and XHTML,
see Cederholm'Bulletproof Web Desig(2008, 2% ed).
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CODING LANGUAGE

The foundation of the new site incorporates the W3C guidelines for creating fully
accessible websites for people with disabilities. Although the majorityeo$ us my
target audience are able to access the internet without assistive tegld®lmgs, such
as screen readers, screen enlargement software, or keyboard-basadeseqo site
targeting users with a single disability should design to eliminate ustarstier
disabilities. Also, many people with disabilities actually have multigaldiities. Given
these considerations, | chose to use only HTML and Cascading Style She®t$aiCS
coding languages. This choice meant the interactive applications on the newusite w
be limited because most interactive elements are possible only thrasih Fl
Shockwave, and Javascript coding languages.

Originally, I considered coding some elements—such as a slideshow, quiz, or
short video—with Flash, but the language itself restricted internet spidersfawling
the text, meaning that none of the text would appear as keywords in search results and
that the text could not run through a screen reader application. Also, the updates and
plug-ins for Flash and Shockwave require larger segments of computersproces
memory, and the OSD computers had none of the updates installed, which blocked
several components of the current sites or made those components inoperable. However
recent developments in Flash technology and search engines now enablélthelyrs
of code to be crawled by spiders and processed by screen readers; developd¢os

make all the code levels accessible by the beginning of 200@h this in mind, | may

%5 Google and Adobe announced their collaboratiamémrk an algorithm that searches the SWF files
created by Flash. These announcements first agpear&oogle’s blog (http://googleblog.blogspot.com,
entry on June 30, 2008) and then through an Adobsspelease (http://www.adobe.com, entry on July 1
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add some Flash components to complement the existing HTML as long as the main
information and navigation elements remain coded in HTML, which will render properly

with AT devices.

CONTENT AND STYLE

To create appropriate content, | started with the main fire safetyagesss
distributed through NFPA, the messages that focus on strategies to prevéfstfire
instead of using all the messages, | selected the categories rétetrenstudents’
guestionnaire responses. For example, because several students said thefiplaghds
with fireworks and because the injury rate is high for teenagers handlwgiiks |
included a section on fireworks safety. Several students responded with quasstions
topics related to cooking safety, so | included that topic but organized the itilarma
with microwave safety as first on the page followed by stove and oven safetylmven t
teenagers cook more with the microwave than the stove or oven and given how many
shacks and foods enjoyed by teenagers can be cooked in the microhawe $. Teens
Market2002).

| also considered how often teenagers go to public spaces to hang out, spaces like
movie theaters, shopping malls, coffee shops, and concert venues, and | thought about
how a teenager who is deaf could be alerted to fire in those public spaces. Réadizing
many of these places lack visual alert systems, especially if theydarebuildings, and
that people are most likely to use only the way they entered the space totespatiea

during an emergency (Perez 2007), | created a section on “public buildings” topsfer ti

2008). For detailed guidelines about making Flastessible, see WebAIM at
http://www.webaim.org/techniques/flash/.
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on what teenagers who are deaf should look for and how they should plan when they
enter these spaces. None of the sites tested in Phase 2 included thidimfoBegause
these tips are unusual information—more than the basic tips for preventing fire at
home—I hope teenagers will read the information more closely so thabihbssecond
nature.

Another important part of the site includes information about specialized smoke
alarms for people with hearing impairments, creating home escape plans, and
understanding what to do during a fire emergency. Because of the recerttresea
indicating that many people may not awaken with only the audible alert andothe st
light (Bruck and Thomas 2007), | wanted the site to clearly explain why people who are
deaf need the higher-priced alarm with the visual and tactile alerting mgeisa This
page also includes a link to a site where people can purchase the alarms, which are not
available in home improvement retail stores where most people purchase sanmise al
Although state and city programs vary widely as to whether they provide funding for
these alarms, | included reminders for people to check with their locdefr@tment
and with their state service providers, including the School for the Deaf, thetidepa
of Human Services, and the Department of Rehabilitation. If the service prbasia
smoke alarm program, | reminded people to verify that the alarm had both alerting
mechanisms before agreeing to participate in the program.

Based on the numerous responses and questions from the students about how
people who are deaf can work in the fire service, | included information about firgeser
careers, and | focused on careers in which people who are deaf would $quejledice

and find attainable. | also contacted several people who identify themselved afide
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also work in the fire service and included links to their blogs and news articles about
them. This section of the website could be expanded to include descriptions of many fir
service careers with additional links to stories about people who are deaf sethiega
positions.

Finally, | added links to true stories and informational websites to give the ne
site credibility and to enable teenagers using the site to continue explorimgatitor on
fire safety or fire service careers. The American Burn Assoai&tas found that using
true stories and photographs of “fire-related incidents involving people in thig@age’
work well to persuade teenagers to change their behavior (ABA, “LebMing”), and
the students responded in the questionnaire that they wanted facts, stories, and photos on
a website about fire safety. To locate relevant items, | combed nesvosited stories
about teenagers and fires and stories about people who are deaf and fireged sele
stories to serve two purposes: 1) to illustrate the consequences of ighersajety
strategies or 2) to show how following the safety strategies lead totey@asitcome by
avoiding fire altogether or escaping it successfully. Then I linked tedelatbsites with
historical information, fire safety games and quizzes, fire service aajams, research
in fire technology, and career information, assuming that these links would ayeoura
teenagers to return to the site to explore for more information.

To ensure this content made sense to the target audience, | looked up keywords in
The Gallaudet Dictionary of American Sign Langu§2@06) and consulted with OSD
staff and an ASL interpreter. | used synonyms or removed keywords that did not have
ASL equivalents (see appendix H). For example, the NFPA messages about catbking w

microwaves begin by instructing people to “read the manufacturer’s instrubgéore
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using a microwave oven” But | omitted this message for three reasons: (1)
manufacturer’s instructiongself is a confusing term, (2) those instructions are seldom
written in plain language, and (3) | believed a teenage audience would not fiad thos
instructions relevant or helpful. The NFPA message continues with “Opeowanmed
food slowly, away from the face. Hot steam escaping from a container or thesklbd it
can cause burrid revised the order and wording of these messages, using instead the
following, “Food gets hot in the microwave. Get out food with potholders. Take off lids
slowly, so you don't get burned.” | emphasized the main point of the messagheawith t
“food gets hot” as the first words, and limited the details of the messageadfor e
message, | revised sentences so that they followed a subject-verb-olgznt pad if
they used any introductory clauses, those clauses were limited to thoseontess.
Another cooking tip from the NFPA messages illustrates how | applied #wsadues.
The message states, “Keep anything that can catch fire—oven mitts, woaugls,ute
food packaging, towels or curtains—away from your stovetop.” My revision st&iee
stove space. Move away things that can burn. No papertowels, potholders, or towels,” a
revision that keeps the subjects and verbs close together and that uses mete concr
verbs.

After these revisions, | calculated the SMOG readability score, whashHawer
than the current fire safety sites, with Deaf Fire Safe scoring 5.46h(Kiacaid = 5.0)
and averaging 8.1 words per sentetf@®verall, | used plain language guidelines,

leading each paragraph with the most important information, focusing each sesrteanc

5 USFA had the best readability score with a SMO@asof 6.84, slightly higher than Deaf Fire Safe’s
SMOG score of 5.45, and with a Flesh-Kincaid sadré.8, slightly lower than Deaf Fire Safe’s scofe
5.0.
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single topic, minimizing any nominalizations or bulky clauses, and avoiding/passi
voice altogethet! Because this site is for teenagers, | used “teens” in the site’s subtitle
“you” in over 95 percent of the main content, and “teenager” or “teen” for all other

addresses to the audiente.

NAVIGATION

The navigation menu and links within paragraphs work together to allow
teenagers multiple ways to access some of the same information withite thedsto
help them cognitively map the location of specific pieces of information. hoaga
navigation choices by creating a text and icon menu similar to the primary nawvigati
used on Yahoo and MySpace, which were the most popular sites from the questionnaire
responses (see figure 5.1). Most of the icons | created depicted the topic with g&econcre
illustration, such as a burned and black house for the category “After a Fire” and a round
alarm for “Smoke Alarms.” The more abstract hand holding the globe représekts”
but the globe is a common icon for connecting the world through internet links. |
assumed it conveyed the category better than chain links or other icons thatssmeti
represent links. This combination of text and icon has been shown most easy to use and
understand for people who are deaf as the icon helps to visually clarify thesoext

(Fajardo et al. 2006),

" For detailed guidelines about writing in plaindaage, see the United States government site at
http://www.plainlanguage.gov/, or WebAIM’s documatihn guidelines at
http://webaim.org/teitac/wiki/Documentation~Plairariguage.php. Recently this style was adopted by the
Oklahoma Department of Human Services, the offiggisg people who are deaf, with definitions and
guidelines at http://www.okdhs.org/library/webmgpnticguide/docs/planguage.htm.

*8“Teenager” was the most preferred term of addf@épercent) according to the results of my
guestionnaire (see chapter 4).

% The think-aloud interview will test whether theidénts prefer a navigation menu with only textaakls

or with an icon and the textual label, the forms¢diby MySpace and Yahoo.
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Figure 5.1: Yahoo navigation menu and Deaf Fire Safe navigation menu

Two additional graphic elements helped to define navigation elements from the
rest of the text. First, | used a different color for links and underlined clickettléo
distinguish it from nonclickable text; the underline, although viewed by some designe
as unnecessary, is the only signal to colorblind users that a link is presemudeas
thumbnail graphics next to links to news stories or other websites to signalé¢hlayks
to external websites and to break up the textual chunks within each page, another
common feature used on MySpace and the games and news sites the students indicated
they visited according to the questionnaire. Finally, | avoided using emptseshrauch
as “click here,” “click for more,” “more,” or “next"—and relied on descriptlirk
labels—such as “Learn more about these alarms” and “Reports about fireworks"—tha

help users anticipate what information will result once they click the link.
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GRAPHIC DESIGN AND COLOR SCHEME

Choosing a color scheme and appropriate graphics to convey the complex
concepts and to set a compelling tone was the most difficult aspect of designimeyv
website. | selected dark reds and full color for the icons and most of the graphics
throughout the site because reds, yellows, and oranges are most assaitidtezl ivhe
banner collage of graphics combines images of deafness, assistive technotogy, sig
language, fire flames, and smoke alarms (see figure 5.2), and the edfléaaenimics
the designs prevalent in MySpace, a site mentioned frequently as peetopfastionnaire
responses. | chose black text on a white background for the main textual chunks because
this color combination has the highest contrast, a contrast recommended in WCAG 2.0

(W3C Website, Guidelines 1.4.6-8).

/]

home | about this site

Figure 5.2: The banner of Deaf Fire Safe

Although fire and life safety educators debate about whether to show photographs
depicting burn survivors or structural damage caused by fire, | chose to ibcliide
types of photographs. The American Burn Association has found that stark photographs
depicting the real consequences of fire injuries, including the long andilpseniks of
skin grafts and disfiguration, are more convincing to college and high school students

who generally believe they are invincible (ABA, “Leaving Home”). So luded a

146



gallery of black and white photos of two freshman students who were injured in a
dormitory fire; these photos are part of a slide presentation the ABA dedisrerss the

nation to high school and college audiences. A short sentence before the link explains
that the photos show people in surgery and close-ups of their burned and scarred faces
and arms. | also included a gallery of photographs of homes damaged or completely
destroyed by fire as further evidence showing the consequences of unsaferljgkavi

figure 5.3). Each photograph has a short caption to explain what is shown.

{= Places after Fire - Windows Internet Explorer, |:||§|r)__(|
2 W T e -
SiZ) |.é Hiideaf_fire_safe\after_fireibuildings . html V| || X | | »
File Edit Wiew Favorites Tools Help % =
— — . »
ﬂ? 412? [@Places after Fire l l ﬁ = D Loy s d’ﬁage v iCFToals -
-~
PLACES AFTER A FIRE close X |

e

fter a f

Dane :} My Computer F100% v

Figure 5.3: Photo gallery within Deaf Fire Safe

Finally, to balance the layout of the page, | used a dark red sidebar with large
numbers to highlight the statistical information, such as the numbers of peopde iojur
killed by fire and the numbers of fires started by various methods. This sideisaraky
balanced by the dark red navigation menu on the left side of the page. Placing the same

147



type of information inside the sidebar allows users to anticipate where to look on the
screen for specific information or which spaces to ignore when skimming fortyplesr

of information.

Evaluating the New Site: Results of the Think-Aloud Interviews

The most important part of designing a website is testing it with the irtende
audience, so for my study, | conducted think-aloud interviews with 20 studentsaelecte
from the pool of students who completed the first two research phases (see appendix D
for the interview script and questiort$). selected a balance of students who identified
themselves as deaf versus those identifying themselves as hard of Healso ensured
that half of the students used hearing aids and at least one used a cochleagiuguiant
that other studies have shown differences in reading levels among studentftesiegt
types of assistive technology and those without it (Fagan et al. 2007, Vermeulen et al.
2007). The last selection factors were gender and grade level to deterynditfeaiances
that might emerge when using fMThe complete demographics of the students selected

for the think-aloud interviews are shown in table 5.1.

80 Although 20 students may sound like too small sample size, Jakob Nielsen (2000) claims three to
five users can find 75 percent of a website’s Ugglgroblems. This finding has been confirmed and
recommended by Carol Barnum (2002) and Joseph D(2084). Furthermore, Colleen Pettit Jones used
Nielsen’s guidelines for discount usability testing2003 to evaluate a CDC site and found thenctife

for revealing and correcting the site’s problems.

61| excluded seventh-grade students because theysaéisfied with the current websites available,
believing them appropriate for their age group helgpful in answering their questions, and | choseen
students in grades 10-12 who are the core constijuleast likely to use the current fire safety aitds for
information, thus those more in need of a new wiebsi
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Table 5.1: Numbers of students, in each category, who completed phase 3

8" grade 9Mgrade 10" grade 11" grade 12" grade| Total

Gender

Male 2 1 1 2 2 8

Female 1 0 4 4 3 12
Race

African American 0 0 1 4 0

American Indian 1 0 0 1 1 3

Caucasian 2 1 3 1 4 11

Hispanic 0 0 1 0 0 1
Identification

Deaf 2 0 1 5 3 11

Hard of Hearing 1 1 4 1 2 9
Use of AT

Cochlear implant 0 0 1 0 0 1

Hearing aid(s) 2 1 2 3 2 10

None 1 0 2 3 3 9
Family info

At least one parent 2 0 0 1 1 4

is deaf
At least one family 2 0 2 3 3 10
member uses ASL
Total 3 1 5 6 5 20

The purpose of these interviews was two-fold: 1) to test the usability of the new
site and 2) to test whether IM software is a feasible method for conductintitysabi
testing with teenagers who are deaf. The average length of time forehaews was 35
minutes and 52 seconds, with the longest interview lasting 51 minutes and 45 seconds
and the shortest interview lasting 22 minutes and 5 seconds. To determine thetyeasibil

of using IM versus using an ASL interpreter, | conducted ten interviewst gt
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interpreter—the same interpreter used during Phases 1 and 2—and the other ten

interviews via AOL IM. Analysis of IM as a research tool is at the ertisfchapter.

COMPREHENSION OF ALARMS AND ESCAPEMAPS

| began and concluded the interviews with two questions to determine whether
these students could identify specialized smoke alarms for people with hearing
impairments and to determine whether they could identify an escape map aroedéescri
purpose (see appendix D for the complete interview script). Although some students
wrote smoke alarms and escape maps as what they knew about fire safetly on thei
guestionnaires, | wanted to ensure students understood the value of the combined visual
and tactile alerting mechanisms rather than believing the alarm withheniysual alert,
much less an alarm with only the audible alert, was sufficient. | also wanéedure
students not only could identify the escape map but that they could create onéycorrec
showing two ways out.

When asked to choose from three options—each with a picture of the alarm and
with a textual description of the alarm’s parts—14 students said the besf@geople
who are deaf was the alarm with the vibrator and strobe light, but six studeet®bdeli
the alarm with only the strobe light was best; one student said the alarm witlettivga
mechanisms was best, but he admitted that his house used the alarm with only the strobe
light. No students chose the other option, an alarm with only an audible alert. At the end
of the interview, 18 students selected the correct alarm—the alarm withemtiogl
mechanisms—Ieaving two students who selected the alarm with only the ggfabe li
because they thought the light was bigger, thus better, than the light shown on the third

alarm. The increase in students who could identify the alarm with visual aihel aberts
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as the best alarm for people who are deaf confirms that the website contenithisa
information appropriately.

Eighteen of the students at the beginning of the interview could identify the
escape map. Two called it an “emergency plan” or “emergency fh&jters responded
that it “showed the ways out” or “showed where when the light flashes,” indjdagat
they understand the concepts but may not name it “escape plan” or “escapteemap,”
commonly used in fire safety education. Only two students did not know what the
graphic represented; one of these students said the meeting place was for when people
the family needed to discuss something privately. At the end of the intervigiae all
students recognized the escape map and could describe its purpose, also noting that they
needed to plan many ways out rather than relying on a single way. When told hal prete
they were trapped in one of the rooms, each student could name the fastest way out and
name other ways out if fire blocked the primary way. This finding means that the
wording on the website works well to illustrate an escape map and indicate itsepurpos
and that showing a complete escape map, labeled with the concrete termri'sbegd of
“plan,” and listing the short steps of how to create an escape map help the teémalgers

through how to make and use the map.

%2 Because my study is focused on the students’ nsgscto the website, not on their use of ASL, lehav
presented any direct quotations from the studenEnglish translation, according to the statemehthe
ASL interpreter. None of the students’ ASL is gkx$sThis decision also made it easier to combimke an
compare the students’ responses from the two typegerview methods: those via interpreter andsého
via IM. The students’ responses via IM are diragttgtions, and | have purposely avoided correcting
grammar or spelling withsfc] notations. | reserve the use of brackets to chahg verb tense when
embedding a student’s response within my sentematext or when clarifying the context of the studken
response, such as when he/she uses “this” or “thatifer to something we discussed earlier in the
interview.
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FIRST IMPRESSIONS OF THENEW SITE—DEAF FIRE SAFE

After briefly reviewing the purpose of the interview and asking two questions
about fire safety, | encouraged students to explore Deaf Fire Safeyasshed, clicking
different links while they expressed their initial impressions. They allrbegadhe site’s
homepage (see figure 5.4). Most students expressed a positive attitude towechiin s
subject matter. Many remarked that the site has “lots of good info” and “looks weal” e
though two of them believed they knew most of the information presented on the site.
One student said, “This is good. I'm glad it shows how many fires from smoking.”
Another student appreciated the layout change from the homepage with mainlyggraphic
to the internal pages with the navigation menu, text, graphics, and the sidebarl,she sai
“That grabs your attention.” She liked how the homepage gave a few choices, s
teenagers were not overwhelmed with too much information, but then how they had more
freedom to choose topics once inside the site with the main categories as paghof a m
Only one student expressed a negative attitude toward the subject matbey, “$&yiow

about fire safety since second grade.”
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Figure 5.4: The homepage of Deaf Fire Safe

When probed for what they believed was not as effective on the site, several
students responded that it needed a more interesting background or color scheme. For
example, one student said the site “could be more exciting with a fire background.”
Another student replied, “Needs more color or idk? Maybe use yellow or orange for
backgrd.®® Another student suggested adding “more pictures of deaf people and deaf
signing” to each other. The only other suggestion during the initial explorationamas fr
a student who said she wanted games on the site. She suggested that a game focused on

escaping a burning house would keep teenagers interested.

% This student uses “idk” as text shorthand fordht know,” and she uses “backgrd” to stand for
“background.”
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Surprisingly, almost all the students explored only two sections of the sitex Seve
students (five males, two females) clicked the careers link on the namigsnu first
and then skimmed career information and stories about those in the fire servigis. On t
page, several clicked the links to read more about people who are deaf workingrm the fi
service. One student commented, “I think it is hard for deaf to be a firefigtehey
still do it. It is cool to be one.” Another explained that he “didn’t know deaf could do”
this, meaning be a firefighter. One girl was interested in the informatout &ke
investigators and said she did not realize that job even existed. The other popular links
students visited during their initial exploration were under the category@oHsane
with seven students reading the cooking page, four students reading the candlasgpage
three students reading the smoking page.

While skimming these pages, some students showed surprise, such as, “Whoa, |
didn’t know that many fires happened and that many people got hurt or died!” Another
student pointed to the number of deaths because of fire and signed “bad.” Several
emphasized how much they liked the graphics, explaining that they could understand the
graphics, that they are “really good pics,” or that they “like[d] how pictufieahat
happened. Nothing bad on this [site].” A different student was motivated to keep
skimming information, stating that he “want[ed] to know more so | don’t have a kitchen
fire like that picture.” Only one student of the 20 interviewed seemed destedrin

surfing the site, the same student who claimed she already knew aboalfefiye s

CURRENT BEHAVIOR AND MOTIVATORS TO CHANGE BEHAVIOR

To determine whether Deaf Fire Safe presented relevant informatiod ask

students how often they or a member of their immediate family performedisities
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linked to causing fires (see table 5.2). Specifically, | wanted to know whetheuld
omit some of the topics on fire prevention, such as the information about campfires or
about cigarettes.

Table 5.2: Frequency of completing activities linked to causing fires

(# of students One time each  One time each One or two Never
responding = 20) week month times each year

Light candles 12 3 4 1
Shoot fireworks 2 5 13 0
Cook with stove/oven 19 1 0 0
Cook with microwave 18 1 1 0
Go camping 3 11 5
Smoke cigarettes 4 0 0 16

Based on these results, much of the information, especially the cooking and
candle safety information, is appropriate for the target audience even mughof the
students indicated that they shot fireworks or went camping less often thamglighti
candles or cooking. The number of students responding that they shoot fireworks once a
month or once a week was much higher than | anticipated—which may explain why
several listed on the questionnaire that their friends played with fireworkde-the
number responding that neither they nor any member of their immediatg $amoke
cigarettes is lower than anticipated. Perhaps the information on cigarettiieasafety
could be scaled down or replaced by a different topic according to the studembsises
of what to add to the website or other topics given on the questionnaires.

| also wanted to know what these students believed would motivate other students
like them to change their behavior so that they were more fire safe. They respesded
or no to each item, described any additional items they thought would motivate them, and

then indicated which item was the most convincing for behavior change (see table 5.3).
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Table 5.3: Responses of what motivates deaf teenagers to behave more gafel

(# of students responding = 20) Yes No M.ostl
convincing
Ways to prevent fires 13 7 0
Stories about fires and people who escaped 18 2 8
How to extinguish fires 11 9 0
How to escape fires 12 8 0
Number of fires each year 11 9 0
Number of people hurt by fire each year 15 5 1
Photos of people who survived fire/burns 19 1 10
Photos of burned homes 16 4 0

The students chose all the items as positively impacting behavior cledaigel r
to fire safety, but they believed photographs of people who survived fires or were burned
in fires along with true stories from these same people would be most convincing to
teenagers and would motivate them to behave more safely. Both of these items are
repeated throughout the new website, which contribute to the students’ positive responses
to the site as a whole. Three students suggested additional items thabtivayem
teenagers to behave safely; these items included videos of fires burrpegpté telling
how they escaped from fires (like news stories on television and news welodites
experts explaining why people died in fires (such as the lack of working sraokes &0
alert them or behaving unsafely), and of experts giving more information about the
unusual causes of fir8§The student who suggested videos said more video throughout

the site would make it seem more interactive and appealing.

® Interestingly, the idea of experts explaining esusf fires and giving more steps to prevent firari
idea commonly articulated by fire and life safetipieators. However, this information is often laiit of
media reports about fire. Many of the media repfatsis on the damage or injuries/death causedréy fi
and fail to supplement the story with ways to prévfges or reminders to check smoke alarms.
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PERFORMANCE ON TASK SCENARIOS

The four task scenarios were presented in the same order and began on the
homepage of Deaf Fire Safe. Once finding the information, several studentsl poitite
or signed it aloud. | encouraged them to summarize that information at the enll of eac
task, so | could know whether they understood it. Nine students were able to complete all
four tasks successfully. An additional six students completed at least gkee ta
successfully. The remaining five students completed at least two taskssudy. But
not a single factor—grade, gender, race, hearing status/identification,ajrpacmt,
family uses sign, or use of assistive technology—was related to how the student
performed on these tasks.

The first timed task presented a scenario that the students needed to write a pape
about fire beginning with the answers to two questions: “how many fires happen” and
“what starts fires.” Because this was the first task, | reminded théimd the answers
for me on this website rather than guessing. The average length of timedibretst
worked on this task was the longest of the four tasks (1min, 42sec), and three students
gave up the search without finding any numbers or causes of fire on the website. One
student provided a partial answer of what caused fires after following a linffikéo a
investigation site, but after | redirected him to the new site under revethan asked
him to find how many fires happen, he could not find that information.

The length of time students needed to find this information was surprising
because many pages and links contained information about the numbers and causes of
fires. Furthermore, the numbers of fires and numbers of people injured or killed by fi

are highlighted in the ride sidebar on six pages. Yet as Cooke revealed in trackiyes;
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study of navigation menus, people tend to ignore the right side of webpages, assuming
that they contain advertising (2008, 188). Perhaps redesigning the sidebar as a box that
changes locations and has a different color background will draw more attention to this
information and help it look less like an advertisement.

The second task asked students to pretend they have graduated from school and
that a friend told them they could be a fire investigator. | then asked, “What do thiey do?
Out of all the tasks, students completed this task the fastest (1min, 21sec). Ouvker hal
the students lost interest in this task when they scrolled far enough on the pagesic
see the heading about people who are deaf working in the fire service. They began
guestioning whether people who are deaf could be firefighters, and several cleagk to r
further by clicking the related links. Four of these students gave up sedimhihg
information about fire investigators, choosing instead to follow each of the ithkee |
about people who are deaf in the fire service. Another student located the correct
information about fire investigators, but she was unable to summarize thatatiGyrnm
her own words, suggesting that the text was slightly above her comprehensién level
Overall, this information seems well categorized and easy to understand farsassof
the target audience.

The next task encouraged students to think about moving to their own place and
about what they should do to be fire safe in that new apartment, house, or dorm room.
Interestingly, many students began listing ways they would ensure teevgasa safe,

such as checking the wiring or asking whether the building had survived previous fires

® This student had much lower reading compreherskidls than the other students interviewed. | had t
omit five questions from the interview script besawf time constraints as her interview was moaa th
double the average interview time.
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Others said they would buy smoke alarms and extinguishers. To avoid biasingthe sea
time for this task, | reminded students to find this information on the website and bega
timing their search only after they began skimming the website. Once they began
searching, students found the information relatively quickly (1min, 34sec), andranly
student gave up the task without locating the information. Perhaps one reason this task
was easier for students is because correct answers could be found in two major
categories, “Smoke Alarms” and “Escape Maps.”

The final task asked students to pretend they are going to the movies with friends
and to find out what they should look for when they go inside the movie theater. This task
proved the most difficult for students as the average time searching for theatitor
was the second highest for all the tasks (1min, 41sec) and as five students gave up
searching and one gave an incorrect answer. One of the five students who could not
locate the information on the website actually listed several coreets ibefore looking
on the site, so it was surprising that he could not locate any of these items obglte.we

As the students searched for the information, | realized they did not asgbeia
category “Safe Outside” with going out or visiting public spaces. Even whgn the
expanded Safe Outside on the navigation menu—revealing the three subcategories of
“Public Buildings,” “Fireworks,” and “Campfires"—several students fatiedlick
“Public Buildings,” indicating that this label, and perhaps the entire categeeds
revision. In their think-after responses, some students suggested renamuatettisy
“Going Out” or “Public Places;” they said “buildings” did not make them think of a

restaurant, the movie theater, or the mall.
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Watching the students complete these task scenarios and analyzingsihenses
of why they chose specific links or categories expands previous researchuadhts
who are deaf searching for information. The students | interviewed seensedioas
keyword or concept within the task scenario. For example, many selecte#iféf a
first, focusing on the word “fire,” when looking for what causes fires or thebeuof
fires. When looking for what to do to be fire safe in their new place, they treohshas
place into “home” and selected “Safe Home.” When asked about fire investigaggrs, t
processed that term as a “job” and selected “Jobs.” However, when their &aticipa
keyword could not be found in or translated as one of the navigation categories, then they
resorted more to the “access-all” approach, described by Fajrad@§2&0dl), rather than
a targeted search for keywords or topics. A few students selected whhegvkelieved
was the “first reasonable option” explained by Krug as “satigfigia005), but most

clicked around somewhat unpredictably, hoping to find the information.

OVERALL OPINIONS OF DEAF FIRE SAFE

At the end of the interview, | asked each student several questions to summarize
their opinions of Deaf Fire Safe and to learn what additional features tregadv
available to make the site more appealing. Eleven students suggested adding the
following items:
e More true stories and a way to leave comments about stories
e Videos of fires (similar to a news cast), videos of people describing how they
survived or recovered from fire, and popup video of interpreters signing
¢ More information about fire safety in specific locations (public places such as

Wal-Mart, workout facilities, and gas stations), about preparation for fire
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emergencies (how and where to purchase smoke alarms and how to use bars on
windows that are easy to open), and about how wildfires spread
e Games to teach how to be safe around fire (such as identifying and avoiding what
behavior or items may cause fires)
Some of the information students requested was available on the site at the hieie of t
interview; however, these comments reinforce the problems with link labels and
categories revealed during the task scenarios. Students had trouble findingtiwiorm
about fire safety in public places and finding where they could purchase sgekcializ
smoke alarms. Clarifying some of the wording, so that it echoes that of the student
language, and adding more ways to access the information through textual links and
graphics will make this information easier to find.
Every student articulated at least one specific aspect of the site thaetleved
was “good” or their “favorite” part of the site. Many students said theyl like
information available or that the site “has lots of info,” and they responded with the
following as specific topics or pieces of information that they thought workectigtly:
e Ways to prevent fire in different settings, such as “ways to make yoU lsafe,
keep safe home,” “campfires,” and “because it gives you tips on how to react and
how to control yourself, how to move” (5 responses)
e How to create an escape plan and how to exit during a fire emergency (4
responses)
e Jobs/careers in fire service, especially the information about people who fare dea

serving as firefighters or fire investigators (2 responses)
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e How to install and use smoke alarms, especially those with tactile and visual
alerts (2 responses)
e True stories of how people cope with fire because these stories makedhe “fir

real, like it could really happen” (2 responses)

Many students also liked the visual aspects of the site, including the colors and
graphics. Six students wrote “pictures” as a good aspect of the sitenexgptaiat they
liked how the pictures “show what need to do.” Other students responded with specific
graphics that they liked on the site including pictures of the smoke alarm (2 espons
pictures of “how fire started” (2 responses), and the pictures in the banneragt tfie t
each page (1 response). When shown two versions of the navigation menu—one version
with text plus icons and one with only text—all but one student preferred the menu that
combined text and icons. Most students explained that they liked the pictures or that the
“pictures make it clear” or easier to understand. The one student who chos@&the me
without the icons said, “I don't like clipart.” So the site’s visual aspects @it the
text and help this audience understand the concepts

As further indication that the students liked the new site, many responded that
nothing was “bad” on the site or that they could think of nothing to add to the site. When
asked about what they wished was on the site, four students responded with positive
attitudes toward the current site. For example, one student said the site “looks good, ha
lots of information. It's pretty good. Good stories.” Another said the sitalligdéod,”
and two other students said to add “nothing | like it.” When asked what they would like
to change about the site or what they considered “bad” on the site, eleven students said

they liked the site as is, replying “everything fine” or “pretty good, notheeded.” One
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student even explained why nothing should be changed on the site, typing an instant
message, “no | think u should leave it the way it is. | like it, lots of info.”

Yet even with the students’ positive opinion of the site, six students provided
specific aspects they believed were not effective on the site. Two saiddhe ree¢ded
to be changed, especially the background that they thought was too boring. One of those
students suggested using “red/black with white words.” Another student said she did not
like the escape part, but she could not explain what to change to make it better. She
replied, “Escape map needs little more of something, it seems boring on thatipage
addition to the graphic aspects, one student said the font for the body text was too small
and boring. She clarified her answer, saying that she could read it but that she thought i
would be easier and faster to read if the font size were bigger. As a finaltsuggésut
what to change or add, one student responded that he wanted more information about
what to do if “you’re stuck and can’t get out. Maybe tell a story about what it'snlike i
fire.” He also said that more photographs would tell that story effectively.

To verify the students’ opinions of the site, | asked whether they would tell their
friends about the site. Eighteen students responded immediately and affiythtel
they would recommend this site to their friends. When asked why they would recommend
it, many students replied that their friends needed this information or thatibey to
know to stay safe.” One student feared that his friends “don’t know about things and
people get hurt.” Another student seemed to grasp the bigger picture ofdige sa
education explaining that she would tell her friends “because it tells aboutditeodo

prevent it so the numbers go down.” Along these lines, several students justified their
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reasons of recommending the site because the site itself is “good becalpseyibhe
understand what to do” and that their friends “want to know what to do in future.”
Another student said, “You can read it and understand. Know what to do.” Two students
would recommend the site based on information they found on the site. One student
replied that his friends “like true stories and can learn about how deaf wovkiig”
another student praised the site’s “cool facts” that she thought her friends would find
helpful and interesting.

Only two students hesitated in recommending the site. The first student said,
“Maybe tell them if they seemed interested. It has good stuff. Unles lieaga know.”
He seemed to realize that his friends will only stay interested in thétbiéy believe the
information is new or relevant to them. The other student who hesitated said, “Some of it
is boring, but most okay. I'd tell friends. Better than other ones,” implying that he
recommendation of this site was only because the other fire safety siteblawere
worse than this site. She emphasized that if the site had more video or a game that she
would recommend it.

At the end of the interview, | provided one last chance for students to give me
their opinions. | asked if there was “anything else” they wanted to tedibmet this site.
Their responses, again, echo their positive feelings about the site. For example, one
student replied, “Cool, makes us more safe,” and another student said the site is “good for
deaf people and helps them get more info like how they can be firefighters.” Another
student praised the amount of information available while two students restated the

desire for more “pictures,” especially those showing real fires andueabors of fire.
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Students also rated the new site on a Likert scale from 1-7 using the same sit
aspects they evaluated in Phase 2. | included one additional aspect foi@valuat
“pictures are easy to understand,” so there is no comparison of such aspect whbrthe ot
websites tested. Table 5.4 shows the scores of each aspect. BecaaddldatFire
Safe without ¥ graders, | have used the medians from Phase 2 that were calculated
without the 7' graders’ scores. Although the scores for each aspect of the new site are
slightly below the best website of the nine sites tested in Phase 2, Be8bF has
more consistent high scores in every aspect than all the sites testedRhaseg2, and
Deaf Fire Safe has the highest score possible for “overall, | like gbsite.”

Table 5.4: Scores for the new website, Deaf Fire Safe

Website aspects Likert scores for Deaf Fire Highest
(# of students evaluating = 20) Safe on scale of 1-7 median score
) from phase 2
Mean Median
Easy to find things 5 6 7
Staying Alive
Words are easy to understand 5.6 6 7
Staying Alive
Get Fire Wise
Pictures are easy to understand 6.4 7 N/A
Good number of 55 6 7
pictures/graphics Sparky
Good balance of pictures and 5.6 6 6.5
words NY OFPC
Good colors/color scheme 55 6 7
NY OFPC
Overall, I like this website 6.4 7 7
OU PD

Given the positive first impressions and the extremely positive last impmessi

Deaf Fire Safe, along with the median scores and overall high score,aghsscddarly
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more effective in meeting the needs of deaf teenagers when compared wiiisthe s
tested in Phase 2. Additionally, at least 75 percent of the students completel the tas
scenarios correctly, and, on average, they found the information in less than twesmin
which is well above Jakob Nielsen’s averages for testing the usability oftesBgis a
final indicator of the site’s success, an overwhelming majority of studeplisd ¢hey

would recommend Deaf Fire Safe to their friends.

Revising Deaf Fire Safe

Combining the students’ qualitative evaluations with the quantitative scores
shows an overall positive attitude of Deaf Fire Safe. Specifically, studgrscaated the
robust amount of information available on the new site compared with the sites from
Phase 2, sites that targeted younger audiences. Several students vesiedie the
new site because they could explore career information and because the dralpbits
them understand the main concepts. Furthermore, their responses indicate that real
photographs of burned structures and fire survivors along with real stories aremhport

tools when persuading teenagers to plan for fire emergencies and to prectedefiy.

CORRECTING DESIGN PROBLEMS

However, two significant design problems ensued from the testing. First, the
subcategory “Public Buildings” under “Safe Outside” is confusing. Students did not
understand the term nor did they relate “buildings” with information about locditkens

movie theaters, restaurants, and other places teenagers would visit. Besause thi

% Nielsen provides several average ratings for lisatesting of websites. He argues that a website
typically has eleven “catastrophes (design elemiatisprevent users from completing test taskslusers
are only able to complete 42% of the test taslersiaverage subjective rating of websites is 4.@4.-7
scale” (http://www.useit.com/alertbox/980503.html).

166



information about what to look for in public spaces to ensure those spaces are safe and to
ensure people who are deaf will be alerted in case of fire, | made a new gatetjoe
navigation menu and labeled it “Going Out,” a term suggested by some of the students. |
also added links on some of the other pages about fire safety inside and outside the home,
and | labeled these links “safety when going out with friends.”

After thinking more about reasons teenagers might visit this website dedda
add two “to-do” lists. The first list has tasks to accomplish when moving into a new
place. Because eight students chose “Safe Home” first when giveskrebtaut moving
into their new place, | added the “to-do” list as a box on the Safe Home page. The second
list has items to look for when going into a public place, and | added it to the new
category Going Out.

A second design problem that involved links opening in new windows was solved
more easily. Originally, | had the photos of burned buildings and fire survivors open in a
new window separate from the website. This method was also used for all coatent t
took users to a different website, such as links to news stories or websitesr@gth ca
information. However, when the students wanted to return to the main site, thadall tr
to use the browser back button, a button deactivated by the new window opening.
Although the photos within Deaf Fire Safe opened in a new window with a link labeled
“Close” at the top of the new window, the students still clicked the browser back button
first when trying to return to the main site. | revised all links so that thegaephe
content in the open window rather than opening a new window, thereby retaining the site
history and allowing users to click the browser back button to return to the previously-

viewed page. | also revised the photograph sections within Deaf Fire Safe so that they
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open within the main site instead of as new windows. These changes may meagrshat us
will spend less time on Deaf Fire Safe as they follow links to news stowesther

websites, but they will not be confused by the disabled back button or irritated by too
many open windows.

Although | carefully revised the common fire safety messages and corwepts t
match with ASL and although | wrote them in a plain language style, some viesra
problematic for these teenagers. For example, one student said he did not know the word
“strobe” or what it meant; but “light” and “flashing light” were synonyhnescould
understand. Several students, as previously mentioned, had difficulty connecting “public
buildings” with places they commonly go, such as movie theaters, restaunahts, a
shopping malls, but they could associate “tall building” with “apartment.”’nAsusacome
of this research, | created a list of problematic and recommendedfétg gocabulary to
ensure that those in fire service organizations can word their educatioeahinat
effectively when trying to reach deaf audiences, especially deafjEsn@ee appendix

H for the list of recommended vocabulary).

FUTURE ADDITIONS TO THE SITE

During the interviews, seven students told stories about their experiences with
fire, either personal or through a friend. One student described a friend wheriwaslg
burned in a car accident. Several students described starting smalldidentadly or
watching a parent extinguish a fire started by a younger sibling. Anotldenstu
described a fellow OSD student who survived a fire but was burned and now wears a
wig. These stories confirm that this audience relates to this subject thedtegh stories,

and they reiterate the findings of Nielsen and Loranger (2005) that teenlkgetsiies
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with which they can identify or those they find credible. Thus, adding a feature to the
website that allows users to add their own stories or to comment on the newssdgries
ensure the teenagers will visit the site and perhaps visit it more frequently.

Two features that will be more time consuming to add, but that were features
highly recommended by the students, are videos and one or two interactive games to
reinforce some of the main safety strategies. As a quick fix, | added twsouEeos
from YouTube and plan to contact fire departments about video they may release to
upload to this site. Creating a game for the site is far more difficult. | haleed links
to games provided on other fire safety websites, but these games are for younge
audiences. Games that may be more appropriate for this audience are thoge guidin
students through decisions related to fire safety—designing a new dorm room or
apartment or evaluating a public space and determining risk factors. Sogcsegh a

game is the next major step of making this site more appealing to teenagers.

Using Instant Messaging for Usability Testing
Although the primary purpose of the think-aloud interviews was to test the
effectiveness of the new website, a secondary purpose was to determine Whethe
could substitute for sign language interpreters in usability testing, theretiding a
way for more people who are deaf to be involved with this process. | assumed the
researcher could benefit in three ways by using IM:
1) IM produces an instant transcript of the interview, which saves the research

time when analyzing the interview data
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2) IM captures the actual words of the person who is deaf rather than those provided
through the interpreter, which means the researcher may better understand how to
use words and phrases familiar to people who are deaf

3) IM provides the spelling, or misspelling, of keywords that could be included as
search terms for the website itself, thereby improving the odds that thellsite
included within search engine results

To determine the feasibility of IM, | interviewed ten students through AOLHiKét, |
will describe the students’ opinions of using IM in lieu of an interpreter and their
familiarity with the IM interface. Then, | will illustrate some of thblems of using IM
as a testing tool.

All ten students responded positively when asked, at the conclusion of the
interview, whether they liked or disliked using IM. For example, they responded, “is
cool,” “like,” “like a lots,” and “it good.” One student said, “it cool and nervous,” later
clarifying that she did not want to “mess up” an answer or misspell word$ieAll t
students had used IM before, and several said they used it frequently through Facebook
and AOL. Because of this familiarity, they rearranged the windows Henujtg or
shortening the IM window and moving it to the right or left of the website window. Only
one student struggled with remembering to click inside the IM window, so she coaild typ
her response; often she began typing and then realized that no text was appdaing in t
IM window because the website window was still active. Moving between thetevebs
window and the IM window was effortless for the majority of students.

On average, the length of time for the interviews with the interpretemuak

shorter (mean = 26min, 3sec) than that for the interviews via IM (mean = 4&28g&T).
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Several factors contribute to the longer length of time. The single most impaxttontis
that these students consider ASL their primary language, so reading and tydislg Eng
communicating in a second langudd&hroughout the interview, they are reading
guestions, interpreting meaning, skimming English sentences on the webgsiegiineg
meaning, and then providing an answer by typing English.

Another factor is the students’ typing ability. The majority of students |
interviewed could type with a speed that was slightly slower than the imegelbaideas
via an interpreter. Three students typed much more slowly than | anticipatedebineaus
hunted and pecked for letters or typed with only one hand. One student seemed overly
concerned with spelling as she often deleted everything she had typed tbaorrec
spelling error or change a word earlier in the sentence; in fact, this studsading and
typing skills were so slow that she was unable to complete all the interviethogaes
within the allotted interview tim&

To decipher the students’ responses, the researcher must be familiar with ASL
syntax and with text messaging (SMS) codes, which are different fromc®das® For

example, most of the students used SMS codes, such as “idk” for “I don’t know,” “u/ur”

" The most basic form of ASL syntax is expressetbpis/comment, a structure similar to
subject/predicate in English syntax. Plain languageks well when writing English for people who use
ASL as their primary language because both languplgee the focus of the topic, or the main point,
toward the front of the sentence or paragraphnkare description of ASL syntax, séae Syntax of
American Sign Languaday Carol Jan Neidle (2000).

% The two students with the most difficulty readamy typing came from hearing parents and families
who do not use sign language. But this combinatidhactors was also present with students who eeatl
typed proficiently. Given the limitations of my sly) | cannot make definitive conclusions about ket
family demographics impact language processing.

S9TTY is short for teletypewriter. A TTY can trandrtéxt over telephone lines, which was the primary
method of communication for people who are deabteethe proliferation of the internet (email, IM),
pagers, and cell phones (SMS—text messaging arkiSidproducts). Recent scholarship shows that
people who are deaf, especially younger people;edygng much more heavily on IM and SMS for their
primary communication (Pilling and Barrett 2008 weo, Power, and Horstmanshof 2007; Akamatsu,
Mayer, and Farrelly 2006; Bowe 2002).
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for “you/your,” and “I8r” for “later.” Some SMS codes are also TTY codesuding
“??7?” for “question” or “questions” and “c” for “see” and “r” for “are.” To foer
complicate these conversations, some teenagers have created their owaremdes;
student used “buz” for “because,” and another used “tho” for “though.” Sometimes the
same code can represent homonyms, such as “2” for “to,” “two,” and “too,” meaeing t
researcher has to rely on context to determine which word the student intends. These
codes combined with frequent misspellings, missing punctuation, and ASL syntax can
make the IM responses unintelligible if the researcher is unprepared. S@sespre
more easily deciphered than others. Compare the following responses:
1) Question: “What should you buy or do to be fire safe?”
Response: “u kno the spray red thing i dont want cafl it”
2) Question: “What would you change on this site?”
Response: “ didn’t like it when the land get all fir€'s”
3) Question: “Will you tell your friends about this site?”
Response: “i want my friend safe for this safe fire house i teach to friamd wa

learn™?

"0 My interpretation of this response: “You know, tieel thing that sprays. | don’t know what to cafl i
The student is referring to a fire extinguisher.ala researcher could gain in this response istbavmord
a definition of a fire extinguisher so that teenageho are deaf would understand what it sprays. Fo
example, a red fire extinguisher sprays a foamfégreént chemicals to put out a fire.

" My interpretation of this response: “I don't likewhen the land is all on fire.” The student ifereing to
the section of the website that describes howdwognt wildfires; however, this response needslavislp
guestion to determine whether the student doekkaotome aspect of that section on the website or
whether the student does not like when wildfiresuncWhen | asked a follow-up question, | learreat t
the student thought that section of the site neadae pictures illustrating how to be safe with péines.
2 My interpretation of this response: “I want to gaay friend safe and his house safe from fire.” The
second part of the student’s response requiretoaviap question for clarification. | asked, “Do yavant
to teach your friends about how to stay safe?” Jibhident responded, “yes.” | then asked, “Do yonkhi
this website can teach your friends?” The studesponded, “mb if they interest.” | interpreted that
response to mean that he thought his friends wlealah from this website if they were interestedhia
topic of fire safety.
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These responses show that the researcher will need more time for IMemnwtebecause

many responses will need a follow-up question to clarify the meaning of the response

Conclusions from Phase 3

This last research phase involved designing and testing Deaf Fire Safe dlong w
determining whether instant messaging software was a feasible methestiing
websites with teenagers who are deaf. Overall, the students liked theaandsibund
it relevant to meeting their information needs. They rated the graphios sitéthighly,
and many students commented that their favorite aspect of the site was howplhiesgra
showed them what to do and how they made the site look like it was for teenagers. The
interviews showed the site’s design and labels are intuitive, but they alsterttx@o
major design flaws. Interviewing the students also led to several good $oigs)ést
improving the site by adding more interactive features and more graptmerge

Using IM software to conduct half of the interviews provided the first enapiric
data regarding how teenagers who are deaf use this communication method. Although
interviews via IM require almost double the amount of time for testing, the riah dat
elicited through IM is well worth the time. If the researcher is knowlabligeof text
message codes and prepared to decipher meaning wrapped in misspellings agd missi
punctuations, then IM can provide the unfiltered language of the target audience, a
language important to internalize when labeling links, defining concepts, uswgrkis
in headings, and adding search terms to the code to make the site easily retrievabl
through search engines. Yet the researcher must also realize that eveepiinasimg
some questions or attempting to clarify responses through follow-up questiomis] that

can leave a gap of misunderstanding between the researcher and the reddarater. |
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develop new data during usability testing; however, using this method will need more
testing in the future to determine more precisely its advantages and disgdsantieu
of sign language interpreters.

The next and final chapter offers recommendations for how to design websites for
teenagers and how to test websites with teenagers. The chapter also outlined foe ne

future research in designing and testing accessible websites.
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Chapter 6: Recommendations

“Despite all of the hurdles which have threatened to thwart their progress, deaf people have
found ways to go over, under, and around the barriers of attitude and access to distinguish
themselves in many fields of endeavor. Imagine how much more they could do if society did not
make it so hard for them” (Marschark, Lang, and Albertini 2002, 5).

Following the research of McGovern (2005), who argues that usability tests
unveil only a narrow slice of context necessary for designing and refiniedpsite; this
project has combined needs assessment, content analysis, and usabiligwatervi
provide a rich, robust analysis of current fire safety websites and te areaffective
fire safety website for teenagers who are deaf. The first researsh pded a
guestionnaire to define the information needs, fire safety knowledge, and internet
preferences of the target audience. The second phase further clarified Hadefy
knowledge and internet preferences of this audience by asking the students te evalua
the current fire safety websites with guided worksheets and through my own content
analysis of the same websites. After analyzing the results of thesghases, | then
designed a new website, which the third research phase tested throughandk-al
interviews. Along with testing the new site, the third phase tested whithem=h
effective tool for conducting usability tests.

Working through this project has allowed me to test hunches, confirm previous
research, refute some findings, and most importantly, to ensure the new [giiowiate
and relevant to these teenagers. As | evaluated the current sites aed cevitent for

the new fire safety site, | maintained a list of fire safety conceptyacabulary that
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might prove difficult for deaf audiences, especially teenage audiencasl@fire and

life safety educators effectively communicate with this audientayé included
recommended fire safety vocabulary for clarifying the difficult corscapt terms
commonly used by the fire service (see appendix H). To conclude this hegearc

broader sense, | offer recommendations for designing websites thatd¢argegdrs who

are deaf along with recommendations for testing websites with this aedrtbe end

of this chapter are suggestions for future research projects with my hopestharchers
explore these avenues to further expand access to the hearing world for those who are
deaf, but also to enrich the hearing world with the outlook and insight of those who are

deaf.

Designing Websites for Teenagers who are Deaf

Most importantly, deaf teenagers are visual learners, and the vastyradjtnem
are using English as their second language, which means that any sitegdhgeh
needs to emphasize illustrations over text. Every graphic should have a cleariconnect
to its surrounding text and preferably reinforce or illustrate the conceptsheesicr that
text. To get a general feel for the design of the sites teenagers liké,texamine the
sites they listed as their favorite sites (see appendix G) and ask ngmiraadience what
sites they consider their favorites. After testing Deaf Fire Safe aldagwg current fire
safety websites, | can recommend the following guidelines for websitaathet
teenagers who are deaf:

e Provide short, descriptive, and frequent headings.
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e Use graphics to reinforce the text, to explain concepts, to set the tone, to mirror
the audience, and to replace the text when possible. The balance of graphics to
text should weigh heavily on the graphics’ side.

e Emphasize the main point using as few words as possible. Lead with the main
point in every paragraph, and try to structure sentences with the main point
toward the front rather than lost in a trailing clause. In fact, omit alitalfluses
and revise that information into declarative sentences with concrete subpkcts a
verbs.

¢ Find ways to integrate color and lots of it. MySpace has significantly changed
what teenagers expect for layout and design on websites. When targeting this
audience, consider patterns and colors for background while maintaining a
readable layout with at least an 11-point font size.

e Include interactive elements as much as possible, but ensure that theseselement
download and start quickly. Integrate short videos or quizzes.

e Subtly changing the layout of pages is acceptable as long as the primary
navigation and some branding elements remain the same. Using secondary
navigation elements that unfold or expand once a primary category is activated
create interest when clicking through the pages. Changing the page layotut so tha
a graphic dominates the text area and then reverting to a more textual layout

works well to hold this audience’s attention.

Testing Websites with Teenagers who are Deaf
Perhaps because | interviewed the teenagers on campus, they thought of the

interview more as a school activity, another forced requirement within thes cl
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schedule. Many walked into the interview room with concerned looks on their faces.
They seemed relieved, though, when | explained how they could suspend the interview a
any time and when we began to chat via the interpreter and IM. TheseMinstifiutes

of the interview are important to gaining the teenager’s trust and resgpactyill not
automatically begin the interview with the positive or helpful attitudes tleat seore

common with adult interviewees. Learning from this experience, | can offéolkbeing
recommendations to other researchers who want to interview deaf teenagers via
interpreters, and especially via IM:

e Ensure plenty of time for each interview and know which questions to omit if
time runs short. With this project, students were able to complete four task
scenarios, answer approximately 15 questions, and complete a form with two
multi-part questions (frequency of action table and Likert rating of seypetias.

e Brainstorm potential follow-up questions to the main questions, synonyms for
keywords, and ways to rephrase the main questions before the interview. Review
this list several times before the interviews, so the information is second. nature

e Be prepared for responses full of misspellings and lacking all punctuation. Some
teenagers who are deaf may know how to write grammatically correehsent
but they omit punctuation and fail to type exact sentences because they view IM
as an informal communication method.

e Review text messaging codes and be prepared for teenage slang. Know these
codes and terms ahead of time, so you can interpret their responses appropriately.

e Although adults would either leave the interview or politely answer questions if

they are having a bad day, teenagers tend to express their attitudes openly,
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sometimes seeming hostile to the interviewer/researcher. Takenistilde and

know these teenagers will still provide helpful and important feedback.

Given its small samples sizes, my study is more appropriately viewe@is@p
a door to new avenues of research and to reassuring researchers that dpataena
population deserving more study. Yet my study offers not only data justifying LMi
as a new tool for conducting usability studies, but also confirming the findinggtieom
few studies that have explored what teenagers prefer when surfing thetinterenagers
should not be lumped together with children for website studies because they have
different information needs and expectations. Neither should teenagersumedxcl
merely because researchers have a slightly less complex procagsggeand gaining
consent from adults. Web designers will miss opportunities to educate and adoextise
significantly large population if they continue to design with their hypothetisains of
teens rather than empirically testing both design and content with this audiehtes B
same is true for all deaf audiences, not only teenagers, who turn to the web for
information and access to shopping, perhaps even more frequently than hearing
audiences, because the internet offers a space where everyone comsithmoagsh the
same medium of text and graphics. And deaf people deserve websitesubdostri
universal design, a design philosophy that strives to create the best spaceyfor ever

potential site visitor.

Future Research
With universal design as a goal, it is important to more accurately urnmtersie
deaf people use websites, what they need or want and what aspects they findiblacces

But current trends in collecting and reporting statistics related to thHecD@anunity are
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lacking, which means researchers may have difficulty proving the need ¢onaest
website design or content for this audience. Therefore, my study can lead to future
research in three areas: website accessibility for deaf audientast message software
as a research tool, and better methods for collecting and reporting statistied to the
Deaf community.

First, researchers need to explore several issues connected to astestbility
for people who are deaf, and as a subset, teenagers who are deaf. Although plain
language is recommended for communicating with this audience, we still |pokoain
data to support many of the attributes of such a style. Redish (2000) artidudatest
written in plain language allows people to “find what they need, understandhekat t
find, and use what they understand appropriately” (163). Plain language does not “dumb
down” the concepts. But researchers must remember that a text writtepesifec
grade-level, earning a certain score from readability formulas, isooatircted to be
readable for people who have that grade-level of education; these readabilgy are
not guarantees, so materials must be tested with the intended audience.

Researchers should also explore how people who are deaf use websites,
specifically what features appeal to them and how they navigate througtesebth
complex information or large numbers of topics. For example, working with Cooke’s
study using eye-tracking software to determine how people respond to ravigatus
(2008), researchers could test different types of menus and placement of thase me
with deaf people to see if their visual expectations are similar. Usingdsitane’s study
of how teenagers use and respond to websites motivating their civic engagement (2007)

researchers could test how deaf teenagers respond to these same webdltey. rAore
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or less motivated by interactive options on these sites? Do they search foatrdoram
these sites with the same methods of hearing teenagers? Much of the esgaratr
focusing on information retrieval and searching methods could be easily aedrtent
include deaf audiences.

Yet researchers may not have ties to the Deaf community, or they may lielieve
will be too costly to recruit deaf participants because of the additional costs of
interpreters and the costs of finding deaf participants. Hopefully, my shalys that
instant messaging software may be an inexpensive way to include more deafipeopl
usability studies. But this method needs more testing with both teenage and adult
populations. Linguistic methodologies may be helpful in this area to analyzetahef da
interviews via interpreters versus those via IM and to determine whethercdm@ages
or prevents a richer discussion of the elements being tested. Other avemsesuair
include testing whether adults and teenagers without hearing impairmefetstpruse
IM to communicate during usability studies. What types of information does IM eaptur
that may not be captured in the verbal exchanges of the interview? Does IMvebgni
disrupt how people process the item being tested as they move from manipulatésg the
item to typing their answer in IM? Answering these questions could open a neferway
researchers to capture reliable data.

In general, we need better statistics tracking deaf people in these stiaistics
showing the number of people who are deaf and those who use ASL, statistics measuring
the reading comprehension of deaf adults and teenagers, and statisticsoaatses of
deaths and injuries. We have recognized the Deaf community as a population with unique

characteristics, but we have little accurate data about this populatiorficaigchow
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many people in the United States are deaf or hard of hearing? Various surveys—
including the National Health Interview, the National Health and Nutritiomixation
Survey, the Survey of Income and Program Participation, the American Compmunit
Survey, and the Current Population Survey—attempt to collect data on the numbers of
people who are deaf and those who are hard of hearing, but these vary in how they define
deafness and whether it is an audiological condition or a social label or both (Mitche
2005). How many of those people use ASL versus other methods of communication,
information called for by Mitchell et al. in 2006? How many attend residestti@ols

versus those who are mainstreamed in private and public schools? The last ahalysis
how deaf students performed on a standard achievement test was by Traxler in 2000, a
source often cited when reporting that average deaf teen graduateshughvath a
fourth-grade reading level. But has this trend changed? Finally, givenotblerps in

defining deafness on the surveys attempting to quantify how many people hang hear
losses in the U.S., we have additional problems regarding the injury and mortality
statistics, as explained in the beginning of my study when | outlined the vagparsmg
mechanisms of the fire service. Without accurate representations of the nofieab
people who are injured or killed by different means, it is difficult to justiiycational

outreach and funding for special programs in these areas.

Conclusion

| began this study with a rich background in web design and informal usability
testing. When | accepted the job working on the grant projects implementec by Fir
Protection Publications and ABLE Tech, | had no idea my design background would later

position me as someone capable of creating a customized fire safety Vialbiaf
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teenagers. Before this study began, my experience working with people who axasleaf
limited and involved mainly one-on-one exchanges. Immersing myself in Déafecul
and working on site at the Oklahoma School for the Deaf was intimidating at first, an
emotion that deaf people must feel often as they step into environments that cater to
hearing individuals. My fears subsided as | learned better ways to comralancaas
the teachers and students began to recognize me and call me the fire lady.

This research process has confirmed my initial beliefs that we can laam m
from one another if we can only overcome the initial fears and failurestat te
divide us. It is the very nature of this bridge-building that enables desigrkers a
audiences to collaborate and eventually produce the most effective desiggnatussi
facilitates understanding and that encourages further collaboration. Tupleriapplies
to improving assistive technology devices that enable each of us to accesatioforto
contribute our ideas, and to live independently and safely. For example, while |
conducted this research, Silent Call changed the design of its smoke alamkinglihe
size of the test button to 1.5mm in diameter and putting it at the bottom of a 2cm narrow
shaft. The shaft is so narrow that the average screwdriver is too thick to fitt Tieetes
alarm, people have to unfold a paperclip and stick it into the shaft to press the test button.
Does this design seem intuitive, and is it likely to encourage deaf people toitest the
alarms regularly? No, but it illustrates why the intended users must adh@agsolved in
the design process. As researchers, we must not ignore poor design or allowiassumpt
about design to prevail; instead, we must continue to search for new avenues that will

enable us to facilitate universal design.
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Oklahoma State University Institutional Review Board

Date: Friday, April 13, 2007
IRB Application No  AS0722
Proposal Title: Creating Accessible Websites: Developing a Fire Safety Website for

Teenagers Who Are Deaf or Hard of Hearing

Reviewed and Expedited (Spec Pop)
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 4/12/2008

Principal

Investigator(s

Lacy Landrum Linda Jaco Nancy Trench
Seretean Wellness Center 103 S. Wellness Center 216 Fire Prot. Pub. Bldg.
Stillwater, OK 74078 Stillwater, OK 74078 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

% The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are
unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Sincerely,

£ 2,

Sue C. Jacobsy/
Institutional Re
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Oklahoma State University Institutional Review Board

Date: Monday, March 17, 2008 Protocol Expires: 3/16/2009
IRB Application No:  AS0722
Proposal Title: Creating Accessible Websites: Developing a Fire Safety Website for Teenagers

Who Are Deaf or Hard of Hearing

Reviewed and

Modification/Continuation
Processed as:

Status Recommended by Reviewer(s) Approved

Principal

Investigator(s) :

Lacy Landrum Thomas Warren
215 E. Thomas St., Apt. B 205 Morrill
Hammond, LA 70401 Stillwater, OK 74078

Approvals are valid for one calendar year, after which time a request for continuation must be
submitted. Any modifications to the research project approved by the IRB must be submitted for
approval with the advisor's signature. The IRB office MUST be notified in writing when a project is
complete. Approved projects are subject to monitoring by the IRB.

= The final versions of any printed recruitment, consent and assent documents bearing the IRB
approval stamp are attached to this letter. These are the versions that must be used during
the study.

Signature
@
- Monday, March 17, 2008

Shelia Kennison, Chair, Institutional Review Board Date
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PARENT/GUARDIAN CONSENT FORM

PROJECT Building a Fire Safety Website for Teenagers who are Deaf or Hard of Hearing
INVESTIGATORS Lacy Landrum, MA Thomas Warren, PhD Okla. State Univ.
Main Researcher Adviser IRB

PhD Student Professor of Technical Writing

PURPOSE

This study will look at how teenagers who are deaf or hard of hearing use websites and if they
understand the content presented. I would like to work with teenagers (grades 7-12) to learn their
questions about fire safety, their words for finding that information on the internet, and how they
click through fire safety websites. By the end, we will create a special fire safety website for teenagers
who are deaf or hard of hearing.

PROCEDURES

If you agree, and if your teenager agrees, the teenagers will do 3 things:

1. Complete a Survey
The survey asks questions about how your teenager uses the Internet and his/her favorite
websites. The survey also asks questions about fire safety and what words they would use to
find fire safety websites. The survey also asks questions about whether your teenager uses
hearing aids or a cochlear implant, and about the parent’s hearing status and use of signing in
the home. This activity will last approximately 15 minutes.

2. Look at Fire Safety Websites
The teenagers with work in groups of 2-3 to look at 3-4 fire safety websites. They will have
questions to answer about the websites. The questions will ask their opinion about the
websites to see if they can understand the information, if they can follow how to click around
the website, and if they like the pictures and activities presented. All of this information will
help us build a new website about fire safety. This activity will last approximately 40 minutes.

3. BeInterviewed to Test the New Website
After the new website is created, 20 teenagers will be given some tasks within a 45-minute
interview. During the interview, we will ask your teenager to look at the new fire safety
website and evaluate the words and pictures presented. The tasks range from finding specific
information within the website to summarizing the information found. After the interview,
each teenager will complete a short quiz to see what he/she learned about fire safety. The
interview and quiz will last approximately 50 minutes.

RISKS

The computer will be set up so that the teenager can only see the fire safety websites. But, the
teenager may see pictures of fire or read words about fire burns or death. The purpose of each website
is to help children and teenagers understand how to be fire safe. The school counselor will help if
your teenager feels afraid or worried.

BENEFITS
Your teenager will know how to stay fire safe and what to do if there is a fire.
Over —»
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CONFIDENTIALITY

All audio- and video-recordings will be viewed and stored digitally on a computer. No one can use
this computer except the main researcher, Lacy Landrum. The computer is password protected; the
folder holding the files requires a second password; and the computer will not be connected to the
Internet while Lacy works with the recordings. A fake name will be used for your teenager so that no
one knows what he/she said in the interview or on the survey.

The recordings will be deleted entirely by August 2008. If you agree to the photo/video release, some
of the video or stills (photographs) from the video-recordings will be used in Lacy’s dissertation
research and may be used in professional presentations, journal or book publications. But the fake
names will be used to keep your teenager’s identity secret. The OSU IRB has the authority to inspect
consent records and data files to assure compliance with approved procedures.

The researchers will keep your teenager’s responses and records confidential except under specific
conditions required by law. For example, current Oklahoma law requires that any ongoing child
abuse (including sexual abuse, physical abuse, and neglect) of a minor must be reported to state
officials. Also, if your teenager reports that he/she intends to harm him/herself or others, we will
report that information to the school counselor. Finally, if a court subpoenas any materials from our
study, we will give the court the materials that the subpoena describes.

COMPENSATION

No compensation will be given to the teenagers for this study.

CONTACTS

If you or your teenager has any questions about the research and/or participant rights during the
research process, please contact the principal researcher, Lacy Landrum; 215 E Thomas St, Apt B;
Hammond, LA 70401; 985.687.9232; lacylandrum@okstate.edu. For information on subjects’ rights,
contact Dr. Sue Jacobs, IRB Chair; 219 Cordell North; Stillwater, OK 74078; 405.744.1676; or
irb@okstate.edu.

VIDEO/PHOTO RELEASE

We would like to video-record the interviews to make sure we remember the teenager’s sign
language and facial expressions correctly. We would also like to use some videos of the teenagers on
the new fire safety website. You may allow your teenager to participate in some of the 3 options or in
none of the options. Mark the box next to the option(s) that you agree to. If you do not agree to the
option, leave the box empty.

O My Teenager Can Be Audio- and Video-recorded during the Interview
We would like to audio- and video-recorded the interview to capture any sign, facial
expressions, or pointing that your teenager may do during the interview when looking at the
websites. These videos would be used only to make sure we know exactly what your teenager
communicated during the interview. The videos will be erased by August 2008.

O My Teenager Can Be Video-recorded when Signing the Fire Safety Messages
We would like to use 4-5 teenagers to sign the main fire safety messages. Then we would like
to put these videos on the new fire safety website. All videos we do not use will be erased by
August 2008.
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O My Teenager Can Have “Stills” or Photographs Taken of Him/Her
We would like to take “stills” or photographs of your teenager while he/she looks at the new
website. These photographs may be used on the new fire safety website, as part of
professional presentations, and/or as part of professional articles or books. All photographs
we do not use will be erased by August 2008.

If you agree that your teenager can be photographed or video-recorded during the activities, then you
are also agreeing to give up any right to inspect or approve the completed stills or website, which
may include photographs or ASL videos of your teenager, and which may be used now or in the
future, whether that use is known to you or unknown. You also agree to give up any right to money
or other compensation related to the use of the photograph.

Finally, you are agreeing to release, defend, and hold harmless Oklahoma State University and its
agents or employees, including any firm publishing and/or distributing the finished product or
products in whole or in part, whether on paper or via electronic media, from and against any claims,
damages or liability arising from or related to the use of photographs, including but not limited to
any misuse, distortion, blurring, alteration, optical illusion or use in composite form, with
intentionally or otherwise, that may occur or be produced in taking, processing, reduction, or
production of the finished product, its publication or distribution.

PARTICIPANT RIGHTS

All participation in this study is voluntary. You or your teenager may stop participating or refuse to
answer a question at any point during the interview or survey. This action will not result in any
penalty to you or your teenager.

SIGNATURES

I have read and fully understand this consent form. I understand what my teenager might be asked to
evaluate and agree that he/she may examine the fire safety websites. As parent/guardian, I authorize

[name] to participate in the described research.

Parent/Guardian Name [printed] Area Code + Phone Number

Signature of Parent/Guardian Date

I certify that I have personally explained this document before requesting that the participant’s
parent/guardian sign it. OKia. State Univ.

Signature of Researcher Date Wm@
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STUDENT ASSENT FORM

PROJECT TITLE Building a Fire Safety Website for Teenagers who are Deaf or Hard of He
INVESTIGATORS Lacy Landrum, MA Thomas Warren, PhD
Principal Researcher Chair of Dissertation Committee/Advisor
PhD Student Professor of Technical Writing

We are doing a study to learn how to create websites that talk about fire safety. We are asking you to
help because we want to know what you think about the websites already out there. We also want to
see if these websites answer your questions about fire safety and if they make the information easy to
understand and follow.

If you agree to be in our study, we are going to ask you to do 3 things.

1. Complete a survey with some questions about fire safety and about websites. We want to
know what you want to see and use on these websites. There are also some questions about if
you use hearing aids or a cochlear implant, if your parent(s) are hearing, and if your family
signs at home.

2. Look at 3-4 fire safety websites. This will be done with 1-2 other students from your school in
the computer room. We will ask you questions about fire safety websites and ask you to find
different things on those websites. We will also want you to tell us your opinion of the
websites and what you think works well, what might be confusing, or what might be weird or
stupid. This will let us know what to put in our new fire safety website.

3. Test the new fire safety website. This will be done by yourself with one person asking you
questions about the new website. We will also ask you to find different things on the website.
We will want your opinion of it. After the interview, we will ask you to take a short quiz to see
what you learned about fire safety. But remember, the quiz is not graded.

During the interview, we may be audio- and video-recording, if you and your parent say that
is okay. The camera will focus on your face and hands. That way we can see how you reacted
when working with the new website. But we will not share the recording with anyone unless
you and your parent say it is okay to share it on the new website, at professional conferences,
or in professional books or articles. All recordings will be erased by August 2008.

You can ask questions about this study at any time. If you decide at any time not to finish, you can
ask us to stop. The questions we will ask are only about what you think. There is no right or wrong
answer because this is not a test. Your teacher is not grading you. When we are finished with this
study, we will write a report about what we learned. This report will not include your name or that
you were in the study.

If you sign this paper, it means that you have read this and that you want to be in the study. If you do

not want to be in the study, do not sign this paper. Being in the study is up to you, and no one will be
upset if you do not sign this paper or if you change your mind later.

Your signature Date

Phone or email address (mark if cell or TTY)
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B. Questionnaire

The questionnaire has been scanned to preserve the formatting used. The scan is 85
percent of the size distributed to students.
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Name:

Questions on Fire Safety & Websites

Thank you for answering the questions. Your answers will stay secret, even from your parents and teachers. Your
answers will be used to build a new fire safety website for teenagers who are deaf or hard of hearing. If you do not want
to answer a question, pick “No answer” or leave it blank.

Your Opinions and Questions

1. If you had a question about fire safety, what would you do? Circle 1 answer.
a. Aska friend
Go to internet
Go to a library

Ask a teacher

Ask a firefighter

b
c
d. Ask a parent
e
f
g. No answer

2. List 3 things you know about fire or how to stay safe from fire.

1.

3. What questions do you have about fire safety or firefighting, or what do you want to know more about?

Your Use and Opinions of Websites

4. How often do you use the internet to email or look 5. How often do you Instant Message (IM)?
at websites? Circle 1 answer. Circle 1 answer.
a. Many times a day 1. Many times a day

1 time a day 1 time a day

1 time every 3-5 days 1 time every 3-5 days
1 time a week

1 time every 2-3 weeks 1 time every 2-3 weeks

@ ok W

b
c
d. 1time a week
e
f

No answer No answer
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6. List 3 of your favorite websites and why they are
your favorites (youtube.com—easy to find things).

1

7. Your teacher assigned a paper about fire safety. You
want to use information from the internet. How will
you search for a good website? Circle 1 answer.

9. If you were going to make a website for teenagers
about fire safety, what would you put on it?
Circle all that you want.

a.

b
c
d
e.
f
g
h

Games

Facts about fires, firefighting, fire safety
Photographs of fires, firefighting, fire safety
Video with captions showing fire safety
ASL videos

Stories from people who have been in fires
Screensavers

Quizzes about fire safety

Posters about fire safety

a. MSN
b. Google J. Other:
.. AOL k. No answer
d. Ask(Ask Jeeves) 10. When websites are for you, how should they name
e. Yahoo you? Circle 1 answer.
f. Other: a. Kid
g. No answer b. Youth
¢. Child
8. What words will you type in the search box to find a
good website about fire safety? Write the first 3 d. Adolescent
words or sets of words you think of. e. Teenager
f.  Young person
. g. No answer
2.
3.
Information about You—mark 1 in each list
Grade Gender Race Are you...
0O 7th 0 Female O American Indian OO0 Deaf
o 8" O Male (Native American) O Hard of Hearing
O gt OO Asian
th [0 Black (African
O 10 . American)
tl
L&k h O Hispanic
tl
0 12 [0 White (Caucasian)
Is 1 of your Does your Do you wear a Do you have a
parents deaf? family sign? hearing aid? cochlear implant?
O Yes O Yes O Yes O Yes
O No O No O No O No
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C. Guided Worksheets

The layout of these worksheets has been modified to fit within the printing gugdgine
this dissertation.

Sparky the Fire Dog

National Fire Protection Association

Staying Alive

New York State, Department of State: Fire Safety

The Fire Avenger

Get Fire Wise

USFA Kids

University of Oklahoma Police Department: Fire Safety

lllinois Firesafe Kids
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Go to http://www.sparky.org/ Sparky the Fire Dog (NFPA)

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

Click “Fun with Firetrucks”. Then click “Fire Truck Exploration”. In your own
words, what is the apparatus cab?

Go back to the main home page [www.sparky.org]. Click “Sparky’s Arcade
Games”. On the left, click “Sparky’s Arcade Games” again. Play the Fire Drill
Challenge. What do you think of this game? Did you find it easy or hard? Why?

Go to http://www.sparky.org/safety_tips.html Read through the paragraphs
marked 1-4. Is any of this information new to you? Which numbers?

Rate the Sparky the Dog website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.nfpa.org National Fire Protection Association

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

» In the Search box, type “seasonal safety” and click “Go”. Click the first link on
the search results. It should take you to a page called “Seasonal safety”. Click
“Winter/holiday safety”. Read the facts and figures quickly. Which of these is the
most interesting or surprising to you? Why?

» Use the back button to go back to Seasonal safety. Look at the 6 topics listed.
Write down which ones of these are good for teenagers to know. Why do
teenagers need to know this?

. Click “Fireworks”. Scroll down the page quickly. What do you like or not like
about this page? List any words that you think are confusing.

» Rate the National Fire Protection Association website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.stayingalive.ca/kids_zone.html Staying Alive

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

On the 3rd row, click “Mrs. Aboutfire”. Read this page fast. What does fire need
to keep burning? What happens if you take out 1 of the things?

Click “Games & Activities”. Do any of the games look fun to you? Would you
like to do any of them? Why or why not?

Click “Flip the Fire Monkey”. Look at tip #4. Use your own words to write what
it means.

Rate the Staying Alive website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.dos.state.ny.us/kidsroom/firesafe/firesafe.html Fire Safety

What is your first opinion of this website? What is good about it? What is bad

about it?

First Opinion:
Good Bad
1. 1.
2. 2.

On the left, click “Fire Lessons”. Then click “Escape Rules in a Fire”. Do not print

out the pictures. Just read them. How do you test the door?

Use the back button to click back to the homepage with Hershey’s picture. On
the left, click “Arson Dogs”. Read this page fast. In your own words, what do

arson dogs do?

Click “Fire Lessons”. Then click “Operation EDITH”. Read all 6 steps. Does your
tamily have an EDITH plan? Where is your meeting place?

Rate the Fire Safety website on a scale of 1-7:

Disagree Agree

Easy to find things

1 2 3 4 5 6 7

Words are easy to understand

1 2 3 4 5 6 7

Good number of pictures/graphics

Good balance of pictures and words

Good colors/color scheme

Overall, I like this website
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Go to http://167.193.82.12/ The Fire Avenger

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

Click “Tips”. Then click “Learn how to be prepared in case a fire starts at night”.
What is a smoke detector?

Use the back button to click back to Tips. Then click “If your clothes catch on fire
STOP, DROP, and ROLL!” What do you think about the pictures?

Click back to the main home page with “Hi Kids!” at the top. Then click “Fun for
Kids”. Click “Coloring Pages”. Do you think this website is good for teenagers?
Why or why not?

Rate The Fire Avenger website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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1. Goto http://www firekills.gov.uk/seniors/index.htm Get Fire Wise

2. Whatis your first opinion of this website? What is good about it? What is bad

about it?

First Opinion:
Good Bad
1. 1.
2 2.

3. Under Cool + Safe (bottom, left), click “How fires start”. Read this page. Then
take the quiz. Do you like the quiz? Why or why not?

4. On the left, click “Get out, stay out, call out”. Read this page fast. At the end of
this page, click the picture “Joe Calls 999”. [999 is what they call in England. In
US, we call 911] What do you think about this story? Is it easy to understand?
Why or why not?

9. On the top right, click “Fun Zone”. Play the first game, “Danger Spots”. What is
your opinion of this game? Did you find it easy or hard? Why?

6. Rate the Get Fire Wise website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.usfa.dhs.gov/kids/flash.shtm USFA Kids

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

Under Learn About, click “Smoke Alarms”. How do you clean smoke alarms?
Take the quiz. What score did you get?

Under Fun & Games, click “Hazard House”. Read the tips as you click on the
hazards. What should you do with candles?

Under Learn About, click “Escaping from Fire”. Read the text until you learn
about escape plans. In your own words, what is an escape plan?

Rate the USFA Kids website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.ou.edu/oupd/kidsafe/fire.htm Do you know what to do?

Click the “Next” arrow and read the list of things “In case of fire”. Why should
you stay low in a fire?

Click the “Next” arrow and read how you can practice fire safety. Do you think
these are good things for a teenager to know? Why or why not? Is anything new
to you—you did not know it before?

Click the “Next” arrow and read what to do if clothes catch on fire. What do you
think about the pictures on this website? Are they cool, weird, or silly? Why? Do
they help you understand the words? Why or why not?

Opinion:

Click “Stop”. Then click “Menu”. Click “Home on Fire” (middle of table) and
read what if you wake up and your house is on fire. What should you do to help
others in the house?

Rate the Do you know what to do? website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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Go to http://www.state.il.us/kids/fire/ Illinois Firesafe Kids

What is your first opinion of this website? What is good about it? What is bad
about it?

First Opinion:
Good Bad
1. 1.
2 2.

«» Click “House of Hazards”. In the room with the TV, click the plug with the cords
going in. What is an “overloaded outlet”? Use your own words to write what it
means.

. At the bottom of the page, click “Firefighter”. Click on pieces of the firefighter
picture to learn about the equipment. Would you like to know more? Why or
why not?

» Do you think this website is good for teenagers? Why or why not?

Rate the Children’s Fire Safety Tips website on a scale of 1-7:

Disagree Agree
Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7

Good number of pictures/graphics 1 2 3 4 5 6 7

Good balance of pictures and words 1 2 3 4 5 6 7

Good colors/color scheme 1 2 3 4 5 6 7

Overall, I like this website 1 2 3 4 5 6 7
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D. Interview Script and Questions

The following script and interview questions were used with each student; however,
some questions were rephrased when the student did not understand the question. Follow-
up questions were also used that are not included in this script. After the interview
guestions, students were asked to complete the post-test form with two additional
guestions.

Script

Usability Tasks

Post-test
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Script

Hi. Thanks for coming. Today we are going to look at a new website. I want you to find
some things on the website and to tell me what you think about the website. Tell me
the truth. What you tell me is secret. But it will help make the website good. If you do
not want to answer a question or want to stop, just tell me. I am going to record your
face and hands, so we can make sure we have your ideas right. But no one sees this
video except me. Any questions?

Usability Tasks
1. Show smoke alarm options.

A= O

Ask: What smoke alarm is good for people who are deaf? Why?

alarm alarm/strobe alarm/strobe/shaker

2. Show escape map.
Ask: What is this? Why do you need it? Or what does it do?

[door
dmmg bath o e
kltchen ‘ room

]

bedroom g,

office
front

door

=" living room f \ —

x meeting place

3. Click on some links. What are your first ideas of website: good/bad?

4, You have to write a paper about fire. You want know: How many fires
happen? What starts fires? Where will you look on this website?

5. You're graduating from school. Your friend said you could be a fire
investigator. What do they do?
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6. You're moving to your own place. What should you do to be fire safe?

7. Would __ make you want to be more fire safe? Yes or No?
Ways to not start fires

Stories about fires and people who got out of fire
How to put out fires

How to get out of fires

Number of fires each year

Number of people hurt by fire

< < < < < < <
=Z2 2 2 2 2 2 2

Photos of people who got out of fire
Y N Photos of burned homes
Is there anything else that would make you want to be more fire safe?

Which one convinces you the most to be fire safe?

8. You're going to see a movie with your friends. What should you look
for when you go in the movie place?

9. Show menu with icons and menu without icons.
: hic one d you like best? Why?

SMOKE ALARMS
ESCAPE MAP

IN A FIRE

[f2) AFTER A FiRE AFTER A FIRE
SAFE HOME
SAFE OUTSIDE

JOBS

COOL LINKS COOL LINKS

10.  What do you wish was on this website?
11.  What do you like on this website?

12. What do you NOT like on this website?
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13.  Would you tell your friends about this website? Why or why not?

14.  Show smoke alarm options. (same pictures as #1)
Ask: What smoke alarm is good for people who are deaf? Why?

alarm alarm/strobe alarm/strobe/shaker
15.  Show escape map with no arrows.

Ask: How many ways out should you draw on this map? What is the
fastest way out? What if fire blocked ___? Where would you go then?

ldoor l
kitchen dlnmg bath
l room bedroom
living room

bedroom
office ]
—_—

door

x|

meeting place

16.  Is there anything else you'd like to tell me about this website?

Thank you for helping me today. I have two more questions on this paper that I
need you to mark. Please ask if you have questions. [give student post-test]
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Interview Post-test

How often do you or your family: (Mark 1 in each row)

1 time each | 1 time each | 1-2 times
WEEK MONTH | each YEAR | NEVER

Light candles

Shoot fireworks

Cook with

stove/oven

Cook with

microwave

Go camping

Smoke cigarettes

Rate Deaf Fire Safe on a scale of 1-7:
Disagree Agree

Easy to find things 1 2 3 4 5 6 7
Words are easy to understand 1 2 3 4 5 6 7
Pictures are easy to understand 1 2 3 4 5 6 7
Good number of pictures/graphics 1 2 3 4 5 6 7
Good balance of pictures and words 1 2 3 4 5 6 7
Good colors/color scheme 1 2 3 4 5 6 7
Overall, I like this website 1 2 3 4 5 6 7
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E. Questionnaire Codebook and Sheet

Codebook with definitions of each category for three open-ended questions (2, 3, 8).

Sheet showing coding agreement and frequency of each category for both coders
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CODER ID: WRITE YOUR ASSIGNED CODING NUMBER

QUESTION 2: THREE THINGS YOU KNOW ABOUT FIREHOW TO STAY SAFE FROM FIRE

A. Behavior or actions taken in a fire situation such as escape methods,
contacting 911, going outside, warning others, or stop, drop, and roll.

B. Tools or equipment that alerts someone to fire or that suppressesédjrsuch as
a smoke alarm, an extinguisher, a fire blanket, and fire sprinklers.

C. Behavior or actions that prevent firg such as never leaving candles burning,
not playing with fire or fuel sources, checking if items smell weird, and not
putting paper towels by the stove.

D. Characteristics of fire, such as how it spreads or how it is dangerous

E. Confusing or indecipherable responsesuch as “I will teeth out,” “School out,
“Fire,” and “1 dog in the house. The house is fire.”

F. No response/blank

QUESTION 3: QUESTIONS ABOUT FIRE SAFETY OR TOPICS OF INTEREST

A. Behavior or actions taken in a fire situation such as escape methods,
contacting 911, going outside, warning others, or stop, drop, and roll.

B. Behavior and equipment unique to how a deaf person would be alerted toeh
presence of fire or would communicate in a fire situationsuch as how deaf
people can use or buy special alarms and how they can contact firefighters.

C. Behavior and equipment appropriate for everyone—not customized for deaf
people—that alerts people to the presence of fire or helps them sumss fire
such as strategies for preventing fire when cooking and how extinguishers,
alarms, and sprinklers work.

D. Characteristics of fire, such as how it spreads or how it is dangerous.

E. Aspects of a career in fire servicesuch as whether people who are deaf can be
firefighters, how detectives determine what started a fire, and howelsefvice
handles false alarms.

n

Confusing or indecipherable responses

G. No response/blankincluding responses declaring no questions or desire for new
information
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QUESTION 8: SEARCH WORDS

A.

B.

G

Variations of the word8re safety/safe such as “learn fire safety,” “fire safety
tips”

Words related tpreventing fire or how to react if a fire, such as “how to stop
fire from starting,” “how you stay away from fire,” “how to put out fire”

. Words related temergency responders or fire service equipmensuch as “call

firefighter,” “firefighter safety”

. Words focused ofire itself with no mention of preventing or staying safe

from fire, such as “wildfire,” “what about fire”

Variations of the wordsafety/safe with no mention of fire such as “safe house”
and “building safety”

Wrong words/intent or confusing combination of search termssuch as
“games,” “toys,” “website”

No response/blank
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QUESTION 2 CODED RESPONSES
(Krippendorff's alpha = .760722)

cee

Coders Frequency of Categories

Student Responses Co-1 Co-2 Cata Catb Catc Catd Cate Catf
run out house a a 2 0 0 0 0
call 911 a a 2
jump out windows a a 2
Stay far away from the fire a a 2
If it not a big fire just grab emeracy spray

to keep the fire keep going b b 2
The alarm tell you to know there a fire b b 2
get away a a 2
call firefighter a a 2
out the window a a 2
jump in toilent a e 1 1
smell and feel weird make check sure c c 2
Stay low when ther fire a a 2
Cover your mouth Don't breath in smoke a a 2
Get out of house quickly a a 2
drop out & Roll on floor a a 2
Use Baking Soda b b 2
Call #911 a a 2
Stay a way a a 2
if house is on fire dont go back in the

house a a 2
Call 911 a a 2
Pour out the water on fire if | saw a b 1 1
| use bake soda if fire is on pan or

whatever b b 2
Call firefighter men if it fire in whole house a a 2

water spray b b 2




€ee

Coders

Frequency of Categories

Student Responses Co-1 Co-2 Cata Catb Catc Catd Cate Catf
AX b b 2
Warn a a 2
Total 42 7 2 0 1 0
QUESTION 3 CODED RESPONSES
(Krippendorff's alpha = 1.0)
Coders Frequency of Categories
Student Responses Co-1 Co-2 Cata Catb Catc Catd Cate Catf Catg
House e e 2
| want to know like how can | put out the fire a a 2
or what if you stuck you can't use the phone
or anything it to dangors. a a 2
Nope | know about safety, that what my
father teach me about safety away fire. f f 2
i want to learn more about how can prevent
from not making fires b b 2
If Deaf not have phone whatever. How they
contract them? b b 2
To be a firefighting do you have to be full
hearing d d 2
| want know bout how deaf know if fire on
but the fire alarm is on and deaf cant
hear but how they need know is alaert
you know keep them safe not get hurt b b 2
How do fire alarms work? b b 2
Carfire b b 2
Car police e e 2
Total 4 10 0 2 4 2 0




QUESTION 8 CODED RESPONSES
(Krippendorff's alpha = .884409)

Coders Frequency of Categories
Student Responses Co-1 Co-2 Cata Cath Catc Catd Cate Catf Catg

fire safety

QD
o}

fire sigenal

fire turker

fire deparment

police deparment

R ININN

emeracy

No Answer

fire safety

learn fire safety

Smokey the bear

fire safety

How protect from fire

vee

what if | stuck in house, what should | do

fire safty

what about fire

How to be safety around fire

fire safety

what use for fire safety

How to learn fire safty

R ININININ

safety

Box

= |—= D D QY| T Q|T|/D2DQ|O OO0 |0O|T
= |= | DO TIT(D QT |DQ|—-0 0 0T
N

N

website

Sum= 17 8 7 4 1 5 2




F. Website Codebook and Sheet

Codebook with instructions for how to locate elements and count them

Sheet showing coding agreement of lllinois Firesafe Kids
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CODER ID: WRITE YOUR ASSIGNED CODING NUMBER

ADDRESS HOW DOES THE SITE ADDRESS ITS AUDIENCE

Look for instances of the following words. If you see at least one instapee,lfynext
to the word. If you don’t see that word at all on the website, leave it blank. lestahc
adult positions, such as teacher or parent, should be counted as “adult.”

GRAPHICS: COUNT AND CLASSIFY THE GRAPHIC ELEMENTS

Count only the graphics if they change. For example, if you see a full graphibeand t
the next page has a close-up portion of the first graphic, then it counts as a sapbra gr
because it's the close-up version or a different angle. If you continue to szartbe
border or logo on every page, count it only once.

Cartoons: Drawing, sketch, comic strip, clip-art (not used as logo or graphic f
bulleted lists)

Photos: Image recorded by a camera and not drawn on or decorated with line art
Icon/Logo: Images used to represent a category or institution

Bullet type/Border/Horizontal Line: Graphic used to structure infolwnan a

bulleted list or to separate sections of a webpage

Button/Arrow: Graphic used to facilitate navigation or submitting a form/quiz
Activity Pages: Coloring pages, mazes, seek-n-finds, crossword puzzles

NAVIGATION : COUNT AND TEST THE NAVIGATION ELEMENTS

Count only the links if they change. For example, count navigation menus or a set of
links at the bottom of a page only the first time they appear. You can continue to test
those links to see if they function, but do not count them after the navigation is structured
into a menu or collection of links. If a button/arrow link is the only method for advancing
through the material, count it each time you need to click it to move forward.

Explicit (text): In-text or stand alone links that use the text as the linkdtotsp
Explicit (button): Links that use a button as the link hotspot. These graphical links
may also use text to label the button. The button should be counted under
graphics, but because it functions as a button, it should be counted as a link also.
Implicit (graphic): Links that use a graphic as the link hotspot, including devera
hotspots within an image map. Count each hotspot as a separate implicit link.
Broken: Links that are broken and do not advance to the next page or advance to a
“page not found.”

Page Numbers: Count the number of separate pages. Individual Flash screens
should be counted as individual pages even though the website address may
remain the same for all the associated screens.

Navigation Categories: Count the number of categories that organize the internal
pages of the site. Typically, these categories are within a navigation menu or
collection of links (usually at the bottom of a page).
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AUDIO/VISUAL ELEMENTS: HOW DOES THE SITE USRA/V ELEMENTS?

Look for instances of audio and/or video files. If you see at least one instantiee li
type of A/V. Play the A/V element. Does the element use captions? AnswéloYes

VOCABULARY & JARGON: WHAT WORDSPHRASES MIGHT BE DIFFICULT TO UNDERSTANB

List any words or phrases that you think deaf students might have difficulty
understanding. You don’t need to provide a reason why. Look for fire safety jargon that
you think is too abstract or needs a definition. You can also include bulky clauses or
concepts that you think are just plain weird.
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8¢

CODING SHEET OF RESPONSES FROMBOTH CODERS (ILLINOIS FIRESAFE KIDS)

(Average Krippendorff's alpha for three variables = .9272)

Mode of Address (alpha =1.0)

Direct/Indirect

Young

Child Teenager Kid Youth Person
Coder 1 1 1
Coder 2 1 1

mostly direct
uses direct "you"

Graphic Elements (alpha =.870157)

Bullet, Border,

Total Cartoon Photo Icon, Logo Horizontal Line  Button, Arrow  Activity Pages
Coder 1 53 11 35 4 1 0
Coder 2 53 7 35 7 1 0
Navigation Elements (alpha =.911443)

Explicit Explicit Implicit Navigation

Working Links (text) (button) (graphic) Broken Links Page # Categories
Coder 1 90 18 27 45 48 6
Coder 2 90 19 28 43 48 6

Audio/Visual Elements

Present Captions
Coder 1 none n/a
Coder 2 none n/a

(not included in calculating alpha)




G. Students’ Favorite Websites

Collected responses to Question 6 from questionnaire: List 3 of your favoriteesebsit
and why they are your favorites.

Favorite Websites Listed by Name

General Types of Sites/Topics, No Specific Website Listed
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FAVORITE WEBSITES LISTED BY NAME

Website Name Type Votes
Yahoo Directory/Search engine 25
YouTube Video 17
MySpace Social networking 16
Google Directory/Search engine

Bebo Social networking

Millsberry.com
Mountain Dew Man
AOL

Ask.com
Facebook
MSN/Hotmail
AbcArcade.com
AVSIM Online
Cartoon Network
Disney

ESPN
FlightSim.com
G4tv.com
Gamestop.com
Look Boy
MazeGame.com
Miniclip

NASA

NASCAR
Oklahoma School for the Deaf
Rumble in the Bar
Seventeen
Snipehunt.com
UrbanChat.com
Vidiac Live

Games/Comics

Video story in ASL
Directory/Search engine
Directory/Search engine
Social networking
Directory/Search engine
Games

News/Flight simulation
Video/Comics
Video/Comics

Sports

Games/Flight simulation
News/Video games
Games

Video story in ASL
Games

Games

News/Science

Sports

News/Research

Video story in ASL
News/Entertainment
Video/Comics

Social networking

Video networking/blogs
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GENERAL TYPES OF SITES/TOPICS, NO SPECIFIC WEBSITE LISTED

Type Votes
Urban legends/Ghost stories 5

Joke sites/Cartoons

Sports
News/Weather/Research
Games (themed, cards, mazes)
Movie/Video
Celebrity/Entertainment

Radio

P W ww s s~ Dd
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H. Recommended Fire Safety Vocabulary

After identifying problematic fire safety vocabulary, | createdodetaf recommended
vocabulary with solutions for explaining or revising the more difficult or abstract

concepts.
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RECOMMENDED FIRE SAFETY VOCABULARY

Problematic Vocabulary Identified on
Websites

Recommended Substitution or Solution

Arson, Arsonists

Accelerant, Fuel, Heat source, Flammable
materials, Combustibles
Intentionally

Canine handler

Don’t overload an electrical outlet

Smoke detector

Upholstered furniture

Electrical appliances

Fire extinguisher

Frayed, Exposed, Worn

High traffic areas

Unattended

Seasoned wood, Green wood, Particle logs

Emergency assistance

Portable space heater, Kerosene heaters,
Alternative heaters

Egress, Exit route, Exit path, Escape route
Escape plan, Fire plan

Strobe

Explain the term in a short definition—who is
an arsonist? What do they do?

Give examples in parenthesis next to the
term. Include a picture of these examples

Do on purpose, choose to do

Works with dogs, uses dogs to help

Explain how plugging in too many things can
overload an outlet. Show a picture of an

outlet with too many things plugged in. Give
a numeric guideline

Smoke alarm—describe how the alarm
works

Furniture with cloth or leather...not wood

Give examples in parenthesis next to the
term

Describe how the extinguisher works and
show a picture

Cracked cord that shows wires—show a
picture of a cracked cord

Places in a room or hall where you walk a
lot—tell a story, like when you come home,
go to kitchen, sit down and watch TV. Then
name the high traffic areas

Stay by |, Pay attentionto ___, Keep an
eyeon_

Dry wood

For particle log, give definition of a log made
of sawdust and wood

Help

A small heater you can move around

Way out, how to get out
Escape map shows how you get out

Flashing light
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Problematic Vocabulary ldentified on
Websites

Recommended Substitution or Solution

Vibrator, Vibrating disc

Hazard, Risk

Certified professional

Emergency situation, Fire situation

Hearth, Chimney, Interiors

Dangling clothing

Designated meeting place

Warn

Stories, Levels of a home
Manufactured home
Injured by fire

Extinguish

Stop, drop, and roll until the flames are

extinguished

Identify

Twice a year, Bi-annually, Once a year,

Annually

Occupants

High-rise building, Skyscraper
Window draws in smoke
Prevent

Enters

Malfunction

Adult supervision

Bed shaker, Shake awake

Danger

Expert

Time when you need fast action, if a fire

Show labeled picture and decide whether
this level of detall is really needed

Clothing that hangs down

Meeting place outside—give examples in
parenthesis next to term

Tell

First floor, basement—show labeled picture
Mobile home

Hurt by fire

Put out

Stop. Fall down to ground. Roll until fire is
out.

Draw, name, find

2 times a year, 1 time a year

People inside

Tall building

If smoke comes in the window
Stop

Comes in

Break, Stop working

Need an adult with you, Need an adult in the
room
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