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ABSTRACT

This rcscarch examined the effectiveness of using existing videoconferencing
technology, originally designed to deliver distance learning, to support Video Remote
Interpreting (VRl). The purpose of the study was to demonstrate that the technology
could facilitate a two-way counseling exchange between a non-signing Vocational
Rehabilitation (VR) counselor and a deaf ASL client, in situations when there are no
local interpreters available.
The study involved 37 deaf clients who participated in VR interviews in which
American Sign Language (ASL) interpreting, by CI/CT certified interpreters, was
delivered either locally [control condition] or on video from a remote location
[experimental condition]. Comprehension of VR programmatic material and satisfaction
with the interview process were measured using a questionnaire developed by the
researcher. The data were analyzed using group means, Standard Deviations, and t-tests
of Independent Means.
Results supported acceptance of the null hypotheses that there were no observed
differences in either comprehension or satisfaction among the participant groups,
regardless of whether interpreting was delivered in a traditional way or through VRl.
Analysis further demonstrated the frame rate speed and bandwidth of the existing
videoconferencing network could support real-time signing and fmgerspelling. Best
practice recommendations are included for consideration by other professionals planning
to implement Video Remote Interpreting.
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CHAPTER 1 - INTRODUCTION
In 2002, the Arizona RehabiHtation Services Administration (ARSA) completed a
technology infrastructure project, which included a separate network dedicated to real
time videocon ferencing. Videoconferencing can be simply described as the technology
that permits two or more people in different locations to see and hear each other at the
same time. As part of this initiative, video training sites in Phoenix, Tucson, Flagstaff and
Yuma were designed and equipped to facilitate distance learning activities, including inservice training and academic courscwork. The ARSA has a long-standing cooperative
agreement with the University of Arizona to deliver undergraduate and graduate courses
to assist the agency in fulfilling the federal requirements of the Comprehensive System of
Personnel Development (CSPD), required under the Rehabilitation Act of 1973, as
Amended (PL 102-569).
In these times of budget shortfalls, it is the responsibility of those working in state
governments to examine ways to leverage existing technology to maximize the
taxpayers' investments. Therefore, this experimental study was designed to evaluate the
effectiveness of using the ARSA videoconferencing system, originally intended for
distance learning activities, to support Video Remote Interpreting (VRl) for the deaf. VRI
is defined as a situation in which the Vocational Rehabilitation (VR) counselor and the
client are located together at one video site and the sign language interpreter is viewed on
video from a remote video site. This is in contrast to what would be considered a
"traditional" VR interview, where the counselor, the client, and the interpreter comprise a
triad, in a local office setting.
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Statement of the Problem
There were no data to evaluate whether it would be an appropriate use of ARSA
resources to expand the original scope of the videoconferencing network to support
Video Remote Interpreting, within the context of the VR process. Informal video
interpreting had been attempted on a few occasions when a deaf staff person showed up
for an in-service training without previously requesting an interpreter. The
accommodation in these situations was to adjust the camera at the remote site so that the
interpreter, who was hired to interpret for a different deaf individual at that remote
location, was seen on the monitor at the local site. Feedback from staff involved in these
"impromptu" VRI sessions was that it was "acceptable" (personal communications,
2000). However, these situations were not evaluated and there was no way to know if the
individual was able to understand everything that was discussed or any specifics related
to satisfaction with the services.
Research Questions
By creating two scenarios, one a traditional local interpreting [control] condition
and a VRI [experimental] condition, the researcher expected to answer the following
questions:
1. Would there be any di fference in comprehension of VR programmatic
information for deaf clients who participated in a traditional interview, as
compared to those who experienced Video Remote Interpreting (VRI)?
2. Would the interpreting setting, local or VRI, result in differences in client
satisfaction?
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3. Would the video technology, at the bandwidth and frames per second available
through the ARSA video network, support real time interpreting, including
fingerspelling?
Rationale for the Study
Arizona is principally a rural state spread out over 113,909 square miles. Based
on population estimates from the 2000 Census of Population and Housing, there arc only
45.2 persons per square mile in Arizona, as compared to the national population density
of 79.6 (2002). More than half of the state's population (2,784,075) resides in Maricopa
County, where Phoenix, the capital and largest city is located. Most of the remaining
counties, with the exception of parts of Pima County, where the second largest city of
Tucson is located, are considered rural counties.
Since the U. S. Bureau of Census has not included a question related to hearing
loss since 1930, and only recently changed the sampling strategy to include state and
regional estimates for the deaf and hard of hearing population, it is difficult to get
definitive numbers (Holt et al., 1994). The most recent National Center for Health
Statistics data published by Adams, Hendershot, and Marano (1999) reported 8.3% of the
United States population has a hearing loss. According to self-reported data from the
1999-2000 Annual Survey of Deaf and Hearing Children and Youth conducted by
Gallaudet Research Institute (2001), approximately 398,422 or 8.6% of the total Arizona
population of 4.6 million were estimated to be deaf/hard of hearing. The National Health
Interview Survey (NHIS), conducted by the Center for Assessment and Demographic
Studies at Gallaudet University (1994), estimated that 123,460 or 31% of the total
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population of hard of hearing/deaf individuals reside in the two urban centers of Phoenix
and Tucson. This means that the remaining 69% are dispersed throughout the remaining
rural cities and counties (Blackwell, Collins & Coles, 2002).
Part of the problem in delivering VR services equitably to deaf persons, wherever
they may reside, is that out of 290 Rehabilitation Counselors in Arizona, there are only 7
Rehabilitation Counselors for the Deaf (RCDs), with the training and experience to work
with deaf and hard of hearing consumers. All of these counselors are located in offices in
either Phoenix or Tucson (ARSA, 2003). This means that one hundred percent of the staff
resources for the deaf and hard of hearing are allocated to the two urban cities, where
only 31% of the individuals are estimated to reside.
Definitions of Terms
Since the numbers of deaf persons varies depending on the terms used to describe
them, the following operational definitions for coding sensory impainnents taken from
the ARSA Policy Handbook (Article 2, Section 11, H), effective July 1997, were used in
this study:
Deafness - A hearing impainnent; of such severity that the individual must
depend primarily upon visual communication such as writing, lip-reading, manual
communication, and gestures.
Hard of Hearing (HofH) - A hearing impairment, resulting in a functional loss,
but not to the extent that the individual must depend primarily on visual
communication.
Other definitions related to deafness include the following;

14

American Sign Language (ASL) - The first and often preferred language of many
deaf individuals in the United States. Unlike manually coded English, which
follows the grammar of the English language, American Sign Language is a
visual language, with its own syntax, modifiers, structure, and in some cases
dialects (Bienstock, 1998).
Certificate of Interpretation (CD - A national certification issued by the Registry
of Interpreters for the Deaf (RID), evidencing that the certificate holder performs
at or above RID standards for sign language interpreters who interpret between
ASL and English in both sign-to-voice and voice-to-sign (Arizona Council for the
Deaf and Hard of Hearing [ACDHH], 2000).
Certificate of Transhteration (CT) - A national certification issued by Registry of
Interpreters for the Deaf (RID), evidencing that the certificate holder performs at
or above RID standards for sign language interpreters who convert sign to an
English-based sign system, in both sign-to-voice and voice-to-sign (ACDHH,

2000).
Deaf (capital "D") - This indicates a cultural identification with members of the
Deaf community and generally the use of American Sign Language (ASL) as the
primary communication method ("A guide for rehabilitation practitioners".
Region VI Rehabilitation Continuing Education Program at the University of
Arkansas, 1992).
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Fingerspelling (Dactylology) - The technique of using handshapes to represent
letters of the alphabet. The different handshapes are used one after the other to
spell out words (National Technical Institute for the Deaf [NTID], 1992).
Hearing impaired - The general term used to describe and cncompass all types of
hearing loss from minute loss to profound deafness (NTID, 1992). It is considered
an unacceptable term, as it obscures differences such as communication methods,
education, social relationships, and cultural identity (NTID, 2003).
Interpreter - An individual who is able to interpret effectively, accurately and
impartially both receptively and expressively, using any specialized vocabulary
(ARSA Policy Handbook: Certifications and Definitions for Interpreting Services,
2001).
Manual Communication -• Communication by use of signs and fingerspelling
(NTID, 1992).
Oral Communication - Communication through speech and speeclireading,
without using sign language (NTID, 1992).
Registry of Interpreters for the Deaf. Inc. (RID) - A national professional
association that maintains a testing system and awards certification. Members of
RID follow a strict code of ethics and abide by the highest standards of
confidentiality (RID, 1997).
Speech (lip) reading - Watching a person's mouth and face to read what words
are being said. Research indicates only about 3 out of every 10 words can be
specchread easily (NTID, 1992).
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Telecommunications Relay Services - A system using specially trained relay
operators, or Communication Agents (CA) to complete a telephone call for a deaf,
hard of hearing person, or a person with a speech disability. The CA completes
the call for the caller, and stays on the line to relay messages either clcctronically
over a teletypewriter (TTY), or verbally to the hearing person (FCC, 1998).
Since videoconferencing and telecommunication are new and evolving fields, the
following definitions are included to assist in better understanding the technology
employed during this study;
Bandwidth - The amount of data that can be transmitted in a fixed amount of time.
For digital deviccs, the bandwidth is usually expressed in bits per second (bps) or
bytes per second (Richard, 1999).
Circuit - A type of communication method in which a dedicated channel is
established for the duration of a transmission. Circuit-switching systems are ideal
when data must be transmitted quickly and must arrive in the same order in which
they are sent. This is the case with most real-time data, such as live audio and
video (VTEL, 2001).
Frame rates - The number of images (frames) displayed per second (tps) in the
video being viewed. There are approximately 30 frames (still pictures) per second
in full motion video (Richard, 1999).
ISDN (Integrated Services Digital Network) -- A circuit-switched communication
system, using dial-up telephone service, that incorporates more than one channel
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for data transmission. This results in faster data rates than over analog telephone
lines (Williams, 1998).
International Telecommunication Union (ITU-T) Standards - These standards
define such things as compression algorithms, document and application sharing,
and bandwidth control for multipoint conferences, to enable interoperability for
different videoconferencing systems over switched networks (Covell, 1996).
LAN (Local Area Network) - Any collection of independent computers that
communicate with one another over a shared network medium. LANs are
networks that are usually confined to a geographic area, such as a single building
or a college campus (Lantronix, 2001).
POTS - Plain Old Telephone System sometimes referred to as PTSN (Public
Telephone Switching Network) is widely available but provides limited
bandwidth (Williams, 1998).
T-1 line - A full digital "terrestrial" or ground line estimated at 1.54 mbps
(megabits or 1,000,000 per second) of bandwidth. This is the equivalent of 24
POTS channels. A T-1 network supports extremely fast data transfer rates
resulting in higher quality audio and images for videoconferencing (Richard,
1999; Williams, 1998).
Videoconference - Conducting a conference between two or more participants at
different sites by using computer networks to transmit audio and video data.
WAN ( Wide Area Network) - WANs combine multiple local area networks
(LANs) that are geographically separate. This is accomplished by connecting the
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different LANs using services such as dedicated leased phone lines, dial-up phone
lines, or satellite links (Lantronix, 2001).
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CHAPTER TWO - REVIEW OF THE LITERATURE
Vocational Rehabilitation Services for the Deaf
The public rehabilitation program has been in existence for over 75 years. "The
plight of individuals who are deaf and have failed to reach their optimum levels of
functioning has been of concern to rehabilitation professionals for more than 30 years."
(Long & Ouellette, 1994, p.l) In spite of the increase in the incidence of hearing loss
(Ries, 1994), the Federal Rehabilitation Services Administration (RSA) reported a 10
year decline, between 1989 and 1999, in the total number of consumers with hearing loss,
closed as "successfully rehabilitated" (RSA IM-00-21, 2000). The definition for
successfully rehabilitated, according to the Federal RSA, is a client who has been suitably
employed for a minimum of 90 days. This case is coded a "Status 26" closure in the
Federal 9-11 Report. Consumers whose cases are closed in Status 26 are further coded for
one of the following categories: competitive employment, state-agency-managed
business enterprises, homemaker, and unpaid family worker (RSA RSM-1250, 1995).
Although the number of deaf/HoH clients served from 1997 through1999,
increased in the Arizona VR program, only 1,327 VR clients with either a primary
disability coding of deafness (Federal Disability codes 231-259) or hearing impairment
(Federal Disability codes 261-298) were closed as rehabilitated in 1999 (ARSA Case
Management Report QCM-340, 2000). This represented less than 5% of all VR clients
closed Status 26 in 1999, which was below the 7.3% national average (RSA IM-00-21,
2000) for the same period.
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In a recent report from the University of Arkansas Rehabilitation Research and
Training Center for Persons who are Deaf or Hard of Hearing, Capella (2003) compared
differences in outcomes for 23,992 VR consumers with hearing loss (deaf, deaf-blind,
late-deafened and hard of hearing) with a random sample of the same size comprised of
VR consumers from other disability groups. For those consumers who were unemployed
at time of application, 77% of the hearing loss group was successfully closed in
competitive employment versus 86% for those from the other disability groups.
Individuals with hearing loss were more often closed as homemakers (17%) than those
persons with other disabilities (8%), although only 5% of the people with hearing loss
indicated homemaker as their vocational goal at time of application. In Arizona, among
consumers with hearing loss, whose cases were closed Status 26, more than 30%, a figure
considerably above the national average, were closed as homemakers during 1999
(ARSA).
In rural communities, where unemployment is higher and wages lower, VR
counselors often face increasingly difficult challenges when trying to assist consumers
with disabilities to find suitable jobs (Arnold, Seekins, & Ravesloot, 1999). Based on
analysis of the 1992 U.S. Census data, disabled persons living in rural areas are more
likely to be unemployed (67.8%) than their non-disabled counterparts (26.2%). In
Arizona, the slow growth of the economy has resulted in fewer employers, fewer job
opportunities, and higher unemployment in all sectors (DES Research Administration,
2003). This has increased the competition for each job. Economic conditions such as
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those described in rural Arizona, further reduce the odds of a person with a hearing
impairment securing competitive employment (Arnold, Seekins, & Ravesloot).
The federal RSA has called for states to re-examine their policies for providing
VR services to consumers with hearing loss (Capella, 2003) and on improving access for
individuals who had previously been underserved or underrepresented, including those
who are deaf and hard of hearing (Kosovich, 1994). In order to be more responsive to
these mandates, state agencies have begun to place greater emphasis on outreach
activities and on encouraging consumer involvement in the VR process.
Rehahilitation Counselors for the Deaf
In order to accommodate deaf consumers, the ARSA Handbook, effective April
2000, states;
Clients who are deaf require specialized services from counselors knowledgeable
in the rehabilitation of deaf persons and skilled in manual communication.
Individuals who are deaf will be referred to such a specialist if one is available
within the geographical area (Article 2, Section 4, iv, p. 6).
The deaf specialist originally was created through cooperative agreements
between state rehabilitation agencies and state residential schools for deaf students
(Danek, 1992). Speaking at the 2001 Association of Late-Deafened Adults (ALDA)
Conference, Jodoin, herself an RCD with the Massachusetts Rehabilitation Commission,
stated her personal opinion that a RCDs value to a deaf or hard of hearing VR client lies
in the fact they have a clearer understanding of the impact of hearing loss on the person's
daily life. Danek (1992) described the critical nature of the RCD thusly:
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Professionals who work with people who have hearing loss must understand the
self-definition and identity of the person with a hearing loss: Deaf (with a capital
"D" for culturally deaf), deaf (small "d" for audiologically deaf), hard of hearing,
or less frequently, "hearing impaired." They must also understand how these
identifications may shape the entirety of the person's existence (p.7).
Although both the Rehabilitation Act Amendments and the Individuals with
Disabilities Education Act (IDEA) reference "qualified" staff, at this time outside of
generic discipline certification, like the Commission on Rehabilitation Counseling
certification, there are no specialized certifications or licensure standards for counselors
who work specifically with deaf or hard of hearing consumers (Danek, 1994). There are
few rehabilitation counselor education programs nationwide that train Rehabilitation
Counselors for the Deaf (RCDs). The limited educational opportunities in the area of
deafness have resulted in fewer personnel to fill positions within state VR agencies.
Anderson, Boone and Watson (2003) surveyed state VR agency administrators and
program specialists from 43 state agencies and reported that one-third experienced
significant shortages of Rehabilitation Counselors for the Deaf to work with consumers
with hearing loss.
In rural areas, population density may not support the justification for a specialist
to work only with persons with hearing loss. Since all the ARSA deaf specialists are
located in either Phoenix or Tucson (ARSA, 2003), generalist counselors most oflen are
the counselors who provide services for deaf consumers seeking VR services in rural
counties. Few, if any, generalist counselors can communicate in American Sign
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Language (ASL), which is the visual language used by 1.5 million deaf individuals in the
United States and English-speaking parts of Canada (Deaf-Talk, 2001).
ASL is a complete language which shares no grammatical similarities with
English, and is not a broken, mimed, or gestural form of English (Nakamura, 1995).
Porter (1999) describes the signs of ASL as abstract symbols with a complex inner
structure composed of three independent parts—location, handshape, and movement. She
compares these to the phonemes of speech. Unlike Signed English, which follows the
grammar of the English language, American Sign Language is a visual language, with its
own syntax, modifiers, structure, and in some cases dialects (Bienstock, 1998).
Interpreters
Communication is a difficult task when people are speaking different languages.
The role of an interpreter is to receive the message in one language and transmit the
meaning into a second language (Borquin, 1996). When there is a need for accurate
communication between a deaf consumer who uses ASL, and a hearing non-signing
person, a sign language interpreter is an integral part of the process (Kampfe, 1990).
According to the Registry of Interpreters for the Deaf (RID), the official certifying body
for interpreters, "interpreting is a complex process that requires a high degree of
linguistic, cognitive and technical skills" (RID, 1997). In sign language interpreting, the
interpreter is also dealing with two different modes, one visual and the other audiological
(Borquin).
Contrary to what many believe, the interpreter is not present only for the deaf
person. The interpreter acts as a communication link between the hearing person and the
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deaf individual (Hayes, 1984) and each party is a consumer of the interpreter's services
(Bourquin, 1996). The outcome and the success of a VR plan developed between the deaf
client and a VR counselor is often dependent on the skills of the interpreter. Within the
context of the interview, the counselor must rely on the interpreter's ability to grasp the
meaning of the questions asked and convey them in such a way that the consumer can
understand and respond to them (Prosser, 1993).
Although the sign language interpreter is the most common interpreter for the
deaf, there are different styles of interpreters, depending on the communication needs of
the consumer. Oral interpreters are used by those who use voice and speechreading as a
means to communicate. They will watch the lips of the interpreter, who is trained to
articulate the words clearly and silently. Cued speech interpreters are similar to oral
interpreters, only they also use a hand code system or cue to represent the speech sounds
(Siple, 1993).
Metzger (1999) describes four models of the role of the interpreter; helper,
conduit, communication facilitator, and bilingual, bicultural specialist. The helper model
refers to earlier times when there were no professional organizations for interpreters and
most people who performed interpreting were hearing friends or relatives of the Deaf
person. The conduit model came about during the early stages of "professionalism",
when interpreters attempted to project a "machinelike" demeanor. According to Metzger,
this model was responsible for negative perceptions of interpreters by consumers, as well
as some problems with the quality of the interpreting.

25

As respcct for ASL as a language grew, and as a reaction to the concerns raised
about the conduit model, the communication facilitator model emerged (Metzger, 1999).
Interpreters who subscribe to this model maintain neutrality, and neither actively
participate or offer opinions to either party (Bourquin, 1996). The most recent model,
which came about with the development of sociolinguistics, is described by Metzger as
the bilingual, bicultural specialist model. This model recognizes that situational and
cultural factors play an important part in interpreting (1999).
The American Speech-Language-Hearing Association (ASHA) promotes the view
of some within the Deaf community. They believe that since speakers of different
languages, who use interpreters to communicate, are not considered disabled; likewise, it
should follow that when English speakers and ASL users utilize interpreters, neither party
in the communication should be viewed as disabled ("Deaf Culture", 1995).
Impact on the Vocational Rehabilitation Program
In Arizona, as in many other states, there is a great demand for qualified
interpreters, due in part to disabilities rights legislations enacted in the last decades
(Bahan, Hoffinesiter, & Lane, 1996; Danek, 1994; Gammlin, 2000). Interpreter services
were considered a "reasonable accommodation" under Section 504 of the Rehabilitation
Act of 1973. The Rehabilitation Act Amendments of 1978 required the hiring of
personnel, cither interpreters or counselors, who could use the client's preferred mode of
communication (Danek, 1992). This was further strengthened with the Rehabilitation Act
Amendments of 1992, where slates were mandated to provide the necessary infonnation
in the mode of communication most appropriate for the client (RSA, Sec 101 (a) (7) (C)
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(2). Title I of the Americans with Disabilities Act (ADA) of 1990, required that
employers and other covered entities to make reasonable accommodations to the work
environment to provide equal opportunity for a qualified employee with a disability. For
deaf employees, interpreters are a reasonable accommodation (National Association of
the Deaf (NAD), [On-line], 2000). According to Danek, the provision of interpreters,
unlike other accommodations under the ADA, is a need that must be continuously met
(1994).
There have been numerous lawsuits filed on behalf of deaf people to force public
and private entities to abide by the provisions in Title I and II of the ADA. The U.S.
Department of Justice has successfully brought cases on behalf of consumers when
physicians or hospitals have refused to provide interpreters during consultations; when
police departments have not made interpreters available for deaf persons detained or
arrested; or when court systems have required deaf jurors to provide their own
interpreters. Many of these cases have resulted in civil penalties ("Update on the ADA",
2000). These rulings have further increased the need for qualified interpreters.
The requirement that all students receive a free and appropriate public education
under the Individuals with Disabilities Act (IDEA) (1990) has further exacerbated the
shortage of qualified interpreters. As the number of deaf students entering inclusive
classes continues to increase, the number of qualified interpreters will be further depleted
(Schein, 2000). In higher education, the passage of the ADA greatly increased the
awareness among the deaf community of their rights to interpreters in the college
classroom (Jackman, 1999). Even in schools with special programs for the deaf.
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including Gallaudet, where most instructors know sign language, there is a constant need
to seek out new interpreters (Rogers, cited in Jackman, 1999).
Although there are more than 60 interpreter training programs (ITP) across the
nation (Stauffer & Brandwin, cited in Siple, 1993), the number of qualified interpreters
has not kept pace with the demand (Siple). ITPs provide preparation in the theory and
practice of interpreting; and teach ethics, and cultural and social aspects of deafness.
Since interpreters may be called upon to interpret in a variety of situations (e.g. legal,
medical, science, business), two-year Associate degree programs, which do not include a
general education curriculum, may not prepare students with the broad base of
knowledge or the vocabulary required to interpret in diverse situations (Bahan, et. al,
1996; Gammlin, 2000).
In the opinion of the Registry of Interpreters for the Deaf (RID), a four-year
Bachelor program provides the student with more time to obtain language fluency.
Students in four-year programs have more time to understand the language and learn to
match the style to the participants, while staying within the ethical boundaries of the
profession (Gammlin). Professionals in the field recognize that graduation from an ITP
may not ensure that an interpreter is ready to interpret in every situation. All interpreters
must gain sufficient experience and skill before becoming certified (Bahan et al.;
Gammlin; Siple).
In Arizona, interpreters are hired under the Arizona State Procurement Office
(SPO) Sign Language Interpreter contract (AD020140). The contract accepts either RID
or NAD (National Association for the Deaf) certification, but requires all interpreters to
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have a national certification rating by January 2007. The current contract lists 12 vendors
who are either sole proprietors, or have one or more interpreters working under their
contract number (SPO, 2002).
For deaf consumers in rural parts of the state, the shortage of interpreters
translates into longer times between appointments or delays in the provision of services.
According to ARSA (2001), during 1999-2000, the average time between referral and
application for deaf individuals was almost 2 weeks longer than for non-deaf clients. The
average time between ehgibility determination and movement into an Individualized Plan
for Employment (IP E) was twice the number of days.
When an interpreting assignment is over two hours in length, the counselor must
contract for a team of two interpreters (ARSA Sign Language Interpreter Fee Schedule,
2001). Hourly rates for interpreting range from $42-$60 an hour. In addition, the SPO
contract permits travel and per diem expenses for interpreters who provide services more
than 50 miles from the contractor's location or last work site. This results in higher cost
cases for deaf VR clients, when compared with other disability groups. An analysis of
case costs per service for the SFY 1999 reveals that for the 1,696 deaf and hard of
hearing clients who received VR services, 1,149 received services that involved
expenditures of federal/state monies, totaling $3,350,884.21. Of this amount, interpreter
services accounted for more than 56% of all case costs, or approximately $1.9 million
(ARSA, 2000).
The shortage of both RCDs and interpreters, along with the associated increased
cost in time and dollars, means that other alternatives for delivering VR services to deaf
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consumers should be considered. The ARSA infrastructure project, which included the
implementation of a private videoconferencing network, provided the opportunity to
study Video Remote Interpreting (VRI), as an option to increase outreach to deaf
consumers in rural parts of the state.
Videoconferencing
Videoconferencing is described in the 3"^ version of the Southeastern Universities
Research Association (SURA) Videoconferencing Cookbook, an on-line product of the
Video Development Initiative, as "...the transmission of synchronized image (video) and
speech (audio) back and forth between two or more physically separate locations,
simulating an exchange as if the two (or more) participants were in the same physical
conversation" (2002, p. 2). A point-to-point (two-person) videoconferencing system
works much like a video telephone. Multipoint videoconferencing allows three or more
participants to sit in a virtual conference room and communicate as if they were sitting
right next to each other (VTEL, 2001). The component parts of a videoconference
include the cameras, to capture and send video from the local endpoint; video displays
(monitors), to view the video received from the remote endpoints; microphones to
capture and transmit audio between the endpoints; and speakers to play the audio
{Videoconferencing Cookbook, 2002).
The first public videoconference occurred in 1930 between AT&T and their Bell
Laboratory in New York City. The New York Daily Mirror is reported to have described
the audio as clear and the video as "inoffensive". More than thirty years later, the first
videoconferencing product, the Picturephone, was introduced at the 1964 New York
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World's Fair. This innovation was seen as an exclusive tool for corporate executives. It
was another thirty years before desktop videoconferencing was made available to the
public (Rosen, cited in Videoconferencing Cookbook, 2002).
Covell (1996) described the number one factor in evaluating a videoconferencing
system as the "perceived quality" of the audio and the video. He defines audio quality as
"rich, full-duplex .. .with no echo or noticeable delays." Video quality, according to
Covell is "a function of frame rate, pixel resolution and monitor size. Video should be
clear with rich colors, and should be free of jerky movement, ghosting, freeze frames, or
other visual anomalies." (On-line)
Videoconferencing systems use a compression engine, or codec, to both compress
the outgoing digital video signal into data bit-stream compatible with standard
telecommunication technology, and decompress the incoming signal into an image that
can be seen and heard (Hazelwood, 1999; Young, 1998). The ability of the codec to
deliver high quality audio and video is affected by bandwidth constraints that constrict
the transmission of the data packets. Unreliable or slow network connections can also
result in poor quality (Covell, 1996).
In addition to distance education and meeting applications, there are several
categories of communication where videoconferencing can be effectively used. These
include telecommuting, where employees interact with resources and people from home
to the workplace; video justice, where police can participate in legal proceedings from
local precincts (Covell, 1996); and telemedicine, where high quality video images are
used for consultation and medical diagnostics (Harper, 2001).
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Telemedicine: A Model for Video Remote Interpreting
In rural communities, telemedicine has been used for over 50 years to overcome
the problems of distance when access to health care and some social services is limited. It
generally involves using telecommunications teclmology to bring together a team to
transfer medical information for diagnosis, therapy and education (Harper, 2001). The
information shared may include medical images, live two-way audio and video, output
data from medical devices, and patient records ("Telemedicine", 1999).
Wittson and colleagues are credited in the literature as the first to employ
telehealth services, connecting the Nebraska Psychiatric Institute in Omaha and the state
mental hospital 112 miles away (Whitten, Kingsley, Cook, Swirczynski & Doolittle,
2001). Telcmedicine projects now are global in scope. Many federal agencies have been
involved in telcmedicine projects, among them the U.S. Department of Defense (DOD)
and the U.S. Department of Veterans Affairs (VA). The VA has invested heavily in
telcmedicine with a network of hospitals and health facilities. The DOD projects have
been directed towards bringing medical care to soldiers on the front lines of battle (ATA).
According to Harper (2001), through the medium of telemedicine, healthcare can be
delivered in a more cost effective, holistic, patient-centered manner.
Since 1996, the Northern Arizona Regional Behavioral Health Authority's
(NARBHA) videoconference network, NARBHA NET, has been used to connect 14
regional sites throughout 62,000 miles of northern Arizona, with the Arizona State
Hospital in Phoenix and the University of Arizona's Telemedicine program. This system
provides telemedicine services such as case management, direct clinical care, and training
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(NARBHA, 2003). Originally funded by grants from the Arizona Department of Health
Services, NARBHA has also obtained rebates from the U.S. Universal Service Fund's
Rural Health Care division for their Regional Behavioral Health Association clinics'
telemedicine phone lines. The Universal Service Fund was authorized by Congress to
provide reduced rates to rural Health Care Providers to be used for telecommunications
services related to telemedicine and telehealth (NARBHA).
Typically, patient satisfaction with telemedicine has been measured by several
factors, including improved access to care, satisfaction with the technology, satisfaction
with the communication during a consultation, and satisfaction with the consultation,
overall (Whitten et al., 2001). Patients surveyed in small-scale studies revealed generally
positive responses to telemedicine. There was agreement among patients that
telemedicine reduced waiting times and costs and increased the thoroughness of the
examination. Disadvantages included nervousness about the use of the technology,
difficulty talking candidly with doctors over video, and a sense of emotional detachment
(Whitten et al.).
Videoconferencing Technology and Deafness
Since video telecommunications technology is relatively new and continually
improving, there are limited studies of its effectiveness in the area of deafness. Previous
research conducted with the deaf primarily involved one-way communication, with the
deaf person viewing a signed video (Bamicle et al., 2000; Blades & Collins, 1998a). The
SignWorks project, funded by the British Centre for the Deaf, used real life situations
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such as scheduling a doctor's appointment, making travel reservations or handling a
banking transaction, to develop role play scenarios (Blades & Collins, 1998b).
One of the major issues in using video technology identified in other research was
that the equipment or technology was not adequate to produce satisfactory results.
According to the Gallaudet University Technology Access Program (TAP) "Video
Telecommunications Fact Sheet" (1998), products that operate over POTS (Plain old
telephone service) analog phone lines or basic rate ISDN (Integrated Service Delivery
Networks) cannot adequately handle "full motion video", which requires 30 still pictures
or frames per second (fps). This is generally the accepted rate for sign language and lip
movements to look natural. At lower frame rates, especially below 15 frames per second,
the video appears jerky. Below 15 tps, fmgerspelling becomes distorted, especially if
done at the normal rate for ASL of 6-7 letters per second (Blades & Collins, 1998a;
1998b; Hazelwood, 1999). Even companies with high-speed Internet connections cannot
guarantee the required bandwidth will be continuously available when needed throughout
the entire videoconference call (Bamicle et al., 2000).
In the Sign Works Project (Blades & Collins, 1998b), the effectiveness of a
Motion Media Technology videophone with a 4" screen for the transmission and
reception of sign language was tested. Transmission was over high speed ISDN.
Participants had varying signing skills ranging from fluent BSL (British Sign Language)
to competent BSL. One of the trials examined the comparison of participant
comprehension between fmgerspelled words, single signed words, and signed narration.
This research replicated the FORUM project trials (1997), which used a Picture Tel 100
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videoconferencing system with a 17" screen. Researchers concluded that signing
appeared natural and based on participative responses, participants were "happy" to use
the system. However, fingerspelling was harder for the participants to comprehend than
signing and the researchers reported that fingerspelling should be undertaken with more
care and attention than in facc-to-face conversations (Blades & Collins, 1998b).
One problem with desktop systems is that for sign language interpreting, signers
need to sit far enough away from the camera so that they can sign in their normal signing
space, from waist level to above the head, and about a foot on either side of the body.
Because the user will probably sit a couple of feet back from the screen, size of image is
important. If the image is very small the signer may have difficulty seeing the other
person's signs from a distance ("Videotelecommunications Fact Sheef, 1998).
Another series of experiments involving videoconferencing equipment, high
speed networks, and ASL interpreting was carried out at the Supercomputing 99 (SC99)
conference in Portland, Oregon and reported in the Rehabilitation Engineering and
Assistive Technology Society of North America (RESNA) 2000 Annual Conference
Proceedings. The experiments jointly conducted by researchers from the Trace R&D
Centre at the University of Wisconsin-Madison and the Technology Assessment
Program, Gallaudet University, were designed to assess the feasibility of remotely
delivering ASL interpreting for conference presentations. The researchers estimated
frame rates of 20-25 per second at bandwidths of approximately 500 Kbps. The images
were shown on large screens in the conference hall. The researchers reported that
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although video quality was sufficient for one-way interpretation, there were still
occasional freezes in the images (Bamicle et al., 2000).
Video Relay Services
Because effective communication requires visual cues, emotional nuances are lost
in a text TTY-TTY or TTY-voice communication. Telecommunications relay service
providers in 24 states, beginning with Maryland, and North Carolina, have begun offering
Video Relay Services (VRS) for the deaf and hard of hearing. VRS is a way to update the
existing TTY relay service using video technology.
Title IV of the Americans with Disabilities Act (ADA), which amended section
255 of the Telecommunications Act, 47 U.S.C. § 255, established the Telephone Relay
Services (TRS), nationwide. According to the Federal Communication Commission
(FCC), traditional relay communications services use specially trained relay operators, or
Communication Agents (CA) to complete a telephone call for a deaf, hard of hearing
person, or a person with a speech disability. The CA completes the call for the caller,
stays on the line to relay messages either electronically over a teletypewriter (TTY) for
the deaf caller, or verbally to the hearing person (FCC, 2003). In March 2000, the FCC
expanded its definition of relay services to include Video Relay Services. V RS is not
currently federally mandated. Therefore, to encourage more states to implement VRS in
their Telephone Relay Service Centers, the FCC agreed to permit all VRS calls, whether
intrastate or interstate, to be funded through the Interstate TRS Fund (FCC).
While both Video Remote Interpreting (VRI) and Video Relay Service (VRS)
utilize a sign language interpreter, there is a difference in these two services. With VRI,
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both the ASL user and the hearing person are located in the same room, and the video
interpreter is in a remote location. With VRS, the user and the hearing person are in
different locations, and are connected through an interpreter at the VRS center. VRS uses
either special phone terminals or personal computers with high-speed Internet
connections. Through the use of the VRS, the deaf person can dial the number and the
CA operator/interpreter processes the conversation between the two calling parties. The
certified interpreter and the deaf or hard of hearing caller converse in ASL, and the CA
communicates the emotional content of the conversation to the non-signing party (FCC,
2003).
In some states, such as Maryland, North Carolina, Kansas, Pennsylvania, and
Kentucky, deaf and hard of hearing individuals can go to a video access TRS center to
place a video call. These programs have been slow to gain widespread acceptance
because of the inconvenience of having to travel to make a phone call. Some states, like
Texas and Minnesota, have begun providing individuals with desktop videoconferencing
units for the home (Baker, 2001). Currently, there are only six vendors who provide VRS
services, nationwide. These include; Hamilton Relay, which has 3 VRS centers and
serves 6 states; Sorenson VRS, which partners with Gallaudet Interpreting Services;
Communication Access Center for the Deaf and Hard of Hearing, the only communitybased VRS; MCI, and ATT&T, both of which already provide relay services over the
Internet (IP Relay), and only recently entered the VRS market, and Communication
Services for the Deaf (CSD), the first VRS provider in the country (TDI, 2003).
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For deaf people who choose to voice, there is another relay service called Voice
Carry Over (VCO). The deaf caller can use his or her own voice when making the call,
rather than use a TTY. The Relay Telephone operator types back what the other caller is
saying. VCO phones have keyboards and may also have large print displays for visually
impaired persons. The VCO system can be combined with a camera and the Internet. The
deaf person can view the VRS operator to understand the content and use his or her own
voice to respond. Unlike traditional relay services, proponents of VCO say there is no lag
time due to TTY typing speeds (Ellis, 2002). Both VRS and VCO require the user to have
a computer and web camera, a high-speed Internet connection, and videoconferencing
software, such as Microsoft NetMeeting. Some companies, such as Sorenson VRS sell a
special video-equipped all-in-one phone terminal (TDI, 2003).
Although digitized video has been in place for several years, there are two
teclinical issues that may alTect the quality of the video. One is delay, sometimes referred
to as "jitter". This refers to the variation in the delay from one frame to the next. The
reason this is critical is that video requires a constant stream of data bits in order to
maintain the image (Young, 1998). The second problem is dropped frames. A lost frame
may cause a click or pop in the audio and some pixilization of the video. Pixilization
refers to situations when the lOOO's of pixels or digital blocks that make up the video
image break-up, creating obvious squares of wrong colors on the screen (Young).
The only way to avoid these problems is to maintain constant transmission of
packets and constant transmission speed (Young, 1998). Most researchers and
professionals in the field of telecommunications agree that while 384 kbps will support
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full motion video (Barnicle et al., 2000; Blades & Collins, 1998a; Williams, 1998) larger
bandwidth is required to achieve full-motion with high quality, large-screen pictures
suitable for interactive signing (Williams, 2001).
The Center of Excellence for Remote and Medically Underserved Areas
(CERMUSA) working in concert with the Pennsylvania Commonwealth Technical
Institute (CERMUSA) and Hiram G. Andrews Center (HGA) and the National
TeleRehabilitation Service System (NTSS), created the Visual Interpreting Services
(VIS) project to research methods of delivering teleinterpreting opportunities to public
service providers throughout Pennsylvania. The results from the research indicated that
high bandwidth video transmissions (3 ISDN lines) were required to effectively support
communication between interpreters and the distant clients with hearing loss. They
determined that low bandwidth technologies were difficult to observe for long periods of
time and did not permit quality delivery of remote interpreting. CERMUSA and their
partners are currently conducting research to evaluate the levels of quality, user
satisfaction, and reliability associated with VIS (CERMUSA, 2003).
Satisfaction
Since the intent of this research was to determine how effective the existing
ARSA videoconference system was for delivering VRI, the researcher was concerned not
only with the technology, but also with the consumers' satisfaction with video
interpreting services. This required some understanding of what comprised quality
services and customer satisfaction.
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The literature on quality measurement and scrvice delivery emphasizes the
importance of the customer in defining service quality. The American Society for Quality
Control (ASQC) states that one of the three principles of quality is "the ability of a
product or service is to satisfy the customer's stated or implied needs" (ASP, 2003).
The connection between delivering quality services and customer satisfaction is
evident in the Malcolm Baldridge National Quality awards program, a national system
for recognizing excellence. This program administered by the National Institute for
Standards and Technology (NIST), was created by the National Malcolm Baldridge
Improvement Act of 1987(Public Law 100-107). Customer focus and satisfaction arc
rated as 30% of the evaluation criteria for this prestigious award (NIST, 2003). The
Japanese Deming Award, based on Deming's Fourteen Points for Continuous
Improvement, also recognizes customer satisfaction in its guidelines (Anderson &
Fomell, 1994).
Early researchers in the area of quality and customer service used psychological
theories to explain the internal processes involved in customer satisfaction. They
demonstrated that there was more to customer service than just the product or service and
introduced the link with customer expectations (Forsyth, 2002). Garvin (1984)
recognized that quality is a subjective multidimensional concept and identified eight
performance features: reliability, conformance, durability, serviceability, aesthetics, and
perception (cited in Seawright and Young, 1996). This multifaceted approach was
expanded to the service delivery sector by Parasuraman, Zcithaml, and Berry (1985,
1991). Their SERVQUAL instrument utilized a questionnaire to measure the gap
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between customer expectations and customer perceptions of the services received, on five
dimensions. Richard (2000) summarized the dimensions of the SERVQUAL model as
follows;
1. Tangibles - physical facilities, appearance of personnel, tools, or equipment used
to provide service.
2. Reliability - the ability to perform the promised service dependably and
accurately.
3. Responsiveness - the provider's willingness to help customers; it involves
timeliness of service.
4. Assurance - acknowledges courteous employees and their ability to inspire trust
and confidence. This factor includes four sub-dimensions:
a. Communication - relates to adjusting language for different consumers
and explaining the service.
b. Credibility - involves keeping the consumer's best interests in the
forefront, contributing to credibility of the agency reputation, and personal
characteristics of personnel.
c. Security - includes concerns about safety, security and confidentiality.
d. Competence - speaks to the knowledge and skill of the direct service
providers, as well as that of the support staff and the capability of the
organization.
5. Empathy - the caring, individualized attention the organization provides its
customers. It includes knowing the customer's specific requirements and
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providing individualized attention. It also includes access, meaning that
telephones (TTYs) are accessible and that locations and hours of operations are
convenient.
Forsyth's research (2002) looked at how consumers in Australia felt about their
experiences with the open employment services for persons with disabilities. She
concluded that consumers scored trust (assurance), including all of the components
(communication, credibility, security, and competence), above all other SERVQUAL
dimensions. This was followed in importance by how individualized and caring the
service was (empathy). The emphasis on how well managed the services were
(reliability) and how well the services met the consumers' needs (responsiveness) were
next within a percentage point of each other. Consideration of the physical environment
(tangibles) was ranked lower in consideration.
Zeithaml, Parasuraman, and Berry (1985) found that service attributes cannot
easily be evaluated, bccause they are tied to experience. Rosenberg (2000), speaking at
the Association for Quality and Participation (ACP) conference, described the key factors
that contribute to positive customer satisfaction. He stated,
When customers are in a heightened emotional slate they form a physiological
impression of how they're feeling at that moment and link it subconsciously with
whatever caused them to feel that way. The first impression, the communication
style, the delivery of the product or service, and the follow up will all shape the
impression they carry with them long after the experience is over. (p.2)

42

What made the assessment of consumer satisfaction more difficult is this study
was that the dynamics between the client and the counselor were impacted by the
interaction with the interpreter, and in the case of the VRI, the technology. Therefore, the
use of a multidimensional model of customer satisfaction, which considered various
attributes of the experience, was chosen in developing the methodology.
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CHAPTER 3- METHODOLOGY

Recruitment Strategy
Because one purpose of this project was to evaluate the use of remote video
interpreting within the Vocational Rehabilitation (VR) Program, the participant pool for
recruitment was limited to those clients of the Arizona Rehabilitation Services
Administration (ARSA) with a primary disability code of deafness, who indicated
American Sign Language (ASL) was their language preference when they applied for VR
services. This participant pool was further limited to those clients residing in Maricopa
County. The total number of individuals with open VR cases who met the above criteria
was 298 (ARSA, 2003).
Rehabilitation Counselors for the Deaf (RCDs), VR Counselors who specialize in
the provision of services for the deaf, were asked to present information about the
research study to their currcnt clients residing in Maricopa County. The counselors were
instructed not to discuss the specifics of the study, nor the technology to be used.
However, potential participants were told that the outcome of the study could possibly
improve services for the deaf. Clients, who expressed an interest in learning more about
the study, were asked to sign a Release of Information form (Appendix A) stating
information could be shared with the researcher. In the case of minors, parents and/or
guardians were asked to sign the releases, as well. After these forms were signed, the
RCDs referred the clients to the researcher with an ARSA Confidentiality cover sheet
(Appendix B).
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Forty-five referrals were received, representing 15% of the potential participant
pool. The researcher contacted these individuals by relay, email, or TTY, to discuss their
participation in the study. Clients were assured that their choice to participate or not to
participate would in no way affect their VR program. These email contacts followed a
prescribed script (Appendix C) previously approved by the University of Arizona
Institutional Review Board. Clients who agreed to participate were randomly assigned to
one of two groups. The participants in the local group consisted of those consumers who
participated in a traditional meeting, where the interpreter was physically in the same
location as the counselor and the consumer. The experimental group utilized remote
video interpreting services, with the client and counselor in the same location and the
interpreter in a remote location and viewed on a video monitor.
Once interviews were scheduled, a request for a certified ASL interpreter was
completed and sent to the Community Outreach Program for the Deaf (COPD) Interpreter
Coordinator. This vendor is one of several agencies with contracts to provide sign
language interpreter services for the ARSA (Arizona State Procurement Office [SPO]
Sign Language Interpreter contract AD020140, 2000). As a condition of that contract, all
interpreters must be nationally certified. To ensure consistency, all interpreters requested
for this study were Registry of Interpreters for the Deaf (RID), Certificate of
Interpretation/Certificate of Transliteration (CI/CT) certified. Interpreting assignments
were made by the provider without identification of the study participants.
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Interview Protocol
All interviews were conducted by a Certified Rehabilitation Counselor (CRC),
with a Masters degree in Rehabilitation Counseling and more than 8 years experience
with ARSA Vocational Rehabilitation. This counselor, who had no signing skills,
conducted all interviews using a prescribed interview script (Appendix D) which was
interpreted into ASL. During the entire interview meeting, the interpreter was either at
the local site with the counselor (control group), or at the remote site and viewed on
video (experimental group). When several interviews were scheduled in a row, two
interpreters at the site were scheduled to allow for breaks.
Before the counselor/client interview began, the study participant and the
interpreter were given time to converse. This provided an opportunity for the interpreter
to gain some understanding about the participant's ASL skills and body language and for
the participant to become accustomed to the interpreter's style of signing. This was done
for both the local and Video Remote Interpreting group participants.
Prior to beginning the interview, participants were asked to sign an Informed
Consent (Appendix E), which had previously been approved by the University of Arizona
Institutional Review Board. This was provided in written form and was also interpreted
into ASL by the interpreter. All participants were asked for permission to videotape the
sessions and those who agreed were asked to check a separate box on the consent form
for the taping.
Since all interviews were completed at one meeting, neither history nor
maturation were threats to validity. There was no pre-test to sensitize the participant to
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the instrument or the technology. Although all questions and answer choices were
interpreted into ASL, participants had their own copy of the answer sheet and were asked
to chcck the answer boxes themselves. These written responses were kept from the view
of the counselor and the interpreter. An assigned ID number was used to identify all
participants. No names, VR Case ID numbers, or other personal information appeared on
the answer sheets. Only the researcher had access to the data. No information was shared
with the referring VR counselor.
Instrumentation
The interview script, which included the questionnaire items, was developed by
the researcher. To ensure content validity, a panel of experts comprised of Rehabilitation
Counselors for the Deaf (RCDs), both Deaf and hearing, and two certified interpreters,
one of whom was a CODA (child of deaf adults), participated in the development and
pre-test of the instrument. This panel of experts discussed the intended meaning of cach
item with the researcher and translated the questions into ASL several times to gain
consensus. The total number of items in the questionnaire was kept to a minimum to
ensure that the interview did not become too lengthy when interpreted in American Sign
Language. The group was also asked to comment on the clarity of the instructions. Based
on input from the group of experts, anything in the script or questionnaire that was not
straightforward and concrete was revised.
Part I of the questionnaire was designed to collect standard demographic
information about the individuals participating in the study. Part II consisted of five
True/False questions to assess comprehension of VR programmatic information. The
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material discussed during the interview was taken from the introductory chapter of the
ARSA "Owner's Guide to Work." This workbook was implemented for use with VR
clicnts in 2002, to encourage more active client participation in the VR planning process
(ARSA PIM. 02-4). Each question had only one correct answer and each correct response
had a value equal to 1. A maximum comprehension score for each participant equaled a
score of 5. The participant comprehension scores were used to compute the mean scorcs
for the two groups (local and VRI).
Part III of the questionnaire was developed to measure consumer satisfaction with
the total interview experience. A Likert Scale ranging from a 5 {strongly disagree) to 1
{strongly agree) was used to capture the participant responses to the statements in Part
III. The numerical responses to each item were added together and divided by the number
of participants who responded to each statement. A mean scorc for each of the five
statements, ranging from 1 to 5, was used to compute a mean satisfaction score for cach
group (VRI and local) for each statement.
Based on the literature (Bennington & Cummane, 1998; Forsyth, 2002; Richard,
2000; Seawright & Young, 1996), there is no consensus about what constitutes service
quality or customer satisfaction. However, most researchers in the field, starting with
Garvin, (cited in Seawright & Young, 1996), and later Parasuranian, Zeithaml, and Berry,
(1985, 1991), agreed that quality is a multidimensional construct. When designing the
questionnaire items, the researcher attempted to represent these multiple factors, with
particular emphasis on communication and empathy.
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Since some VR programmatic terms do not have ASL signs, fingerspelling of
words is a critical component in providing the client with accurate information. Based on
the previous SIGNWORKS trials by Blades and Collins (1998b), one statement was
included in Part III to capture data about the participants' abilities to read fingerspelled
words at the transmission speed of the video network.
Logistical Considerations
To minimize threats to reliability, all participants were interviewed by the same
counselor at the ARSA Phoenix videoconferencing site, regardless of whether the
interpreter was local or on video from the remote site. For the video interpreting, the
ARSA Tucson videoconference site was used as the remote site. This ensured
consistency of the physical facilities and standardized the conditions under which the
study was conducted.
Prior to beginning interviews, several trials were done to evaluate camera angles,
lighting, sound quality, and placement of the furniture. These were videotaped for later
review by the researcher and panel of experts. After reviewing the tapes it was
determined that a solid background was needed both behind the interpreter at the remote
site, and behind the participant in the local site, to minimize visual distractions. A fabric
covered blue/grey partition was constructed that could be moved out of the way when the
video room was used for trainings or meetings. Solid black was tried first, but it created
too much of a contrast, making people appear flat or two-dimensional on video. The
blue/grey color was chosen because most skin tones looked more natural against this
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neutral background. The background also provided additional sound absorption to reduce
echoing.
Since the rooms were originally designed for videoconferencing, lighting was not
a concern. The rooms were designed with uniform overhead lighting, at a minimum of 70
candlepower, throughout the room. This eliminated harsh shadows that might have
obscured the participants' faces. There were also two soft spotlights in the front of the
room, that could be turned on to ensure the interpreter's face and lips could be seen
clearly. Finally, the camera had an adjustable iris to capture more light, if needed.
Figure G 1 (see Appendix G) illustrates the traditional scenario, with the
counselor, the client, and the interpreter co-located at the local site. In the experimental
VRI scenario, represented by Figure G 2, the counselor at the local site was sealed to the
right of the monitor, facing the client. The interpreter was viewed on video from the
remote site.
The ARSA video cameras were fully adjustable, with pan-tilt and zoom
capability, permitting the interpreter to sign in a normal signing space without concerns
about portions of the signs being cropped when viewed on the screen. The 36-inch
monitors, larger than desktop monitors used in trials described in the literature, permitted
the participants to sit comfortably in the room during the interview, without having to
lean forward or crowd close to the monitors to sec.
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CHAPTER 4 - RESULTS
Hypotheses
This study was designed to evaluate the effectiveness of Video Remote
Interpreting (VRI) in a two-way communication exchange between a hearing VR
counselor and a deaf VR client. The study was designed to test the following alternative
hypotheses;
1. VR clients in the local interpreting group will score higher in comprehension
than clients in the VRI group.
2. Clients in the VRI group will be less satisfied with the VR interview
experience than those in the traditional local interpreting group.
3. Clients in the VRI group will have more difficulty in understanding the
interpreter's fmgerspelling than those in the local group
The statistical analysis strategy for all three hypotheses involved computing the
mean and standard deviation from data collected for the VRI and the local group. A
statistical pre-test (Levene's Equality of Variance) was done to satisfy the assumption
that the variances of the two-groups were equal and the data were normally distributed.
Finally, data were analyzed using /-tests of Independent Means, to determine if
statistically significant differences existed between the means of the two groups. The
level established as the criterion for significance for this study was 0.05. Statistical
analysis was computed using SPSSl 1.5 for Windows.
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Part I - Participant Demographics
Of the 45 participants originally referred to the researcher by the Vocational
Rehabilitation Counselors for the Deaf (RCDs) in Maricopa County, five were never
interviewed. One participant asked to withdraw due to a family medical emergency, one
moved out of state suddenly, and a third asked that her VR case be voluntarily closed,
thereby no longer meeting one of the prescribed selection criteria. Two individuals did
not show up for their interviews and did not respond to repeated attempts to reschedule
the appointments. A total of 37 participants (54% female and 46% male) completed the
study. This represented 82%) of the total number of subjects who were referred to the
researcher and 12% of the total number of active VR clients who met the study criteria.
The participants ranged in age from 16 to 57 years old. Table 1 summarizes the
participant age groups crosstabulated for VRI and local groups.
Table 1
Participant Age
Setting

VRI
N= 19
Local
iV = 18
Total
iV=37

15-24 yrs

25-39 yrs

40-54 yrs

N

%

N

%

N

%

N

%

6

32%

9

47%

3

16%

1

5%

4

22%

12

67%

2

11%

0

0%

10

27%

21

57%

5

13%

1

3%

55yrs &over

For the sample population, 59% reported they were deaf at birth (42% VRI and
78%) local) and 19% reported age of onset at less than 1-year-old (32% VRI and 5%
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local). The remaining 22% of the participants (26% VRI and 17% local), were not sure at
what age they became deaf.
Race/ethnicity for both VRI and local group participants and for the total sample
population is reported in Table 2.
Table 2
Race/Ethnicity of Study Participants
Caucasian
African
Setting
American

VRI
N= 19
Local
N= 18
Total
N=37

Hispanic

Asian/Pacific
Islander

American
Indian/Alaska
Native
N
%

N

%

N

%

N

%

iV

%

6

32%

5

26%

1

37%

1

5%

0

0%

11

61%

1

6%

4

22%

1

6%

1

6%

17

46%

6

16%

11

30%

2

5%

1

3%

In response to the Part I demographic question about education, 84% of the VRI
group and 83% of the local group participants reported attending a special class or school
for the deaf. For those individuals who responded in the affirmative, 53% of the VRI
group and 44% of the local group were schooled in residential schools. One individual
did not respond to this question. Among those individuals who did not attend residential
programs, 42% of the VRI participants and 56% of those in the local group attended deaf
programs in day schools. Training in lip (speech) reading was reported by 62% of
participants (32% VRI and 30% local).
Although all participants self-identified themselves at time of referral as ASL
users, they were asked in Part 1 to identify all the different ways they communicated at
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home, work, or school. In addition to boxes to check, there was also a blank line to write
in any additional choices. Table 3 summarizes these data for expressive communication.
Table 3
Expressive Communication Modes
I voice

Setting

VRI
N= 19
Local
N= 18
Total
N=37

I write notes

I use gestures
(mime)

I sign

I fingerspell

N

%

N

%

N

%

N

%

N

%

11

58%

6

32%

2

11%

15

79%

2

11%

6

33%

9

50%

8

44%

17

94%

6

33%

17

46%

15

41%

10

27%

32

87%

8

22%

Participants were also asked to respond to the question,"What are the ways other
people tell you what they want?" Again instructions were to check all the statements that
applied or write in any alternative modes. Table 4 summarizes these data related to
receptive communication.
Table 4
Receptive Communication Modes

Setting

VRI
N= 19
Local
N= 18
Total
N=37

They voice

They write
notes

They
fingerspell

They sign

They use
gestures
(mime)

N

%

N

%

N

%

N

%

N

%

10

53%

9

47%

3

16%

11

58%

2

11%

8

44%

14

78%

5

28%

9

50%

5

28%

18

49%

23

62%

8

22%

20

54%

7

19%

Almost all participants reported experience with computers. Computers were used
at home for email or for doing Internet searches by 89% (84% VRl and 94% local).
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Computers were used by 46% at school (32% VRI and 61% local), and 32% used
computers at work (26% VRI and 39% local).
Part II - Comprehension
In Part II, a total comprehension score was computed for each participant based
on the total number of correct answers to the five True/False questions. Each correct
response was scored as 1; each incorrect response was scored as 0. A perfect individual
comprehension score was a total of 5.0. Participant scores in each group were added and
a mean and standard deviation were computed. Table 5 describes the data for both the
local and VRI participant groups.
Table 5
Comprehension Scores
Setting
VRI
N= 19
Local
N= 18

N

M

SD

19

4.42

.84

18

4.78

.55

Since the groups were normally distributed, with equal variance {F = 8.24, p =
0.007), an Independent Groups /-test was used to compare the mean scores for
comprehension between the VRI and local groups. The data analysis (two sided /-test, t
(35) = -1.52,/' = 0.137) did not support the alternative research hypothesis 1. Therefore
the null hypothesis, that there were no significant differences in comprehension scores
between the Video Remote Interpreting and local interpreting groups, was not rejected.
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Part III - Satisfaction
Part III of the questionnaire was used to collect data to measure consumer
satisfaction with the total interview experience. Subjects were asked to rate their level of
agreement with five statements. The responses constituted a 5-point Likert scale with the
following values assigned: Strongly Disagree = 1; Disagree = 2; No Opinion == 3; Agree =
4; and Strongly Agree = 5. All statements were stated in the positive, with the exception
of statement number 2. Response values for each item were summed and divided by the
number of responses, to obtain the average score for each item, for both the VRl and the
local group. Raw scores were converted to percents.
Response data for Statement number 1, "/ had enough time between questions to
watch the interpreter before I answered.^' is presented in Tabic 6.
Table 6
Client Responses to Statement 1 - "time between questions
Strongly
Disagree
No Opinion
Setting
Disagree
N
N
N
%
%
%
VRI
N= 19
Local
N= 18
Total
N=37

Agree
N

%

Strongly
Agree
N
%

1

5%

1

5%

2

11%

10

53%

5

26%

0

0%

0

0%

2

11%

6

33%

10

56%

I

3%

1

3%

4

11%

16

43%

15

40%

Table 7 summarizes the response data for Statement number 3, '7 was able to ask
the counselor questions when I didn't understand something today."
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Table 7
Client Responses to Statement 3 -"ability to ask the counselor questions
Strongly
Disagree
No Opinion
Agree
Setting
Disagree

Strongly
Agree

N

%

N

%

11%

8

42%

8

42%

0

0%

6

33%

12

67%

2

5%

14

38%

20

54%

Setting

N

%

N

%

N

VM
N= 19
Local
N= 18
Total
N=37

1

5%

0

0%

2

0

0%

0

0%

1

3%

0

0%

Data for Statement number 4, "The counselor today seemed to understand what I
was saying even though she didn't know sign" is presented in Table 8.
Table 8
Client Responses to Statement 4 - "counselor seemed to understand".
Strongly
Disagree
No Opinion
Agree
Setting
Disagree

VRI
A'= 19
Local
N= 18
Total
A=37

Strongly
Agree

N

%

N

%

N

%

N

%

N

%

2

10%

3

16%

3

16%

8

42%

3

16%

3

17%

1

6%

3

17%

5

27%

6

33%

5

14%

4

11%

6

16%

13

35%

9

24%

Responses to Statement number 5, "Ifelt comfortable talking with the counselor
today." are summarized in Table 9.
Table 9
Client Responses to Statement 5 "comfortable talking with the counselor today
Strongly
Setting
Disagree
No Opinion
Agree
Strongly
Disagree
Agree
-

VRI
N= 19

N

%

N

%

N

%

N

%

N

%

0

0%

0

0%

1

5%

15

79%

3

16%

57

Local
18

0

0%

0

0%

3

17%

4

22%

11

61%

Total
N = 37

0

0%

0

0%

4

11%

19

51%

14

38%

The groups mean scorcs for both the VRl and local interpreting group, for
Statements 1, 3, 4 and 5, are presented in Table 10.
Table 10
Group Means and Standard Deviation for satisfaction - Statements 1, 3, 4 & 5
Setting
#1

I had enough time between questions
to watch the interpreter.

VRI
Local

#3

I was able to ask the counselor
questions when I didn't understand.

VRI

Local
#4
The counselor understood me even
though she did not sign

VRI

Local
#5

I felt comfortable talking with the
counselor today.

VRI

Local

N

M

SD

19

3.89

1.06

18

4.44

.71

19

4.16

1.02

18

4.67

.49

19

337

1.26

18

3.56

1.46

19

4.11

.46

18

4.44

.78

A statistical pre-test, Levene's Test of Equality of Variance, was performed to
verify the assumption that the data were normally distributed and the variances were
equal. For Statement 1 (F= .149;p = .702), Statement 3 (F = 2.407;p = .130); and
Statement 4 (F - .485;p - .491), the variances were equal. The/>-value for Statement 5,
{F~ 11.51;/? = .002) was less than 0.05, demonstrating unequal distribution of scores. For
this item only, a modified t- test for unequal variances (Welch's /-test), was performed
and thep- value was adjusted accordingly.
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Table 11
t-tests for Group Satisfaction Scores - Statements I, 3, 4, & 5

#1
I had enough time between questions to watch the
interpreter

#3
I was able to ask the counselor questions when I didn't

t

df

P

-1.86

35

.071

-1.93

35

.062

-.42

35

.679

-1.60

27.13*

.122

understand

#4
The counselor understood me even though she did not
sign

#5
I felt comfortable talking with the counselor today

*df calculated on the sample size and the SD
The results of all four /-tests, presented in Table 11, indicate there were no
significant differences in mean scores for participant satisfaction, whether interpreting
was delivered by means of VRI or locally, for any of the four statements. Thus the
alternative research hypothesis 2, that participants in the local group would be more
satisfied with their interview experience, was not supported. Therefore the null
hypothesis assuming no significant differences in satisfaction with the interview process
was not rejected.
Data for Statement number 2 in Part III of the questionnaire, "/ had difficulty
reading the interpreter's fingerspelling" is presented in Table 12. It is important to note
that this statement was the only one of the five items in Part III stated in the negative.
Table 12
Client Responses to Statement 2 "difficulty reading the fingerspelling".
Setting
Strongly
Disagree
No Opinion
Agree
Disagree
N
N
N
N
%
%
%
%
-

Strongly
Agree
N
%

59

VRI
N= 19
Local
18
Total
N = 31

8

42%

3

16%

4

21%

3

16%

1

5%

10

55%

1

6%

4

22%

1

6%

2

11%

18

49%

4

11%

8

22%

4

11%

3

8%

Table 13 summarizes the means and standard deviations for clients' ability to read
the interpreter's fingerspelling.
Table 13
Group Means and Standard Deviation for Satisfaction - Statement 2

#2
I had a hard time reading the
interpreter's fingerspelling

Setting
VRI
Local

N

SD

M
19

2.26

1.327

18

2.11

1.451

Equality of variance {F = .224; p = .639) and normal distribution of the data were
assumed. The data analysis (two sided t-test, f(35) = .333, p = 0.741) demonstrated that
there was no significant difference in means scores for clients in either group, regardless
of whether or not the interpreter was local or viewed on video from a remote site (null
hypothesis). Therefore the alternative research hypothesis 3 was not accepted and the null
hypothesis was not rejected.
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CHAPTER 5 - DISCUSSION
In Arizona, out of 290 VR counselors statewide, there are only 7 RCDs (AZRSA,
2003). These counselors who specialize in serving deaf and hard of hearing clients are
located in the two urban cities of Phoenix and Tucson, where only 31% of the deaf and
hard of hearing population resides (GaUaudet Research Institute, 2001). As a result of this
unequal distribution, generalist counselors must provide rehabilitation services for deaf
clients in rural parts of Arizona. Unfortunately, few can communicate with a deaf client
in American Sign Language, the first language for many deaf and hard of hearing
consumers. Therefore, general counselors must contract for ASL interpreters, who are
limited in number, to assist in the communication process.
The Arizona RSA recently completed a major technology infrastructure endeavor,
using Fast Ethernet to connect to all local VR offices. In addition, a private digital
videoconferencing network was implemented to support distance learning activities. This
research project was designed to evaluate whether this videoconferencing network would
support Video Remote Interpreting (VRI). VRI would enable a hearing counselor and a
deaf client located in one location to communicate using the services of an interpreter
located in another remote site, through video. This situation is in contrast to what would
be considered a "traditional" VR interview, where the non-signing counselor, the deaf
client, and the interpreter comprise a triad in a local setting.
The first research question this study was designed to answer was whether there
was any difference in clients' comprehension of VR programmatic information, when
sign language interpreting was delivered tlirough VRI, as compared to local interpreting.
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The second question of interest was whether the interpreting setting, whether local or
VRI had any impact on the clients' satisfaction with the VR interview process. Finally
the research examined the quality of the video transfer rate and whether fingerspelling
and signs could be read and understood.
Research Findings and Future Directions
Participant demographics reveal a higher percentage of females (54%) than males
(46%) in the study population. This is in contrast to the U.S. population data reported in
the 1999-2000 Regional and National Summary Data, from the Annual Survey of Deaf
and Hard of Hearing Children and Youth, (Gallaudet Research Institute (GRI), 2000),
which reported higher percentages of males (54%) with some form of hearing loss, than
females (46%). In this study population, there was a smaller percentage of American
Indian participants (3%), compared to the 6% of Arizonans who reported American
Indian ethnicity in the 2000 Census. This discrepancy can be explained by the subject
pool being restricted to Maricopa County (Arizona Quick Facts, 2000).
Fluency in ASL may depend on many things, including age of onset of deafness,
parental hearing status, and school environment (Allen, 1994). Although participants all
self-identified themselves as ASL users at time of referral, two questions were included
in the demographic section of the questionnaire to assess the "communication
environment" of the study participants, (i.e. what modes of expressive and receptive
communication were used by the participants to communicate with friends and family
members?).

62

Since all participants self-identi fied ASL as their preferred mode of
communication, it was consistent that '7 sign" was the most frequently selected response
(87%) to the question of how "/ communicate with others". However, within the local
group, 94% identified this method of communication, compared to 79% for participants
in the VRI group. Also, while 57% of the combined study participants reported sign was
used most frequently by family and friends to communicate with them, more than twice
the rale reported in the GRI Annual Survey (2000) for deaf/MoH, there were differences
in the rankings between the groups. After sign (58%), VRI participants responded that
friends and family members most often voiced (53%) when communicating with them,
followed by writing notes (47%). For the local participants, the most frequently used
receptive communication mode was writing notes (78%)), followed by sign (50%), and
then voice (44%).
National data suggest that approximately 10% of deaf students attend school in
integrated settings, where oral education is stressed (Allen, 1994). In interpreting the
study results, there was no way to know if the 16% of participants who reported they
attended integrated schools were oral in school, but ASL users at home. There was also
no way to determine if, at some later point in life, they abandoned oralism in favor of
ASL.
Analysis of these data at the alpha level of .05, established no statistically
significant differences between the two group means for comprehension of material
discussed during the VR interview. Therefore, the researcher was 95% confident that any
chance differences between the participants' comprehension scores were attributed to
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natural variation within the measurements, and not to whether interpreting was delivered
remotely on video or face-to-face in a local setting. Also bccause the mean
comprehension scores for each of the participant groups exceeded 4.4, out of a possible
5.0, the researcher did not have sufficient evidence to reject the null hypothesis of
equality. There fore, the assumption that both methods of interpreting were equally
effective, and both facilitated the clients' understanding of the material was accepted.
In Part I, participants were asked if they had studied lip reading. Analysis
revealed a possible linear relationship between training in lip reading and the
comprehension score (Pearson's r = 0.4149,/?= 0.011). Therefore lip reading might be
considered an extraneous variable, with an unpredictable effect on the dependent
variable, comprehension score (Salkind, 2000). Review of the videotapes was considered,
but since all participants did not agree to be taped, this was not pursued. The researcher
recommends a future study of Video Remote Interpreting be conducted to examine
whether participants with limited ASL competency rely on their lip reading skills to
improve their comprehension. If lip reading is a detemrined to be a moderating variable,
related to the variables of interest (i.e., VRI or local interpreting) it should be considered
as an additional factor in the analysis of the comprehension data.
The second research question explored whether traditional or VRI had any impact
on the clients' satisfaction with the VR interview process. The ability to ask questions
(Statement number 1), and have questions answered (Statement number 3), related to the
SERVQUAL satisfaction dimensions of assurance, including communication.
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creditability, and competence. Statement 5, which asked about comfort level during the
interview, related to the dimensions of empathy, and the assurance dimension of security.
Cronbach Alpha correlation coefficient a = .8017, for Statements 1. 3, and 5
indicated a strong internal consistency for these three questionnaire items. Therefore the
results were considered together as reliably representing consumer satisfaction with the
interview experience. Although there were no significant differences, the mean scores for
satisfaction for the local group were slightly higher on all three statements. This could be
the result of VRI participants not being able to establish the same rapport with the
counselor as the local group participants, or possibly due to some distractions associated
with the technology.
In small data sets a single response can make a big difference in the analysis of
the means. Further analysis of the single participant in the VRI group who chose strongly
disagree, on both statements 1 and 3, revealed that although this particular individual had
self-identified as an ASL user, answers in the demographic section of the questionnaire
were not consistent with that identification. This respondent indicated that he neither used
sign to communicate with others, nor did others use sign when communicating with him.
Therefore it may be surmised that this individual's dissatisfaction with the interview
could be the result of communication problems due to limited ASL proficiency, rather
than the mode of interpreting.
Statement number 4, "The counselor understood me even though she did not
sign", was intended to assess from the client's perspective whether or not the counselor
understood the client, even though the counselor was not proficient in sign. This
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statement may not have been clear to the participants, since responses had more
variability than any other item on the questionnaire. Although in both groups, more than
half the respondents either agreed or strongly agreed (58% VRI and 61% local) with the
statement, there were more no opinion responses (16% VRI and 17% local), and higher
percentages for disagree and strongly disagree (26% VRI and 23% local).
Since all interpreters hired for the study were CI/CT certi fied, the researcher
assumed that client dissatisfaction with the communication exchange was not a function
of interpreter skill. Further examination of the communication variables for the 9
participants who responded that they either disagreed or strongly disagreed with the
statement, "The counselor understood me even though she did not sign." was completed.
All of the 9 (5 VRI and 4 local), in responding to communication questions in Part I,
stated they used sign to communicate with others; but two-thirds reported that others did
not use sign when communicating with them. The researcher contends that the perception
that the hearing counselor did not understand may have been the result of the individual's
own difficulty in comprehending the ASL signs. This may be an outcome of having
limited opportunities for signing in day-to-day activities.
In a study by Maher and Walters (1984), interpreters identified advantages to
utilizing their services, including guarding against miscommunication, putting clients at
ease in unfamiliar situations, and providing the counselor with some insight into
deafness. Sincc the questionnaire used in this study was intended to gather client data
only, the counselor was not interviewed. The researcher suggests any future research on
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VRI should include a follow-up survey with the counselor to assess satisfaction with
Video Remote Interpreting.
Although, there were no significant differences between the two groups in terms
of comfort level with the interview experience, it was noteworthy, that more participants
in the remote group either agreed or strongly agreed {95%)with Statement number 5, "/
was comfortable talking with the counselor today" than those in the local group (83%).
Based on reviews of the taped sessions, it appeared that younger participants
seemed more at ease being on camera. They tended to focus less on their own images and
were less self-conscious (i.e., smoothing their hair or adjusting their clothing). However,
since only 79% of the remote group participants were between the ages of 15 and 24, as
compared to 83% of the local group, age does not appear to be a factor in the higher
satisfaction scores for the VRI group on statement 5. These results may therefore reflect
the Hawthorne EtTect. The experience of being selected to participate in a research study
with some new technology, or perhaps seeing oneself on camera, may have contributed to
the high agreement scores on this statement.
As almost all the participants had used a PC in some aspect of their lives, this may
have carried over to their level of comfort with technology. However, tliere was no
research in the literature that suggested computer use would prepare someone for
participating in a videoconference. Future researchers may wish to include an assessment
to gather data about participant's familiarity with technology, or include some questions
related to previous experience with video.

67

Sincc there were insufficient data to accept an alternative hypothesis, the
researcher contends that the method of delivering interpreting, whether VRI or
traditional, was not a consideration in client satisfaction. Therefore for this study, the null
hypothesis stating equal satisfaction between VRI and face-to-face interpreting was
accepted.
The results of the analysis for Statement 2, "/ had difficulty reading the
interpreter'sfingerspelling", confirmed that at this point in time, video
telecommunication technology has evolved to the point where communication can take
place across distances in real-time. The concern that since fingerspelling exists in three
dimensions (Porter, 1999) participants might have difficulty comprehending fingerspelled
words when viewed on video in two-dimensions (Hazelwood, 1999), was apparently not
an issue. In addition, because the ARSA system had dual monitors, it was possible for
both the interpreter at the remote site, and the client at the local site, to see him or herself
at all times. This allowed the signers to stay within the natural signing space, without any
of the signs being lost on-screen (Hazelwood).
In contrast to earlier trials (Bamicle et al., 2000; Blades & Collins, 1998a), the
current study demonstrated that the ARSA network was more than adequate for VRI
services. The ARSA videoconferencing system is a "closed" or private network, running
over T-1 land lines. The T-1 transmits 1.54 mbps, the equivalent of 24 POTS channels
(64kbps), or 3 high-speed (384kbps) ISDN lines. This means faster connectivity and
extremely fast data transfer rates, resulting in improved quahty for audio and video
transmission (Richard, 1999; Videoconferencing Cookbook, 2002; Williams, 1998). In
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addition, the RSA videoconference network does not suffer from bandwidth loss due to
other data packet transmissions across the network. Review of the taped sessions
confirmed there was no blurring or pixilization, even when signing or fingerspelling was
quite fast.
This Video Remote Interpreting project, if expanded, will utilize the existing
videoconferencing infrastructure at no additional costs, and with no modifications to the
network. Since the T-1 lines are within the private network, there are no long distance
phone charges beyond the monthly charge to maintain the lines. In addition, because the
technology is not proprietary (i.e. limited to products from one manufacturer), the system
can be expanded to include non-ARSA sites, as long as the video telecommunications
equipment in use is compatible with the International Telecommunications Union (ITUT) standards. This would further expand the geographic limits of the ARSA VRI network
to include community colleges, universities, local governments, and human service
providers with videoconferencing networks.
Limitations of the Study
"Population validity" is the term used by Borg and Gall (1983) to describe the
degree to which the sample of individuals in a study are representative of the population
from which it was selected (p. 99). The primary problem with volunteer samples,
according to Bellini and Rumrill (1999), is that systematic sampling error can be
introduced.
Although all deaf VR clients had an opportunity to participate in this study, only
those with current open VR cases, who were either contacted by their counselor or had an
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appointment with the counselor during the recruitment period, were provided with
information about the study. Others may have learned about the research through friends,
or colleagues at work or school. However, the sampling response rate of 82%,
representing the ratio of those who agreed to participate (37), compared to those who
indicated an interest in participating (45), argues for less likelihood that systematic
sampling error was introduced into the process (Bellini & Rumrill, 1999).
A larger sample would certainly have increased the population validity. However,
confidentiality of VR client information was a concern of the agency. Thus, the
researcher was only permitted to contact those clients who signed a Release of
Information form, expressing an interest in the study, and giving permission for the RCD
to provide their contact information. Since it was not possible to increase the sample size
in this study, additional care was taken to ensure sample characteristics (i.e., deaf VR
clients; residing in a single county in Arizona; whose language preference was ASL),
closely matched the characteristics of the larger population (Salkind, 2000). Since these
characteristics were very relevant to the variables studied, a small n was sufficient to test
the hypotheses.
The researcher recognizcs that with a small sample there is always a possibility of
a Type II error; acccpting the null hypothesis when it is false. A single study on VRI may
not be sufficient to demonstrate significant differences in comprehension or satisfaction,
between the two modes of interpreting, even if these di fferences existed. Therefore,
demographic variables, particularly those related to age of onset of deafness, self-
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reported communication preferences, and education, should be closely examined by
future researchers who plan to replicate this study.
It is also recommended that questions be as concrete as possible. Based on
observations from the tapes in this study, the researcher believes that some participants
had difficulty with the Likcrt scale concept. The distinction between strongly agree and
agree or strongly disagree and disagree may have been too subtle for some deaf
individuals, particularly those with limited ASL skills, to grasp. Furthermore, it is the
opinion of this researcher that self-reported communication preferences cannot be easily
translated into predictions about ASL competency. Therefore it is recommended that an
assessment of ASL competency be considered for those planning future studies of Video
Remote Interpreting.
Best Practices
To insure the most effective use of the medium, the following recommendations
for VRI should be considered as Best Practices (Covell, 1996; Hazelwood, 1999; see
also Videoconferencing Fact Sheet, 1998; VTEL, 2001):
Before the videoconference;
•

A warm-up time should be factored into the appointment scheduling to give the
client and interpreter time to get accustomed to each other's style of signing.

•

The best seating arrangement, that permits optimal visual contact between the
client and the interpreter, should be detennined in advance for each individual
site.
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•

Standards should be developed for the physical environment, including wall or
background colors. Minimal lighting requirements should be set based on the
room size and shape.

•

If appointments are scheduled in advance, both interpreters and clients should
be prepped about what to wear. They should be made aware that patterns,
horizontal stripes, and glittery jewelry create distracting visual effects onscreen.
They should also avoid all-light or all-dark clothes, since they trick the camera's
automatic brightness control.

•

Fax machines and computers should be available at all remote locations to
ensure that interpreters have copies of all materials to be covered during the
interview. This will assist in interpreting rehabilitation and medical terms.

During the videoconference;
•

Participants should be encouraged to avoid excess movements, such as rustling
papers, or tapping pencils. These can produce sounds which may be magnified
by the microphones.

•

For those individuals who are not as proficient in manual communication, the
interpreter should be advised to sign and fmgerspell more slowly.

•

As there is sometimes a slight time lag time between audio transmission and
reception, speakers should pause to allow the other person to respond before
speaking.
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Conclusion
In discussing technology, during his keynote speech at the 2002 ALDA
Conference in Orlando, I. King Jordan, the first deaf President of Gallaudet University
said "I sat down recently and tried to make a list of what I think are the most important
advances technologically, which impact directly on deaf people... One is
communication—and telecommunications, especially" (Jordan, 2003). This research
study demonstrated first hand the impact of this technology. Deaf VR clients and nonsigning hearing counselors successfully communicated using Video Remote Interpreting,
delivered over a telecommunications network.
When sign language interpreting, by certified interpreters, was delivered remotely
on video, as compared to locally; there were 1) no significant differences in
comprehension of VR programmatic information; and 2) no significant di fferences in
consumer satisfaction with the interview experience. VR clients involved in this study
were representative of the larger population of deaf VR clients in the state. Therefore, it
is hoped that the results of this study will encourage expansion of the existing ARSA
videoconference network to support VRI.
While it is unlikely that Video Remote Interpreting will replace traditional
interpreting altogether, there is definitely a place for VRI within the array of Vocational
Rehabilitation services in Arizona. In situations where a deaf consumer lives in a rural
community, when interpreters and Rehabilitation Counselors for the Deaf may not be
available, VRI satisfies the desire to communicate in ASL, the deaf person's preferred
language. Video Remote Interpreting may be one answer to improving outreach to an
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underserved group within the deaf and hard of hearing population. VRI can contribute to
more individuals with hearing loss participating in the VR program, leading to increased
representation in the workforce.
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APPENDIX A
CLIENT AUTHORIZATION FOR RELEASE OF VR RECORDS
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VR3, Client Authorization for
Release of VR Records.cioc

This form is available in other accessible formats

ARIZONA DEPARTMENT OF ECONOMIC SECURITY
Rehabilitation Services Administration

•

'

CLIENT AUTHORIZATION FOR RELEASE OF VR RECORDS

I (Client's Name)
(Soc. Sec. No.)
authorize and request the Rehabilitation Services Administration to provide personal
information from my case file to:
Name: (First, MI. Last) Ms. Joyce Steinberg

Phone #:

Address: 1789 W. Jefferson. 2NW. Phoenix 85007
I understand that:
• Reports and evaluations Generated by the Arizona Department of Economic
Security Rehabilitation Services Administration (ADES/RSA) were generated
for the sole purpose of planning and administering an individualized
rehabilitation program. Use for any other purpose may be damaging and
should be carefully considered.
• ADES/RSA will accept no liability for the use of this information in any other
manner than intended and authorized by the client.
• This authorization shall remain in effect for the duration of the client's
rehabilitation program, unless otherwise indicated.
This release is for the purpose of: Research Study
PLEASE RELEASE THE SPECIFIC INFORMATION LISTED BELOW:

DATE OF
REPORT

(Provide as much information as possible to identify the reports you want
released)
Contact Information, including email address
Language preference

Client's Sianature:

Date:

(If a minor, parent or auardian must also sian):

Date:

Inquiries or issues arising from the release of this information should be addressed
to RSA:
Name:
Phone:
Address {No., Street, City, State, ZIP):

APPENDIX B
COVER SHEET FOR RELEASE OF CONFIDENTIAL INFORMATION
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V3.5, Cover Sheet FOR Release of
Confidential Information

This form is available in other accessible formats

Effective date: July
i, 2002

ARIZONA DEPARTMENT OF ECONOMIC SECURITY

Rehabilitation Services Administration
:OVER SHEET FOR RELEASE OF CONFIDENTIAL INFORMATION

CONFIDENTIAL
THE ATTACHED CLIENT INFORMATION IS DISCLOSED BY THE
REHABILITATION SERVICES ADMINISTRATION FOR THE
PURPOSE CHECKED BELOW AND MAY NOT BE USED BY THE
RECIPIENT OF THIS INFORMATION FOR ANY OTHER PURPOSE OR
RELEASED TO OTHERS:
•

FOR A PURPOSE DIRECTLY CONNECTED WITH THE PLANNING/
ADMINISTRATION OF THE INDIVIDUAL'S VOCATIONAL
REHABILITATION PROGRAM (Vendors, Community Rehabilitation Program
providers, can use this information in connections with services or goods they are
authorized to provide to this client. Requests for this information from the client or
others must be referred back to the VR Counselor.)

3
•

FOR AUTHORIZED RESEARCH, AUDIT OR EVALUATION.
FOR THE PURPOSE OF LAW ENFORCEMENT, AS REQUIRED BY THE
STATE OF ARIZONA/FEDERAL STATUES AND REGULATIONS.

•

AS SPECIFICALLY AUTHORIZED BY THE INVOLVED INDIVIDUAL. (SEE
THE ATTACHED RELEASE/AUTHORIZATION FORM).

UNAUTHORIZED USE OR DISCLOSURE OF THIS INFORMATION IS STRICTLY
PROHIBITED BY FEDERAL LAW (34 CFR PART 361.49). ANY QUESTIONS
REGARDING THIS INFORMATION SHOULD BE DIRECTED TO THE ADDRESS
LISTED BELOW:
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EMAIL SCRIPT FOR CLIENT RECRUITMENT

79

Hello

,

My name is Joyce Steinberg. Your VR counselor talked with you about a research study I
am doing to improve VR services for the deaf. You signed a release of information so
that your counselor was able to send me your name and email address.
You are being asked to participate because you are a VR client and an ASL user. About
40 deaf clients will participate in this research.
If you agree to be a part of this study, you will be scheduled for an interview with a VR
counselor in Phoenix. This should take about one half hour. After that you will be asked a
few short questions about some of the infomiation you and the counselor talked about.
This should take another 15 minutes. You will also be asked to answer some questions
about yourself.
All information will be kept private and you will never be identified by name. You can
withdraw from the study at any time and it your decision will have no effect on your VR
plan, now or in the future.
You will not be paid, but if you complete the interview process, you will receive a $10.00
gift certificate from Target.
If you are interested in helping with this research, please respond to this email at
isteinberg@,de.state.az.us with the following information:
/ would prefer to interview:
I I morning

Q afternoon

Q evening Q weekend

If you have any questions, you can contact me by phone at (602) 542-6049 TTY or (602)
542-3794 Voice, or by email.
Thank you.

APPENDIX D
INTERVIEW QUESTIONNAIRE AND COUNSELOR SCRIPT
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The Arizona VR program is trying out a new consumer workbook that is designed to help
VR clients become more active participants in their VR program. It is called the "Owners
Guide to Work".
The purpose of this interview with you today is to get some information on how useful this
tool is for deaf VR clients.
I am going to talk about the workbook with you and then I'd like you to answer some
questions.
Your name will not appear on the answer form and your answers will only be used for
this study. Nothing will be reported back to your VR counselor and nothing you say will
in any way affect your VR plan.
Do you have any questions?

Parti

Before we begin the actual interview, I would like to get some general information about
you.
1. How old are you? \ 115-24 years old

i I 25-39vears old

I I 40-54 years old

I I 55 & over
2. Check your gender:

Q male

I I female

3. Your race/ethnicity is: (check all that apply): \ I White
I 1 Native Amcrican/Alaska Native

O Asian/Pacific Islander

4. Have you ever attended a school for the deaf?
If yes. was it a residential school?

I I Black I I Hispanic

Q yes

Q yes

Q no

Q no

5. Have you ever had training in lip (speech) reading? Q yes

Q no

Q other
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6. How old were you when you became deaf? Q at birth
^ not sure, but before

Qless than 1 year old

years old

7. What was the cause of your deafness? I I sickness or disease I I injury
I I don't know the cause
8. What are the ways you tell people at home or school what vou want? (Check all the

ways not only one):
I 11 talk to them
• I use sign language

Q I write notes

Q I spell with my fingers

Q I use gestures (mime)

Q I use another way

9. Check all the ways other people at home or school tell you what they want.
I I they talk to me

Q they write notes

Q they spell with their fingers

I I they use sign language O they use gestures (mime)

O they use another

way
10. You use computers at:

Q home

Q school Q work

You use computers mostly to

Part II

I am going to go over the information in the Introduction section of the "Owner's guide
to Work" with you and then ask you some questions about it. Are you ready?
The "Owners Guide to Work " provides information that you need to complete the VR
paperwork:
•

The VR Application (if you are a new applicant)
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•
•
•

The Health Appraisal Worksheet
The Order of Selection Worksheet
The Individualized Plan for Employment (IPE)

You can help the process go faster:
•
•
•

If you bring the necessary information with you to your appointment with your VR
counselor
If you bring the names and addresses ofpeople (like your teacher, your school
counselor, your case manager) who have information (if you don't)
If you give permission for these people to send the information to your VR
counselor.

You will also need to bring some of these things with you:
•
•
•
•

Your Social Security card
A photo ID
Any resumes you may have
Proof of citizenship or right to work in the U.S.

Your VR counselor can help you decide what information to bring if you are not sure.
The counselor will also answer any questions about why this information is important
and how it will be used.
The counselor will review and discuss with you all of the information in this workbook to
help you with your VR Plan for Employmen t.
Now, I am going to read you a question and then I will ask you to check the box for either
True or False on the answer sheet:
1. The "Owners Guide to Work" is a workbook to help you with the VR process.
I [True

I

I False

2. The purpose is to give you information you need to complete VR forms, like the
application.
I

iTroe

!

I False
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3. You don't need any ID to complete the VR paperwork.
I

[True

I I False

4. A VR counselor can help you decide what information to bring to your meeting.
I

5.

llrue

I

I False

The VR counselor will not help you to complete your VR plan.
I

iTrue

I

I False

51= *****************************=!'Jit***************************************

Part III
I am going to read you some statements and then I will ask you to check the box on the
answer sheet that best describes how much you either agree or disagree with the
statement. There is no right or wrong answer.
Remember, no one hut the main researcher will see these answers and your name will not
be on the answer sheet. It is very important that you be honest when answering the
questions. We really want to know what you think.
1. J had enough time between questions to watch the interpreter before I answered.
I I Strongly Disagree
I I Disagree
I I No Opinion
0 Agree
1 I Strongly Agree

2. I had a hard time reading the interpreter's spelling.
I

I Strongly Disagree
I I Disagree
I I No Opinion
0 Agree
1 I Strongly Agree
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3. I was able to ask the counselor questions when I didn't understand something today.
I

I Strongly Disagree
I I Disagree
I I No Opinion
0 Agree
1 I Strongly Agree
4. The counselor seemed to understand what 1 was saying even though she didn't know
sign.

I I Strongly Disagree
I I Disagree
I I No Opinion
0 Agree
1 I Strongly Agree
5. Ifelt comfortable talking with the counselor here today.
I

I Strongly Disagree
I I Disagree
I I No Opinion
• Agree
I I Strongly Agree

Thank you for coming here today, your participation will help us to improve VR Services
for our clients.
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INFORMED CONSENT FOR PARTICIPANTS IN A RESEARCH PROJECT
PURPOSE
You are being asked to voluntarily participate in a study dealing with ways to
improve Vocational Rehabilitation (VR) services for deaf individuals.

The Principal

Investigator for this study is Ms. Joyce Steinberg, a PhD candidate at the University of
Arizona. Ms. Steinberg is also an employee of the Arizona Rehabilitation Services
Administration.
SELECTION CRITERIA
You arc being asked to participate bccause you are a current client of the
Vocational Rehabilitation program and have identified American Sign Language (ASL)
as your language preference. Approximately 40 deaf individuals will participate in this
study.
PROCEDURES
If you agree to participate in this study, you will be asked to take part in an
informational interview. This interview will take place in Phoenix and should take
approximately one hour. Afterwards you will be asked a series of short questions about
some of the information covered in the interview and your impressions about the
interview process. This should take about 15 minutes more. Before you begin the
interview, you will be asked to complete a short demographic questionnaire.
With your additional permission, the interview may be video recorded. You may
still participate in the research study if you choose not to permit your interview to be
recorded.
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POTENTIAL RISKS OR BENEFITS
There are no known risks to you from participating in this study. There are no
immediate benefits to individual participants. However, results of this study could
potentially improve access to VR services for the deaf.
PAYMENT FOR PARTICIPATION
You will not receive any monetary compensation, but participants who complete
the study interview questions will receive a $5 gift card for Target Stores.
CONFIDENTIALITY
All of the study information will be kept private. No information will be shared
with your VR counselor. You will not be identified in any publication or presentation of
the study findings. Only group scores will be reported.

All documents from this study,

including this consent form, will be marked Confidential and kept in a locked file cabinet
with access restricted to Ms. Steinberg or authorized representatives of the University of
Arizona Special Education, Rehabilitation and School Psychology Department. If you
wish to find out the results of this study you may contact Ms. Steinberg, the Principal
Investigator, 3 months after your interview to receive a copy of the report.
PARTICIPATION AND WITHDRAWAL
You can choose whether to be in this study or not. If you volunteer to be in this
study, you may withdraw at any time without consequences of any kind. Participation or
non-participation will not affect your VR program of services now or in the future you
may also refuse to answer any questions you don't want to answer and still remain in the
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study. The researcher also may choose to withdraw you from this study if it is in your
best interest.
IDENTIFICATION OF INVESTIGATOR
You are encouraged to ask any questions regarding the research of Ms. Steinberg.
She may be reached at jsteinberg@de.state.az.us or at (602) 542-3794 (voice) or TTY
(602) 5442-6049. You may also contact Dr. Leslie McAllan, the University of Arizona
Faculty Mentor. Dr. McAllan may be reached at the College of Education at (520) 6215167 (Voice) or TTY (520) 621-7822. If you have questions about your rights as a
research participant, you may contact the Institutional Review Board (IRB) of the
University of Arizona at (520) 626-6721.RIGHTS OF RESEARCH PARTICIPANTS
You may withdraw your consent at any time and discontinue participation without
penalty. You are not waiving any legal claims, rights or remedies because of your
participation in this research study.
SIGNED AGREEMENT
I understand that;
•

My signature indicates that I have read the material explaining the nature of this
research study or it has been interpreted for me, and my questions have been
answered to my satisfaction.

•

By signing this form I do not waive any legal rights.

•

I will receive a copy of this form.

I freely and voluntarily consent to participation in this research project.

90

Signature of Participant

Date

I agree to permit my interview to be video recorded:

I I yes

(participant initials)

I I no

(participant initials)

To the best of my knowledge, I believe that the participant signing this form fully
understands my explanation of the nature of the above research project, including the
demands, benefits and risks involved. I believe that no medical, language or educational
barrier precluded the participant's understanding of the research study and the person has
freely given informed consent.

Signature of Investigator

Date
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APPENDIX F
"OWNER'S GUIDE TO WORK" INTRODUCTION

ARIZONA DEPARTMENT OF ECONOMIC SECURITY

Rehabilitation Services Administration

VOCATIONAL REHABILITATION (VR)

=P'?crbil'rr'«Ha'.'

OWNER'S GUIDE
TO WORK
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INTRODUCTION
This "Owner's Guide to Work" is provided to you, the VR applicant, early in the
orientation and application process (usually when you attend an Orientation to VR
session). It is a tool to guide both you and the counselor through Application, Eligibility,
Order of Selection, and the process of planning an Individualized Plan for Employment
(IPE). Please keep this Owner's Guide, brochures that you receive, copies of important
forms and documents (eligibility Certification, IPE and Amendments), and other forms
that you receive in a folder for future reference.
This Owner's Guide to Work provides information needed in completing the
following forms:
• Data Collection and Application form
• Health Appraisal and Order of selection Worksheet
• Individualized Plan for Employment
You, the applicant, can help the whole process go faster:
•
•
•

If you bring as much of the necessary information with you as possible.
If you bring the names and addresses of those who have the information (if you don't)
to your first appointment.
If you give permission to send necessary information to the VR counselor before your
first appointment (for example; from your special education teacher, behavioral
health services case manager, probation or parole officer, Division of Developmental
Disabilities support coordinator, etc.).

In addition to filling out a Data Collection and Application form, you will also need
to bring the following:
•
•
•
•
•
•
•

(If you are a beneficiary) A document that shows that you are currently eligible for
SSI/SSDl,
Documents that show you have a disability and what that disability is;
Your Social Security card;
Personal identification, with photo;
Proof of citizenship or of ability to work in the U.S.;
Any recent resumes that you might have;
If you want access to all Vocational Rehabilitation services, including those based on
economic need, you also need to bring:
A document that shows that you are currently eligible for: food stamps, school
lunch program, SSI, TANF
Last years federal income tax statement (your, your parents', your spouse's)

The VR counselor will help you decide what information to bring if you are not sure.
The counselor will also answer any questions you have about why this information is
collected and how it will be used. The counselor will be available to review and discuss

with you personally all of this information, especially the in formation about planning
"Individualized Plan for Employment".

APPENDIX G
TRADITIONAL AND VIDEO REMOTE INTERPRETING FIGURES
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Figure G i. In the traditional interpreting scenario, the counselor, the client, and the
interpreter were located together, at the local site.

Counselor

Client

Interpreter

Figure G 2. In the Video Remote Interpreting (VRI) scenario, the counselor at the local site
was seated to the right of the monitor, facing the client. The interpreter was viewed on video
from the remote site.

Client

Counselor

Interpreter
on Video

Interpreter

Note. Vector WMF images taken from MasterClips, by IMS!, 1997

APPENDIX H
LETTER OF PERMISSION FROM THE
HUMAN PARTICIPANTS REVIEW COMMITTEE
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TWliNIVESSnYOF

Hjmian Subjects ProtEction PrMtain
littp;//vpr2.adnliiii.arSzoRa.«dtt/aumaii.subj€CJs
littp;//vpr2.adnliiii.arSzoRa.«dtt/aumi
12 December 2002

ARIZONA
kson rizona
TI

A

13S0 N. Vine Avenue
P.O. Box 245137
Tucson, AZ 83724-31:
(520) 626^721

Joyce Steinberg
Advisor Leslie McAlIan, Ph.D.
Special Education, Rehabilitation and School Psychology
PO Box 210069

RE:

BSC B02,22S THE USE OF EXISTING VIDEOCONFERENCING TECHNOLOGY
TO DELIVER REMOTE JNTERPRETING FOR DEAF VOCATIONAL
REHABILITATION CLIENTS IN ARIZONA

Dear Ms. Steinberg:
We received your research proposal as cited above. The procedurra to be foEowed in tibis study
pose no more than mimmai risk to participating subjects. Regalations issued by the U.S.
Department of Health and Hrnnan S€avic»[45 CFRPart46.HO0>)] authorize approval of this
type project through the expedited review procedures, with the condition(s) that subjects*
anonymity be maintained. Although fiill Comnuttce review is not required, a brief summary of
the project procedures is submitted to the Committee for their endorsement and/or comment, if
any, after administrative approval is granted. This project is approved effective 12 December
2002 for a period of one year.

The Human Subjects Committee (Institutional Review Board) of the University of Arizona has a
current assurance of compliance, number M-1233, which is on file with the Department of
Health and Human Services and covers this activity.
Approval is granted with the understanding that no further changes or additions will be made
either to the procedures followed or to the consent form(s) used (copies of which we have on
file) without the knowledge and approval of the Human Subjects Committee and your College or
Departmental Review Committee. Any research related physical or psychological harm to any
subject must also be reported to each committee.

A university policy requires that ail signed subject consent forms be kept in a permanent file in
an area designated for that purpose by the Department Head or comparable authority. This will
assure their accessibility in the event that ujiiversity officials require the information and the
principal investigator is unavailable for some reason.

Theodore J. Giattke, Ph.D.
Chair
Social and Behavioral Sciences Human Subjects Committee
TJG:tl
cc:
Departmental/College Review Committee
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