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Abstract
The United Nations Convention on the Rights of Persons with Disabilities requests “Nothing about us without us.”
User-centered methodological research is the way to comply with this convention. Interaction with the deaf community
must be in their language; hence sign language questionnaires are one of the tools to gather data. While in the past
interacting with an online video questionnaire was out of the question, today it is a reality. This article focuses on the design
of an interactive video questionnaire for sign language users. From a historical review of the existing literature on research
methods and previous sign language questionnaire, the article examines the design features affected in the process of
making accessible questionnaires with sign language videos: format and layout. The article finishes with the solution
developed toward mainstreaming sign language questionnaires in order to contribute to a diverse and inclusive society for
all citizens.

Questionnaires are a common instrument used for research. A
set of questions extracts relevant information given to a sample
of respondents to complete (Harkness, 2008). They are used in
research over other data collection methods and frequently have
standardized answers that provide easy to compile and analyze
data. They are relatively cheap to implement, compared to other
surveying or assessment instruments, such as interviews or
focus groups (Survey Research Center, 2016).

As with any research instrument involving deaf participants,
questionnaires need to incorporate a deaf-friendly perspective
toward equity for the deaf population in both surveys and testing
research. Questionnaires are frequently administered through
the official, written languages and rarely present accessibility
features, such as using Easy to Read (Bernabé & Orero, 2019).
Cultural and linguistic lack of perspective in instrument design
has a negative impact on both the appropriateness of the
instrument itself as well as the validity of the results (Freeman,
1989). More recently, accessibility through computerized video
technologies in questionnaire designs has promoted the
possibility of incorporating sign languages. The application

of information and communication technologies (ICTs) allows
for deaf-friendlier design and also to implement translation
protocols toward access to information for all users (Fontaine,
2012; Young & Hunt, 2011; Young & Temple, 2014). Moreover,
designs are crucial when creating a fully accessible question-
naire to develop robust instruments to collect data on sign
language from sign language users, within the sign language
communities (De Meulder, Krausneker, Turner, & Conama, 2018;
Harris, Holmes, & Mertens, 2009).

In this article we review the evolution of methods in
filmed-based approaches that include sign language to make
questionnaires accessible. Specifically, we look into the language
accessibility features, design features, and administration
modes implemented in previous approaches. We present our
own methodological approach to create a sign language-
friendly questionnaire design, taking into consideration time-
efficient and cost-efficient limitations. The implementation
is a computerized video questionnaire fully accessible in sign
language that can robustly deploy a small-scale, research-
oriented, sign language recall and comprehension test.
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Fully accessible questionnaire designs in sign language are
important to guarantee the reliability of the research and the
validity of the results. They are also relevant both to protect
ethical standards in human subject research within the deaf
population and to promote accessibility to comply with the
new, inclusive “human right” paradigm (Berghs, Atkin, Graham,
Hatton, & Thomas, 2016; Ewart & Snowden, 2012). This is not
only to control the bias that may arise from the lack of linguistic
and cultural concordance between the researchers and the
signing deaf participants (McKee, Schlehofer, & Thew, 2013)
but also to promote inclusive research that undertakes and
integrates the diversity inherent within the Deaf communities,
especially regarding language accessibility: language choice and
literacy (Guardino & Cannon, 2016).

Deaf-Friendly Research Methods

The literature for sign language research methods tackles
specific knowledge areas in both theoretical and applied sign
language linguistics (Meurant, Sinte, Vermeerbergen, & Van
Herreweghen, 2013) such as sign language acquisition (Baker,
van den Bogaerde, & Woll, 2006), sociolinguistics (Lucas, Mirus,
Palmer, Roessler, & Frost, 2013), and sign language assessment
(Haug, 2011). Both hearing and deaf researchers have focused
on ethical considerations when conducting research within the
deaf communities, particularly on communication accessibility,
truly informed consent, and anonymity (Baker-Shenk & Kyle,
1990; Benedict & Sass-Lehrer, 2007; Gutman, 2005; Harris et
al., 2009; McKee et al., 2013; Pollard, 2002; Singleton, Jones, &
Hanumantha, 2012; Singleton, Martin, & Morgan, 2015; Sign
Language Linguistics Society, 2016). Accessible communication
and informed consent should be a priority for researchers.
Additionally, privacy issues may arise from the fact that it is
almost impossible to separate the video-recorded sign language
data from the participants’ identity; hence signed, accessible
image release forms should be provided.

Some of these ethical considerations and guidelines on deaf-
friendly research have been compiled by Orfanidou, Woll, &
Morgan (2015) in their handbook Research Methods in Sign Lan-
guage Studies: A Practical Guide. This text is a landmark on sign
language research devoted to data collection methods and new
instruments and tools for sign language research in different
fields of linguistics, paying special attention to ethical consider-
ations. Unfortunately, deaf-friendly questionnaire design using
sign language as a mode of administration is not discussed. More
recently, Cawthon & Garberoglio (2017) edited the text Research in
Deaf Education: Context, Challenges, and Considerations, featuring an
array of diverse research methodologies for the Deaf community.
This volume includes a chapter on accessible, large-scale sur-
vey design in education (Cawthon, 2017). The chapter describes
some considerations when developing large-scale surveys in
deaf education, for example, how to control the heterogeneous
demographics within the Deaf communities or how to enhance
the recruitment process. In the section on accessible survey
designs, the author argues that dual-language designs not only
provide better access but also promote engagement within the
deaf community. Although she advocates the use of technology
platforms that fully support dual-language/dual-modality sur-
veys is a requirement, technical design features are not further
discussed.

A number of authors have included deaf-friendly method-
ological approaches and good practices in their research to

promote cultural and linguistically adequate research methods.
This means involving members of the Deaf community in the
research process in meaningful ways following emancipatory
or transformative paradigm approaches, not only as research
participants (Harris et al., 2009; Mertens, 2005, 2010; Munger
& Mertens, 2011; Mertens, Sullivan, & Stace, 2011). The par-
ticipation of deaf native signers and deaf organizations in
research teams is subsequently regarded as a key concern.
Research teams should include different roles such as deaf
researchers, deaf research assistants, deaf research facilitators,
deaf interpreters or support communicators, and deaf-signing
models (Ladd, 2003; McKee et al., 2013; Pollard, 2002; Singleton
et al., 2012, 2015).

On the other hand, developing deaf-friendly research
methods involves merging accessibility and communication
best practices with different research materials, documents,
and the dissemination of research projects and results. The
potential of eAccessibility through ICT for social inclusion,
and participation of all citizens, is increasingly allowing full
integration in everyday life for all (Orero, 2017). The use
of video protocols in computer-based technologies is an
opportunity to represent the modality-specific visual features
of sign languages (Haug, 2011, p. 46). Video technologies have
also had an impact on the type of data and data collection
methods for research involving sign language users, such as
face-to-face video chatting or user-generated video sharing
(Lucas et al., 2013, p. 548).

Language Accessibility in Questionnaire Designs

The language and culture of the participants can affect their
perception of questions and therefore their answers (Choi & Pak,
2005). Ethnic minority groups have a higher rate of nonrespon-
dence (Erens, 2013). This can be related to “language barriers,
lack of trust, wariness of government authorities, perception
that the research is unimportant or that their contribution is
unimportant, reluctance to have their information written down,
and a feeling that they have been over-researched” (Erens, 2013,
p. 59). Similar factors have been described for signing deaf par-
ticipants, though their low participation may be partially linked
to participant fatigue (Cawthon & Garberoglio, 2017).

In this article we examine traditional monolingual-written
text questionnaires using signing participants, because they are
widely used in many research fields with sign language users.
Hearing researchers may be unaware of the cultural and lin-
guistic characteristics of the deaf community and vice versa.
Understanding questions will depend on the respondent’s lit-
eracy skills that can lead to uncontrolled variation in ques-
tion misunderstanding bias and participant cognitive burden.
Adequate language options and question wording are impor-
tant toward the validity of the questionnaire design. Questions
must be phrased appropriately for the target audience with
the information acquired avoiding ambiguity and connotative
meaning (Boynton & Greenhalgh, 2004). Even though it is still
not common practice, our literature review includes several
examples on explicit explanations, or overt discussion, on how
data collection instruments and materials are made available to
signing deaf participants and the language choices in which data
and questions are presented.

Translation procedures in questionnaire design. Most research
is still developed in written languages. Translation should be
performed according to standards to guarantee the quality
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of the instrument and to control the effects of translation
(Harkness, 2008). The process of preparing, performing, review-
ing, and assessing translated questionnaires is thus quite
complex and costly (Erens, 2013).

There are different translation procedures and protocols
devised to control translation quality and minimize translation
bias that may jeopardize research results. One of the early doc-
umented translation approaches in sign-translated question-
naires is back translation. Back translation was a recommended
standard for translating survey instruments (Erens, 2013; Survey
Research Center, 2016). This procedure involves a specialist
translating the text into the target language, which is then
independently translated back into the source language. The
original and back translated source language texts are compared
to check if there are any translation issues in the target text. Even
today, back translation is one of the most common translation
techniques. Some of the reviewed questionnaires for deaf
populations included professional sign language interpreters
and/or signing deaf research team members carrying out the
role of back translators in the development of the target video
sign language questionnaires (VSL questionnaire; Brauer, 1993;
Cohen & Jones, 1990; Goldstein, Eckhardt, & Joyner, 2004; Lipton,
Goldstein, Fahnbulleh, & Gertz, 1996; Rojba, 2016).

Nowadays, best practices and guidelines recommend team
translation approaches for survey instrument production. Cur-
rently, the common best practice in survey translation is the five-
phase iterative team approach model called translation, review,
adjudication, pretesting, and documentation (TRAPD; Harkness,
2008). The TRAPD method involves several translators, survey
experts, and consultants and is pretested with a small-scale
target population group before producing the final translation.
The team members involved may take on one or more roles
as translators, reviewers, or adjudicators. During the first stage,
translators produce initial parallel translations independently.
Then an expanded team including the translators and a reviewer
go through the draft translations, discuss the versions, and agree
on a review translation.

Adjudicators decide if the reviewed version moves to pretest-
ing. Adjudication may take place at the review session, or at a
different meeting between the reviewer and the adjudicator. All
steps are fully documented. Documentation is a monitoring tool
for quality assurance that provides information for further anal-
ysis. For example, team members take notes on compromised
decisions, unresolved issues, or consultant feedback. The proce-
dures are partially iterative. For example, pretesting may trigger
further modifications of the translation before the adjudicator
decides on the final version for fielding (Harkness, 2008; Survey
Research Center, 2016).

Adaptation in sign language questionnaire design. Sign linguists
in the field of sign language tests have addressed methodolog-
ical issues concerning translation and adaptation procedures
to develop reliable and valid assessment instruments (see, e.g.,
Enns & Herman, 2011; Haug, 2011, 2015; Haug & Mann, 2008;
Hermans, Knoors, & Verhoeven, 2010). Within the field, the term
adaptation is used to emphasize that the goal is to create a test
in the target language that parallels the source test not only
in its language contents but also in its functionality. Although
the translation process is assumed to be centered in faithfully
rendering the source contents into the language of the target
test, the adaptation process involves more flexibility in test
construction and may introduce further alterations according to
the cultural and social needs of the target language users (Haug
& Mann, 2008, p. 139).

The goal of adaptation in cross-cultural questionnaire design
is to match the needs of the target population, also known
as “localization” in translation studies, as is the case in Pol-
lard, Dean, O’Hearn, and Haynes (2009) for health education
material for deaf audiences.The modifications “may be made
to the content, format, response scale, or visual presentation of
any part of the question, questionnaire, or instrument” (Survey
Research Center, 2016). Sign language linguists have outlined
several phases in the adaptation process of sign language assess-
ment tests to ensure the standardization of the developed tools.
These adaptation protocols aim to guarantee the validity and
reliability of the test instrument (Enns & Herman, 2011; Haug,
2011; Hauser et al., 2016; Mann, Roy, & Morgan, 2016)

New language approaches in sign language questionnaire designs.
More recently, Cawthon (2017) suggests the inclusion of
bimodal–bilingual for the development of research materials.
The author favors a dual-language development process rather
than designing survey items in the written form and the imple-
mentation of translation or adaption procedures. “Beginning
the development of survey items with an understanding of
how they may be represented in different linguistic formats
holds promise in making large-scale surveys more accessible
by design” (Cawthon, 2017, p.31). Dual-language development
of survey items would only include concepts that are equally
easy to express in both languages. They would control potential
sources of bias and also provide a more accessible design for all
participants.

A different innovative language approach to survey item
development has recently been designed and implemented
by Napier, Lloyd, Skinner, Turner, and Wheatly (2018), tar-
geting multilingual deaf signers using multiple national sign
languages from various European countries. Their goal is to
implement a large-scale survey to engage a larger number of
international participants from a broader range of linguisti-
cally diverse signing backgrounds. Because of time and cost
restrictions, the authors choose to use International Sign
Language for those users who lack literacy or prefer to use
a signed language as opposed to a multicultural multilingual
approach including many national sign languages. This solution
also avoids prioritizing certain national sign languages over
others, potentially excluding users of minority sign languages
(Napier, et al., 2018, p. 104).

On balance, time and cost constraints will greatly influence
the choice of language approach, translation, and adaptation
protocols and procedures, as will study specifications such as
sample size and standardization (Kappelhof, 2015). Adaptation
and translation procedures may be determined according to
the nature of the material being implemented and the project
characteristics. Lastly, a successful questionnaire translation is
expected to keep the content of the questions semantically sim-
ilar or maintain the same stimulus and measurement options.
It should also keep the question format similar between the
source and target questionnaires, within the bounds of the target
language (Survey Research Center, 2016). For sign languages that
differ greatly in modality and have no established written form,
much more research is required.

A Review of the Literature on Deaf-Friendly
Questionnaires

Computerized sign language implementations for questionnaire
research have rapidly changed, thanks to the advances of new
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technologies especially in the development of video technology
and online survey platforms (Lucas et al., 2013, p. 54). When
reviewing early research methods in sign language studies
linguists often relied on written-only questionnaires for data
collection on sign language structure and use. To present sign
language stimuli, written forms of the signs or sign structures
being analyzed were used in paper format questionnaires (see,
e.g., Woodward, 1973, and Woodward & DeSantis, 1977). During
the following decade, video protocols were introduced using the
different video formats available. Early video implementations
involved a written questionnaire with a video-taped sign-
translated version that was played alongside (Brauer, 1993).
Although this solution would give access to the content, the
signed and written versions differed largely in format and layout.

The first attempt of a self-administered sign language ques-
tionnaire that did not require literacy was the Interactive Video
Questionnaire, developed to question deaf people about drug
abuse (Lipton et al., 1996). The questionnaire was implemented
using a Laserdisc player on a standard television monitor dis-
playing questions in American Sign Language. In Phase I of the
study, the participants had a bar code reader that served to scan
the responses and add them on the paper questionnaire answer
sheet. In Phase II, touchscreen technology for automatic data
capture and storage was used, which proved to be a simple mode
of administration. Responses were recorded directly to the hard
disk and then downloaded to a cassette tape.

For interviewer-administered tests, Haug (2015, p. 45), in his
exploratory study based on an international survey on the usage
of ICT for sign language test delivery, listed different test modes
of administration including noncomputerized and computer-
ized formats. Noncomputerized formats included, for instance,
videotape (VHS and other formats) or DVD either with or without
an accompanying booklet. Haug (2015) also listed some comput-
erized modes of administration, for example, web-based tests
or sign language tests implemented into existing learning tools
such as Moodle.

There are many deaf-friendly designs implementing video
protocols in order to give full access to signing participants. The
term VSL questionnaire is used to refer to all instrument designs
and modes of administration using video protocols that grant
accessibility in sign language to a certain extent. This includes
both computerized and noncomputerized modes of administra-
tion that have used different video protocols and technologies
available since the 1980s.

There are three types of computerized survey instruments
classified according to their mode of administration:

• Computer-assisted surveys using video clips are called video
computer-assisted personal interviews, or video-CAPI. This is
when a physically present interviewer administers the ques-
tionnaire and enters the answers on a computer or similar
device.

• A video computer-assisted self-administered interview, or
video-CASI, is when the respondent enters the answers on
a computer provided by an interviewer who is physically
present.

• Computer-assisted video interviewing, or CAVI, is when the
communication between the interviewer and the respondent
is established remotely via video chat.

In addition there are other terms that have been used
in the literature to refer to video questionnaires specifically
designed to include the use of sign languages as the language of
interview administration. These video questionnaires are listed
here in chronological order: interactive video-questionnaire

(Lipton et al., 1996); animated questionnaire for deaf and hard of
hearing (DHH) people, or ANIMAQU (Gerich & Lehner, 2006);
dual-mode (CATI/CAPI) survey-computer-assisted telephone
interview/computer-assisted personal interview (Sloan, Wright,
& Barrett, 2012); virtual video survey (Lucas et al., 2013); and
dual-language, dual-modality survey (Cawthon & Garberoglio,
2017).

In this article, the term used is VSL questionnaire to
refer to the computerized deaf-friendly questionnaire designs
implementing full access in sign language using video protocols.
When it is necessary to distinguish between the modes of
administration we use the short forms VSL-CASI and VSL-CAPI,
for convenience.

In the 21st century, sign language assessment tests have been
another important source of advances in computer- and web-
based video sign language implementations (Enns et al., 2016;
Haug, 2011; Haug, Herman, & Woll, 2015; Haug & Mann, 2008;
Hauser et al., 2016; Herman, Holmes, & Woll, 1999; Hermans et
al., 2010; Lara-Escudero, 2017; Mann et al., 2016). New method-
ologies have started to adopt VSL questionnaires as a mode
of administration, such as sign language comprehension and
video quality evaluations on technological devices (Cavender,
Ladner, & Riskin, 2006; Tran, 2014; Tran, Kim, Riskin, Ladner, &
Jacob, 2011; Tran, Riskin, Ladner, & Wobbrock, 2015) including
synthesized sign language played by signing avatars or anima-
tions (Huenerfauth & Kacorri, 2015). Other VSL questionnaires
are described in some research-led surveys and tests in different
fields, such as Deaf education and sign language teaching
applications (Hansen et al., 2018; Higgins, Famularo, Bownman,
& Hall, 2015; Hussein & Al-Bayati, 2009), cross-modal language
user tests (Lucas et al., 2013), cross-cultural social surveys
(Fontaine, 2012), sign language teaching surveys (Pyfers, 2017),
sign language interpretation (De Wit, 2011; Lang, 2015), or
accessibility services and use of technology (Maiorana-Basas
& Pagliaro, 2014; Napier et al., 2018), among others. Even though
all these researchers acknowledged the use of a computer-based
VSL questionnaire, the technical design of the implementations
varies greatly, ranging from specially created, interactive
applications to the use of existing online survey platforms that
play video sign language content alongside it.

Moreover, for self-administered interviews, participants
should go back-and-forth between the two versions, which
would increase both time burden and cognitive burden, and
therefore affect response time and nonresponse rate. Together
with participant burden, this mode of administration still
required some degree of literacy to match the sign language
to the written in order to submit the responses. The written
source questionnaire was laid out in a clear manner, containing
not only the source language but also the main language of
interaction with the test platform. The sign language version
contained an additional target language with a less prominent
or lower position, thus subordinating sign language to the official
written language.

Nowadays, new technologies have allowed sign language
interlocutors to interact virtually using their own language
(Lucas et al., 2013). Deaf community members have rapidly
become extensive users of mobile and computer applications
that implement video technologies, such as video telephones,
video chats, video calls, video blogs, video messages, or
video sharing. At the same time, computerized, web-based
instruments containing sign language have started to become
more frequent. New technologies not only introduce the
possibility of embedding video clips to develop web-based
questionnaire application, but also existing online survey
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platforms (such as MonkeySurvey or Google forms), which
introduce the possibility of inserting videos from video-sharing
platforms (such as YouTube) and upload user video files in
their features. These platforms and applications allow sign
language on-screen setups following different technical designs
that directly impact accessibility features, language status,
and usability.

Accessible technical designs: question format and layout. Most
studies including a computer-based VSL questionnaire do
not provide detailed descriptions, if any at all, particularly
in regard to technical design, delivery format, and usability
of the instrument. Some exceptions are Gerich and Lehner
(2006), Haug et al. (2015), Lipton et al. (1996), Napier et al.
(2018), and Samar, Barnett, Oyzon, Mowl, and Sutter (2012).
After conducting a survey among sign language test developers,
Haug (2015, p.37) acknowledges that none of the studies that
had a computerized format addressed the usage of ICTs for
sign language test development. According to the language
of on-screen presentation, we distinguish two types of VSL
questionnaires: One-clip VSL questionnaires and multiclip
VSL questionnaires

One-clip VSL questionnaires. One-clip VSL questionnaires show a
written online survey with one video screen embedded, showing
a video clip of the sign-translated version (see Figure 1). Video
clips contain both questions/stimuli and answers in a single
video sequence. Answers can be identified by using numbers,
letters, and vertical or horizontal lists. In order to make the video
clips and question sequence more usable in the signed version,
some authors use one clip per questionnaire item; only one item
is shown on screen at a given time (Barnett et al., 2017; Goldstein
et al., 2010; Pyfers, 2017; Tran, 2014; cf. Huenerfauth & Kacorri,
2015, simultaneously display four questions and their response
items on one screen).

The common layout shows the video at the top of the screen
with the text version at the bottom or on the left. Typically,
responses have to be submitted using the written format. For
closed-ended questions the answer has to be selected from
a set of predefined written responses, for example, yes/no or
multiple choice. For open-ended questions, frequently, a text box
requires the participant to write the answer (see, e.g., Fontaine,
2012; Goldstein et al., 2010; Huenerfauth & Kacorri, 2015; Pyfers,
2017). As with the noncomputerized video-taped questionnaire
in Brauer (1993), this is an accessibility option that adds too much
strain to the signing participant, as it only translates the linguis-
tic content but not the format of the questionnaire. Additionally,
it requires literacy and has limited interaction features with the
signed video version. This might affect usability in an attempt
to remove written language literacy requirements and enhance
accessibility.

Some studies have used color codes and symbols instead
of written options to submit responses in multiple choice and
Likert scale answers (Gerich & Lehner, 2006; Kipp, Nguyen, Heloir,
& Matthes, 2011; Napier et al., 2018; Pardo-Guijarro et al., 2015).

Multiclip VSL questionnaires. The second type of VSL question-
naire format is multiclip VSL questionnaire, which displays a
combination of more than one set of videos simultaneously to
present both the question and the selected answers in separate
video sequences. Multiclip layout designs aim to reproduce stan-
dard, computerized written instruments, both in content and in
layout to provide better adaptations.

One of the most prominent advantages over other designs
is that they are fully accessible in sign language and do not

require written language literacy. Multiclip VSL questionnaires
can implement monolingual questionnaires in the signed
modality. Thus, they can provide improved reliability and
validity of the survey or research instrument for sign language
users, especially in the case of language assessment tests.
Furthermore, multiclip formats are a way of implementing fully
translated bilingual questionnaires, where sign languages can
be laid out in a prominent on-screen position, removing the
hegemonic subordination to the written formats.

Similarly, developing multilingual cross-modal question-
naires allows one to implement visual communication systems
toward universal design. They grant access to a greater number
and a wider range of potential deaf respondents within the
diverse deaf population and their language choices in a number
of ways (Graybill et al., 2010; Napier, et al. 2018; Tran, 2014).
Multiclip formats present not only advantages but also limita-
tions. Among the former they can reduce burden and nonre-
sponse in questionnaires targeting deaf populations by offering
choice of language and mode of questionnaire completion that
might suit groups with differing communication skills. They may
help to solve the issue of underrepresentation of the signing Deaf
community in general population surveys. Finally, they provide
better representation of languages in the signed modality and
promote equality. Regarding limitations, they commonly display
only one item—one question and the set of responses—at a time.
Thus, they cannot provide an equivalent format for standardized
questionnaires that present a whole set of questions (Dillman
& Christian, 2005, as cited in Gerich & Lehner, 2006, p.271). Be
that as it may, using computer-assisted VSL questionnaires has
the potential to create better questionnaire adaptations and
enhances accessibility for sign language users.1

Implementing Accessibility and Usability
Features in Sign Language-Friendly
Questionnaires
Our multiclip video sign language questionnaires were first
developed withn the HBB4ALL project funded by the European
Commission (CIP-ICT-621014; 2013-2016) as a web-based data
collection tool for sign language interpretation pilot tests. The
tests aimed to collect data about perception and processing
of information of the contents, usability, and user preferences
regarding size and position of the sign language interpreter on
TV in four different screen configurations. The detailed design
and procedures, results, and findings of the experimental pilot
tests are further presented in Bosch-Baliarda, Soler-Vilageliu,
and Orero (2019). For the purposes of this paper we will first
briefly describe the experimental procedure to provide a context
to the questionnaire and later focus on the description of the
design and development of the tool itself.

Experimental Settings

Participants in the pilot test were 32 deaf users (16 men/16
women) from the metropolitan area of Barcelona in Catalonia
(Spain). Their ages ranged from 17 to 76 years (mean, 40 years).
They were recruited through the Catalan Federation of the
Deaf (Federació de Persones Sordes de Catalunya, FESOCA). All
of them use Catalan Sign Language (LSC) to communicate in
their everyday lives and have self-identified as being proficient
signers.

The experimental task consisted of watching four clips
extracted from the documentary “Joining the Dots”
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Figure 1 One-clip layout for cross-modal bilingual VSL questionnaire.

(Romero-Fresco, 2012). Each clip was displayed in a different
screen configuration and an Eye tracker Tobii 60, controlled by a
Toshiba Portable personal computer recording participant’s eye
movements.

Users were individually tested in different local Deaf asso-
ciation offices. After being welcomed, they had to fill out the
consent and image release forms and answer the demographics
questionnaire. Following these preliminary steps, the experi-
mental procedure began. Each participant watched one clip and
answered three questionnaires immediately after a visual recall
test, a language recall test, and a user experience test to tackle
usability and user preferences for each screen configuration.
We did not include any questions to gather data regarding the
usability of questionnaire itself. All tests were administered and
recorded on a MacBook Air personal computer. This process was
repeated four times, one for every clip.

Questionnaire Design

The design approach to develop the target questionnaires was
a mixed mode. The source questionnaires were first created
in written Spanish and were later translated into LSC for the
target questionnaire. The initial approach in question design
involved asking the same questions and translating, or the ASQT
approach. The questionnaires developed for captioning user
tests were taken as the source question sets. Later some ques-
tions were adapted to the visual culture of the Deaf community
in Catalonia and others had to be newly created to address
specific features of the sign language interpreter on screen
presentation (asking different questions, or the ADQ approach;
Harkness, 2008; Survey Research Center, 2016).

The translation/adaptation was dealt with in a one-team
framework by a small team comprised of three members: one
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Figure 2 Multiclip layout monolingual VSL questionnaire.

deaf native signer and two hearing nonnative signers. The deaf
team member was a highly skilled sign language teacher for sign
language interpreters and communication support workers. She
has a vast experience as a deaf consultant in research and in cre-
ating and adapting educational materials into LSC. The second
team member was a certified hearing sign language interpreter
with more than 15 years of intensive working experience in
many areas and skilled areas, such as TV. The third member
of the translation team was the bilingual bimodal researcher
assistant, trained in deaf studies, sign language linguistics, and
sign language interpretation.

The translation procedures included two translations from
the hearing team members reviewed by the deaf consultant.
She fine-tuned the translations and also pointed out which
questions should be further adapted. The final translation was
thus collaborative and agreed on by the three team members.

The team translated both the video clips for the stimulus and
all the questionnaire items. The signing model for the trans-
lated documentary clips was down to the input of the pro-
fessional hearing interpreter, providing a parallel input to the
most frequent use of sign language on TV, whereas the sign-
ing model for the questionnaire items was the deaf signer, in
order to provide a native input. Special care was taken when
creating the linguistic recall questions to use the same lexi-
cal items in both the interpreted clips and the questionnaire
items, questions and responses. Thus, the linguistic input was
controlled in both dialect and phonological variation of the
targeted signs. Failing to do so would make the evaluation of
the participants’ performance impossible to evaluate and would
have compromised the validity of the results. Finally, all ques-
tionnaire items were video-recorded using a chroma key. A video
protocol was the selected format so that the questionnaire input,
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accuracy, and consistency could be guaranteed throughout the
pilot test.

Technical design features implemented in HBB4ALL questionnaires.
Even though the test was designed to be conducted with a small
sample of 32 participants, the research team wanted to create
a technical instrument design that allowed full accessibility of
the questionnaire contents in sign language. The researchers
wanted, on the one hand, to create a sign language-friendly data
collection tool that could include video protocols to enhance
validity and reliability of the instrument, especially for the sign
language recall test. On the other, they wanted to create a deaf-
friendly instrument that would enhance research engagement
and usability of research tools by the targeted respondents, deaf
sign language users. Additionally, we aimed to design a web-
based on-screen layout that would attribute the same social and
linguistic status to both language modalities, LSC and the writ-
ten languages of the territory, namely Spanish and Catalan. This
methodology was innovative because it had never been used in
the country before nor in the field of accessibility research.

Because no existing online survey platforms allowed multi-
clip layout customization for the different types of questions
(multiple choice, yes–no, etc.), the technical team members
developed a multiscreen, computer-assisted data collection
program that could implement the desired features. Both local
and online versions were tested in the different pilot tests.
Even though developing tools that allow implementations of
questionnaires fully accessible in sign language was more time-
and cost-consuming, it was an effort that was not to be avoided
to grant research standards. For a more detailed description
of the technical platform implementation, question technical
designs, and technical formats see López et al. (2019).

Regarding language on-screen presentation, we wanted the
research tool to be fully accessible in both signed and written
modalities. The aim was to improve its usability within the
diverse deaf signing communities, from skilled deaf signers
regardless of their literacy levels to nonnative deaf signers that
may rely on the written form or that prefer the written form
to access certain questionnaire items, especially in the demo-
graphic questions. The platform was designed so that it could
include a computerized sign language version of the informed
consent and image release forms, so that these crucial aspects of
the research tools were also accessible to signers who preferred
this modality. Both forms were played or read before conducting
the test and answering the questionnaires.

As in most of the previous multiclip VSL questionnaire
designs, only one question was displayed on-screen at a time
so that no scrolling was necessary. The multiclip question
layout was designed to make LSC prominent on the screen
(see Figure 3). The video clips for the questions were placed top
center of the screen, and the different possible responses were
displayed horizontally underneath. Each answer video clip was
identified with a thumbnail showing the fingerspelling hand
shapes for A, B, C, and D, respectively—or number hand shapes
in the Spanish Sign Language test—to make them visually more
distinct from the question video clips and to provide consistency
throughout the different question designs. The written versions
were displayed under each video clip.

To give the same status to both language modalities in the
technical design we introduced an innovation for submitting
the answers. As mentioned in Implementing Accessibility and
Usability Features in Sign Language-Friendly Questionnaires
section, most VSL questionnaires require participants to submit
their responses using the written items, generally by a single

Figure 3 Screenshot of the multiclip layout design from the LSC HBB4ALL cross-

modal bilingual questionnaire.

Figure 4 Screenshot of a multiple choice question design with four answers

selected for submission in the Spanish Sign Language HBB4ALL cross-modal

bilingual questionnaire.

click on the selected response or a bullet in line with the
response item. In our questionnaire we wanted sign language
to be the language of interaction too, so that both language
modalities could play the same central role. To select the desired
answers, participants could click on the video clip. Once the
answer was selected, a blue frame would appear and the next
button would be enabled. See Figure 4.

Thus, participants’ responses would not rely on their literacy,
and they could avoid going back and forth between the writ-
ten and signed versions of the questionnaire items in order to
respond. This innovation was designed not only to improve the
language status but also to reduce cognitive burden, response
time, and overall time, which was one of our concerns regarding
test duration.

A reproduction feature to allow “skimming” and “scanning”
the videos was designed. The function was to make the user
experience more comparable within the two languages in the
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fully cross-modal bilingual questionnaire. By swiping on the
available answers the video clips were played automatically.
Both the question and answer clips could be replayed, paused,
forwarded, and rewound by clicking on the symbol buttons in a
standardized video player bar.

Other features were introduced to improve the experience
of older users, blind or partially sighted signers. For example,
the speed rate and size of the video clips could be adjusted
according to the user needs in order to improve usability and
accessibility. Each video clip item could be played full-screen
if selected.

Results
The participants acknowledged that it was the first time they
had used a questionnaire fully accessible in sign language and
positively valued the language choice offered in the bilingual–
bimodal approach. They also valued the use of deaf signers.
Although we did not include any formal controlled questions
to gather feedback on the strategies used, some were discussed
informally at the end of the test. All participants used both
language modalities to some extent when completing the ques-
tionnaire. Participants with higher literacy skills skipped most
of the video items, especially in the demographic and user
experience tests, because it was much faster than going through
the response items. However, they all watched the sign language
version for the recall tests. Strategies regarding the language
chosen to access the questionnaire items differed greatly. Some
participants first read the written items and used the signed
version to double-check comprehension, whereas some used
the opposite strategy. For example, some users would watch the
video first and then read the responses to “learn” the words for
some of the signs they did not know previously. However, the
signed version was mostly used for response submission.

The “skimming” feature was used both to previsualize the
possible responses and to double-check the response before
submitting the final choice. Younger participants exploited this
feature more than older subjects, which helped them going
much faster through the tests. Additionally, three older partic-
ipants asked the interviewer to help them submit the responses,
because they were not confident enough to interact with the
computerized interface.

The other built-in accessibility features were scarcely used.
None of the participants used the speed adjustment, and only
one used the full-screen video feature in two questionnaire
items. The size and color contrast of the filmed items was
considered to grant accessibility to the signed content.

The web-based questionnaire design allowed automatically
saving the results on the server. However due to server connec-
tivity issues 5 recall test responses and 11 individual response
items were not saved automatically.

Discussion of the Current Approach
The present questionnaire design aims to encompass pre-
vious findings in the method designs developed for sign
language assessment tests and in deaf-friendly surveying
instruments. The resulting interface is an appropriate tool
that can successfully implement a cross-modal bilingual
questionnaire design. It not only is fully accessible in both sign
language and in writing, but also provides a similar status of the
two language modalities in both their on-screen representation
and in their functionality, such as allowing participants to

submit their answers through the interactive signed version
of the responses. It has shown to be a valid research tool to
implement an interviewer-administered sign language recall
test that can match the modality representation of the stimuli,
the questions, and the response items, and thus enhances the
reliability of the results.

However, schedule and budget limitations together with the
scope of the study impeded the implementation of more features
that have been described for deaf-friendly surveying instru-
ments, such as offering choice from different signing models
using a wider range of sign language styles or other accessibility
features in the written versions such as including Easy to
Read. Similarly, other customization features such as offering
background color choice were discussed but could not be imple-
mented in this prototype version. Still, background color is a
feature that could both reduce eye fatigue and improve accessi-
bility and readability among signers with different sight status.

As already mentioned, computerized, sign-friendly question-
naires are the most affordable and reliable mode of adminis-
tration that give access to sign language as a prerequisite to
comply with ethical standards and achieve human rights for
sign language communities in research. Nevertheless, this mode
of administration holds some disadvantages when compared
to traditional, written paper-and-pencil questionnaires. Namely,
there are at least three major drawbacks: they are more expen-
sive to produce, they are bound to technical malfunctioning, and
sometimes there is increased time burden, as they take longer to
be conducted.

Regarding the detrimental time factor, Graybill et al. (2010)
acknowledge that access to answer choices in a sign language
survey is necessarily sequential, unlike what occurs in a
written survey. Participants in a written survey have a near-
simultaneous access to all response items. They are able to scan
and skim answer choices and reread them repeatedly, in any
order, before making a final choice, whereas respondents to a
VSL questionnaire have to watch and consider each answer in
turn before selecting a response or replay any of the answer
video clips. These authors admit that the modality differences
greatly affect the experience of completing a survey, although
VSL questionnaires would be more comparable to the experience
of a telephone survey.

When designing our interface, we discussed some features in
the questionnaire design to reduce the overall interview time. On
the one hand, reducing time burden was one of the arguments
for choosing a cross-modal bilingual design for all the ques-
tionnaire sets over a monolingual sign language design. This
option clearly reduces time burden but introduces new sources
of uncontrolled bias among and within participant responses.

Furthermore we wanted to implement some technical inno-
vation that would allow simultaneous access to all the video
responses. A first attempt in the design displayed all the signed
response items playing simultaneously, nonstop along with the
written items. However, this version produced too much noise
and was not deployed. In this same direction, we finally imple-
mented the “skimming” function that had to be activated by the
respondent. This feature helped manage the sign-based version
faster.

Conclusion
This article revised existing literature toward the design of a
new sign language questionnaire. From the revision, the first
recommendation is that data collection from end users should
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be performed in their preferred language and language modality.
This is the safest way to avoid any polluted resulting data due
to misunderstanding, biased replies, and lack of participation.
Moreover, dealing with deaf sign language users means com-
bining the language and culture minority paradigm of the sign
language communities. Including sign language in all steps of
research to grant full accessibility is a requirement to comply
with the human rights of this minority group. In the human
rights paradigm, authors generally agree that accessibility plays
a central role, either as a human right per se or as an instrument
for the fulfillment of human rights (Greco, 2016).

Therefore, removing communication barriers and granting
accessibility to question content in sign language is a prereq-
uisite in order to conduct ethical research with signing deaf
individuals. Yet it is not enough to meet research standards.
Specifically in questionnaire-based research, such as surveys or
tests, it is equally important to develop robust instruments in
terms of question design, format, and mode of administration
to reduce affliction and participant burden and measure effects
due to the language visual modality. Although the production of
video sequences is time-consuming and costly (Gerich & Lehner,
2006), this is a prerequisite for result validity and reliability.

We have argued that multiclip VSL questionnaires are
currently the best mode of administration for sign-friendly
video-CASI. These questionnaires can deliver adapted designs
for both signed monolingual and cross-modal bilingual tools.
Whereas instruments fully implementing a sign language
are necessary when carrying out sign language testing. Further
adaptations may be necessary when the questionnaire is
designed for surveying a wider range of deaf populations with
different communication needs and language preferences. Deaf-
friendly research instruments are crucial to any survey research
within the social sciences that target a more general population.
Deaf-friendly questionnaires should capture the inherent
heterogeneity within deaf populations regarding the diversity
of communication and literacy skills along with language choice
and preference. Failing to do so would entail underrepresenta-
tion of deaf people, both due to noncontact (such as in telephone
surveying) and a higher rate of nonresponse.

The literature review led to the finding that most VSL ques-
tionnaires happen in very specific field areas, such as health
surveys or sign language testing. VSL questionnaires are not
mainstreamed across any democratic citizen participation por-
tal or any general topic. Moreover, differences are even greater
when we have a look at the sign languages that have been imple-
mented. The vast majority of computerized VSL questionnaires
have been developed in American Sign Language, and just a
few are sparsely found in other national sign languages: de Wit
(2011) for Dutch Sign Language, Fontaine (2012) for Belgium Sign
Language, Gerich and Lehner (2006) for Austrian Sign Language,
Kipp et al. (2011) in German Sign Language, Pardo-Guijarro et
al., 2015 for Spanish Sign Language, Napier et al. (2018) and
Pyfers (2017) in International Sign System, or our questionnaires
developed in LSC and Spanish Sign Language. An encouraging
exception is found in the field of sign language assessment
tests, where the collaboration between researchers and a well-
documented tradition of procedures in test adaptation have
favored the development of tools in multiple sign languages.2

Cross-modal VSL questionnaires, displaying both a written
language and a signed language, enhance the linguistic and
social status of both languages represented, thus raising the
status of the minority language. Additionally, they introduce
new possibilities for universal design questionnaires that can
simultaneously include different forms of communication.

Cross-modal bilingual designs can thus provide better language
accessibility and language choice and avoid or bridge literacy
requirements. In fact, advances and innovations on computer-
ized VSL questionnaires are promising and can benefit not only
sign language users and researchers. Offering the possibility
to choose and combine one screen several language variants,
language modalities or other adapted visual communication
systems, is a benefit not only for the diverse deaf population but
also for the diverse general population.

However, there is still much need for research, collaboration,
and development. Haug (2015) acknowledged that exploring ICT
for sign language testing is a barely researched and indeed
almost neglected area. This is still applicable to surveying and
general questionnaire design in other field areas too. In our
pilot questionnaires we implemented skimming advance and
other customizations such as size and speed of the video. These
are examples of better adaptations aiming to reduce both time
and cognitive burden. However, more research is needed to
promote new advances related to video processing and usability
for video questionnaires. These advances should be widely avail-
able through cost-efficient technological platforms that should
be developed collaboratively in research teams involving deaf
professionals and consultants at all stages. All advances toward
mainstreaming sign language-friendly and deaf-friendly ques-
tionnaires will thus contribute to a more diverse and inclusive
society not only for deaf populations but also for all citizens.
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Notes
1 See Gerich and Lehner (2006) and Haug (2015) for a review of the
advantages and disadvantages of video-supported CASI com-
pared to traditional noncomputerized data collection methods
in the context of the research in sign languages.
2 Visit Sign Language Assessment Instruments hosted by Tobias
Haug at http://www.signlang-assessment.info for a fully com-
prehensive resource; see Lara-Escudero (2017) for an updated
short list of the languages available.
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