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Deaf-friendly research — conducting
research using an electronic
questionnaire

Abstract

A non-exclusive approach in conducting survey-based research which assumes the partici-
pation of people with disabilities is one of the important ethical aspects of the research
process. The use of the tool, which has been designed in accordance with the universal
user-oriented design, makes it possible for people with disabilities to take an active part
in surveys. This means that they can present their attitudes and express opinions within
the conducted surveys.

The aim of the article is to present the issue of conducting surveys using an electronic ques-
tionnaire among deaf people, modelled on the Avatar PJM project. People with a hearing
impairment, whose first or primary language used for communication is a sign language,
should be given a questionnaire in an appropriate form enabling them to complete it easily.
The discussed project presents a proposal to construct a questionnaire using the LimeSur-
vey software. The questionnaire has been adapted to the needs and expectations of the
recipient group. The presented solution for designing a user-friendly research tool can be
used in other types of research in this group of respondents (e.g. industrial or educational
research) or can become an inspiration for further research in this field.

Keywords: clectronic questionnaire, Deaf-friendly research, universal user-oriented design,
surveys, Avatar project

Introduction

Universal Access assumes the right to equal access to Information Technologies for
all regardless of age, experience, cultural background or disability. It is a perspective
that ‘recognizes, respects, values, and attempts to accommodate a very wide range
of human abilities, skills, requirements, and preferences in the design of computer-
based products and operating environments’ (Stephanidis & Savidis, 2001, p. 41). In
that sense, a well-designed product is usable by anyone, anywhere, at any time, to
the greatest extent possible, without the need for a posteriori adaptation or special-
ized design (Connell et al., 1997). It also eliminates the need for additional “special
features”. The main aim of Universal Access is to undertake systematic efforts to
Michat Socha prevent the exclusion of certain users from the information society. On the other

\\ hand, it provides a technological substratum for elnclusion in this society, under-

stood as the process of engaging and involving many diverse individuals and cultural
or national groups who should help shape and determine technological outcomes
(Stephanidis, 2009).

The knowledge and experience derived from such an approach can be applied in
the process of equitable inclusion in survey-based research of people who have been
excluded so far or who could not be full partners in research, or full-fledged research
participants. Therefore, Universal Access can be an approach that supports and provides
space for the inclusion in conducting academic research of various minority groups or
groups of people with disabilities. We want to present the adoption of the Universal
Adam Piasecki Access approach based on the example of developing a research tool in the form of
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a survey dedicated to deaf' people, i.e. those who are
classified as people with disabilities and as a linguistic
and cultural minority. In the article we will present the
implementation of a computerized video question-
naire accessible in the Polish Sign Language in the
Avatar PJM project. The solutions used in the project
may be implemented and duplicated in small-scale
research projects dedicated solely to deaf respond-
ents or in studies of wider populations including such
minority groups as the Deaf community.

In this paper, we explore the theoretical assump-
tions as to how representatives of the Deaf community
can participate and get involved in academic research.
We discuss types of survey research and the possibility
for people who use a sign language as their preferred
language for communication to take part in it. These
indications correspond to the research project, con-
ducted in 2019-2020, on the possibilities of increas-
ing the readability of statements in the Polish Sign
Language using an animated virtual character (avatar),
in which we have adapted the survey research tool to
make the survey fully accessible to deaf people.

Figure 1
Model of communication process in Avatar PJM project
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Universal user-oriented design

Today’s information society is based on informa-
tion which is widely used in everyday social, cultural,
business and political, life (Krzysztofek & Szczepanski,
2005). In such a society, efficient information flow is
indispensable, along with its collection and process-
ing (Babik, 2015). Hence quick information transfer
should ensure that the information is available in
different forms, so that any person can obtain it in
any conditions.

Language is for communication, i.e. transferring
information. Here the communication process takes
place between the sender conveying a message and
the message receiver. Communication should be
a two-way process during which information is ex-
changed, and the message is understandable to both
parties and free from information noise (interference)
or information barriers (restrictions).

The article is focused on the description of the
applied tool intended to provide proper transmission
of information during the questionnaire-based survey
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Source: produced by the author based on Marketing communications: discovery, creation and conversations (p. 41), C. Fill & S. Turnbull,

2016, Pearson.

! We use the capital D to refer to people whose first or preferred language is a visual sign, and who identify them-
selves with and are actively engaged with the Deaf community. We use the lower-case d to describe all kinds of deaf
persons, including those who are hard of hearing. This does not mean “oral/medical” but rather biologically/corporally
deaf. We use the term d/Deaf when the distinction between these categories of deaf and Deaf is unclear and is not

obvious (Kusters et al., 2017; O’Brien & Emery, 2014).
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in the selected group of recipients, i.e. the deaf. The
research methodology requires suitable information
exchange, in the sense of proper communication
throughout the period when the survey is conducted.
If the survey makes use of a tool, e.g. a questionnaire,
the tool should be adapted to and understandable
for the recipients. Deaf people are a group of survey
recipients to whom the message has to be conveyed
in a language they understand.

In order to provide proper information flow during
the survey, the challenge faced by the project team
was to prepare it in such a way that the communica-
tion and information barriers could be overcome,
while the information noise, causing certain restric-
tions to the survey, could be avoided.

“Technological advances related to multimedia
frameworks have transformed the ways in which
users interact with and access all types of content”
(Fonseca, 2015, p. 307). In order to properly design
the tool for conducting surveys in the group of deaf
people, the project team focused on elements which
are important in communication with and between
the deaf. Other points of focus were issues and hints
for the development of Human-Computer Interaction
(see Kostrubata, 2013) and the User-Centered Design
(UCD) (see Garrett, 2011), including the usability
and accessibility of the tool for the user. Interactive
systems play an important role in today’s world.
Examples of IT solutions are application software, web
applications, Internet portals, games, and educational
and entertainment applications. Marek Sikorski (2017)
emphasizes that the user’s satisfaction from a given so-
lution lies in its usability and handling ease. The quality
of a given IT product is also perceived with respect
to how the user-system interaction is designed, i.e.
the user interface ensuring communication with the
computer (p. 22). A badly designed interface may cause
errors in the system operations and task completion,
prolong the learning process, and result in the user’s
reluctance to work with the product. Therefore, while
developing the product, one has to take into account
factors such as understanding the users (learning their
limitations, habits and customs) and understanding the
requirements the product has to meet (context of use
— needs, ergonomic criteria) (Sikorski, 2017).

Information which is conveyed in an easy-to-read
form has to improve accessibility through more easily
understandable text. It is more appropriate for differ-
ent target groups (Heumader et al., 2020). Therefore,
while preparing the questionnaire tool, the authors
paid attention to the use of accessibility principles
(WCAG, 2021) i.e. it is required to be Perceivable,
Operable, Understandable and Robust (European
Parliament, n.d.).

Diversity of the deaf

In terms of language and communication, the deaf
constitute a non-homogeneous group. As Monaghan
et al. (2003) wrote, ‘there are many ways to be deaf”.
The spectrum of individual communication styles ex-

tends across a continuum from the deaf who do not
sign, and use only a spoken language, to the deaf who
are sign language users, with a significantly limited
knowledge of the spoken language.

Even so, sign languages are the primary means of
communication for a portion of the deaf and hard-of-
hearing communities. These groups in particular are at
risk of being excluded from participation in scientific
research in which data collection methods based on
the national language in speech or writing are used.
For many deaf people, a sign language is their first
(mother tongue) or preferred language in communica-
tion. Spoken or written languages are often second
languages and literacy levels among deaf signers vary
in this respect (Lederberg et al., 2013; Napier et al.,
2018). Therefore, the deaf as researchers or research
participants are frequently underrepresented, because
of the issues with different modalities in conducting
research (signed, spoken, written) and the need of
interpretation, transcription and translation (McKee
et al., 2011; Young & Temple, 2014).

Beyond the issues of language knowledge and
literacy, there are also additional considerations of
language preference. It is possible to know two or more
languages, but their mere knowledge does not mean
the opportunity to participate in each or any of them in
academic research. In the case of the Deaf community,
it cannot be assumed that someone’s knowledge of
the spoken language, e.g. English, will be sufficient
to participate in the study. Deaf people have various
language preferences and the majority of them switch
languages and match their chosen communication to
the interlocutor, e.g. they sign with friends, sign or
speak with their families and speak in official circum-
stances (public institutions, health care etc.) (National
Deaf Center on Postsecondary Outcomes, 2019; Pad-
den, 2000). Also, it is incorrect to assume that if a deaf
person participates in the study, he or she will want
to communicate in their sign language. In the case of
bilingual or multilingual deaf people (who know at
least one sign language and one spoken language) it
may be inappropriate to conduct research only in a sign
language, without giving the possibility to participate
on an equal footing to those whose first language is
a spoken one. Therefore, it will be necessary to retain
the possibility of answering questions and collecting
data in both languages (Young & Hunt, 2011).

Another case of possible exclusion of signing deaf
participants from academic research is a situation in
which it is conducted by hearing researchers who can-
not sign and are not aware of the Deaf community’s
needs. This situation may result in conscious or uncon-
scious marginalization or even systematic exclusion of
deaf participants due to communication difficulties of
hearing researchers who lack sign language skills, or
due to no/insufficient funding to hire sign language
interpreters (Napier et al., 2018).

The above-described issues of excluding the deaf
from conducting and participating in academic re-
search have their roots in historical isolation of the
Deaf community from a variety of public activities
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as a result of communication, cultural, social, and
language barriers (McKee et al., 2013; see also Ladd,
2003; Lane, 1993). Therefore, being aware of the cur-
rent changes in this area and the ongoing processes
of including and opening up access to various areas
of social life, we take the position that it is necessary
to undertake conscious and systematic actions of
including deaf people in research processes or their
individual stages.

Deaf-friendly surveys

The role of deaf people in scientific research can
be considered from two perspectives: deaf people as
researchers and deaf people as research participants.
In the first approach, it is satisfying that the number of
deafresearchers in academia is growing. This increase
does not concern only the area of research related to
Deaf studies or sign languages, but also the humani-
ties, social sciences and hard studies (Kusters et al.,
2017). Nevertheless, in this article we would like to
focus on issues related to the participation of deaf
people in research as respondents and the changes
in methodological procedures that make this research
more Deaf-friendly, i.e. more inclusive and culturally
appropriate (Singleton et al., 2015). Many ways are
described in literature to adapt and adjust the research
process to the needs of deaf people and thus increase
the correctness of the conducted surveys. Among
them are the following:

* interpretation of informed consent documents
into a sign language in order to ensure that
deaf participants with limited spoken language
proficiency will comprehend them (McKee et
al., 2013; Singleton et al., 2015; Singleton et
al., 2014);

* ensuring confidentiality and anonymity of data
recorded on the video while collecting the re-
sponses of deaf participants in a sign language
(Singleton et al., 2014; Singleton et al., 2015);

* ensuring a proper physical environment in which
the data are collected, for example guaranteeing
appropriate room acoustics (no reverberation)
for hearing aid users or proper lighting condi-
tions for lip readers (avoiding situations where
the light is dim or when it is placed behind the
speaker) (Young & Hunt, 2011);

* maintaining visual accessibility and avoiding
visual disturbances while conducting research
with signing deaf participants. The sign lan-
guage is based on visual modality, therefore it
is necessary to ensure good mutual visibility of
researchers and study participants for fluent and
appropriate communication and smooth infor-
mation flow (Hill, 2015; Young & Hunt, 2011);

* ensuring the presence of a sign language
interpreter during research with signing deaf
participants in a situation when the researcher
does not sign at all or signs, but not well enough
(SLLS Ethics Statement for Sign Language Research,
2016; Young & Hunt, 2011).

Another example of activities to increase the
possibility of participation in the Deaf community-
based research is modification of research tools and
adjusting them to the language preferences of the
respondents. In the past, surveys have mainly been
conducted in writing, using sheets of paper, and were
made during direct contact, the so-called PAPI System
—Paper over Pencil Interview. Currently, some surveys
still use this form. Since the 1980s, technological
advances have transformed the way research data are
collected and processed. New, more effective and less
time-consuming techniques have been developed,
such as: Computer-Assisted Telephone Interviewing
(CATI, telephone version of PAPI); Computer-Assisted
Personal Interviewing (CAPI, interviewers read the
questions and enter the answers into laptops from
which they are directly sent to the measurement
center); Audio Computer-Assisted Self-Interviewing
(ACASI, respondents read or listen to the computer
questions and then enter the answers to it on their
own. There is also a telephone version of this tech-
nique — T-ACASI); Computerized Self-Administered
Questionnaires (CSAQ, where questionnaires are
submitted as computer files). The latter has been
almost completely replaced by Computer-Assisted
Web Interviewing (CAWI) (Couper & Bosnjak, 2010;
Wright & Marsden, 2010).

All these techniques have at least one thing in
common — they exclude people with lower levels of
literacy from taking part in them, therefore in certain
types of research the representativeness of the re-
search sample may be questioned. In such a situation,
the level of understanding of the questions in the
written-form questionnaire may be incomplete or
inappropriate, especially in relation to the sublime
scientific language (Napier et al., 2018). It is a mistake
to assume that collecting data in written surveys is
not an exclusion because it is independent of hear-
ing ability (Young & Hunt, 2011). In fact, the lack of
hearing has a negative effect on the level of literacy
(Lederberg et al., 2013)

Modern technologies in the service
of the deaf

Due to the rapid development of the Internet and
the World Wide Web, the popularity of Internet re-
search has grown significantly and is now widely used
in various sectors of the research industry. Internet-
based research may be the basic research method or
be part of research that uses the triangulation of re-
search methods. The attractiveness of Internet-based
research is supported by the speed of data collection,
even with a large number of respondents, and the
relatively low costs of its implementation. In the
context of the Deaf community, a definite advantage
of Internet research is the possibility of using complex
instruments with rich visual functions and dynamic
elements (Bosch-Baliarda et al., 2019).

The advancement of information technology is
conducive to the development of solutions that can
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enable this group of respondents to participate in
surveys and thus give them the opportunity to express
their own opinions or share their experiences. Thanks
to broadband Internet, web cameras, and modern
software, it is possible to develop questionnaires with
a sign language version in addition to a text version. It
is also possible to save and collect responses provided
only in a sign language (European Parliament, n.d.; Na-
tional Deaf Center on Postsecondary Outcomes, 2019).
Ofcourse, many rules still have to be followed and
many aspects of using the technology have to be ob-
served, such as: proper lighting, appropriate position-
ing of respondents in relation to the recording device,
or the use of appropriate recording techniques. This
is essential in order to ensure that research material
is properly managed for further use and processing
(Kushalnagar et al., 2017; Kusters et al., 2017).

Visual presentation of the questionnaire content
and video recording enable research to be conducted
in a sign language, taking into account its specificity
and the cultural context in which it functions. It is
a system of visual-gestural communication. It is ar-
ticulated with the whole body of a signer, with the
most important role played by hands. In sign language
communication, non-manual signals, such as facial
expressions, eye gaze, body leaning, head tilting,
shoulder raising, mouthing, etc. and interpretation,
are also very important as they are used as gram-
matical markers. Therefore, the ability to transmit and
register these visual and motor nuances of expression
is extremely important for the subsequent proper in-
terpretation of the collected data in scientific research.
Moreover, the sign language syntax possesses a unique
characteristic: unlike the linear syntax of spoken lan-
guages, it allows for three-dimensionality. That means,
as opposed to words of a spoken language, that sign
language words can be articulated at different spatial
positions (Lachner et al., 2015). This feature, along for
example with the presence of metaphors in the sign
language, which work a bit differently than they do
in spoken languages (Ladd, 2003), causes that the ut-
terances of the sign language users can be recorded,
processed and transmitted only in the form of video
recordings.

There is no doubt that the language of science
and scientific communication is the spoken language,
especially English, but modern technology allows
us to open up to a completely new area of research
conducted from the beginning to the end in a sign
language.

There are different topic areas in which question-
naire-based surveys in the Deaf community are con-
ducted. Some of them are dedicated exclusively to the
Deaf’because their topics are related to Deaf studies or
to a sign language (see Kotowicz et al., 2020; Leeson
etal., 2018). The remaining are about universal human
issues when the researchers, due to various reasons,
want to collect data from people with hearing dis-
abilities too (see Kushalnagar et al., 2017).

The approaches to creating questionnaires with
the use of sign languages are different too. Some are

based on already existing questionnaires which are
adapted accordingly in order to include the under-
represented group of deaf respondents in the survey
(see Cornes & Brown, 2012; Graybill et al., 2010).
Others are more innovative. Here the questionnaires
are built from scratch and include the authors’ original
solutions as to how to implement a sign language into
a survey tool (see Kushalnagar et al., 2017). There are
also questionnaire-based surveys in which, similarly to
our survey, questionnaires adapted to a sign language
serve to evaluate signing avatars (see Ebling & Glauert,
2016; Kipp et al., 2011).

Avatar PJM project

The project “Research on Increasing the Readability
of Expressions in Polish Sign Language by an Avatar”
(Avatar PJM) (http://www.migowisko.pl/sztukamiga-
nia), was conducted by the EMAG Institute of Poland’s
Lukasiewicz Research Network (L-EMAG) (https://
ibemag.pl/en). The project was financed by the State
Fund for Rehabilitation of Disabled People in the open
competition “Social and technological innovations in
the process of disabled people activation”. The survey
was carried out in the voivodeship of Silesia, Poland,
in the period 01.01.2019 — 29.02.2020 and involved
111 deaf participants.

The goal of the survey was to assess the efficiency
of'the Polish Sign Language (PSL) communication by an
avatar and to identify features which, to the greatest
extent, contribute to satisfactory reception and suit-
able comprehension of the communicated message.
In addition, the survey allowed diagnosis and descrip-
tion of the preferences of the deaf as far as signing
avatars are concerned. The reason to undertake the
research was the need to develop a solution which
would increase the readability of a signed message
provided by an avatar and would contribute to the
liquidation of social barriers towards the deaf by
providing them with a tool supporting communication
in their natural language. Looking further ahead, this
research is meant to verify the possibilities of using
avatars in information systems (in offices, railway/bus
stations, public institutions websites) and to assess
the possibilities of efficient integration of the signing
avatar application with other IT systems.

The survey was conducted in three stages. In the
first, preliminary, stage, we compared how the par-
ticipants receive sign-language messages provided
by a human interpreter as opposed to an avatar. Dur-
ing the second stage, a 3D model of the avatar was
made, along with animation considering additional,
diagnosed elements which improve the sign-language
reception. In the third stage, we verified the recep-
tion of the animation which was equipped with extra
elements improving sign-language comprehension.
The results of the conducted survey were intended
to address the issues about the efficiency of avatar-
signed presentations.

One of the tasks of the L-EMAG team was to prepare
tools for the survey that focused on (1) comparing the
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readability of the message in the Polish Sign Language
provided by an avatar and by a human interpreter,
and (2) comparing the readability of the message
signed by the avatar before and after introducing the
modifications that resulted from the implementation
of readability-diagnosed features. This paper presents
the survey tool — the questionnaire developed for
research purposes.

Questionnaire structure

The challenge faced by the research team was
to develop a tool that would make it possible to
answer the questions and share opinions within the
focus group composed of deaf people. The develop-
ment concerned both the substantive scope of the
questionnaire, i.e. adaptation of the contents, and
technical issues, i.e. the usability and accessibility of
the contents carrier. As far as the contents adaptation
is concerned, the questions were formulated in a way
making them easy to read (E2R) (Hartley, 2012) and
easy to understand (Kools, 2012). From the technical
point of view, the presented tool was unique on the
Polish market, as the developed software, contain-
ing solutions for the deaf, made it possible to fill in
questionnaires in two languages: the Polish language
and the Polish Sign Language.

The first step and the scientific basis of the research
was a literature survey on the possibility to develop
IT systems for sign-language interpretation all over
the world. Additionally, the team analyzed different
publications to assess the state of the art in the field of
avatar construction, and possibilities of presenting the
sign language both in the form of avatars and in the
form of video-recorded human interpreters. The key
issue was to identify, based on the analyzed literature,
the language and communication abilities and needs
of the deaf with respect to scientific research.

Based on the literature survey, some factors were
identified which impact the accessibility of electronic
questionnaires available on the Internet and dedicated
to people with hearing disabilities. These are factors
aimed at increasing the efficiency and methodologi-
cal accuracy of data collection. In terms of the tool
availability through a web page, two concepts were
applied: User Experience Design (Brejcha, 2015; Lach-
ner et al., 2015; Marcus, 2006) and Usage-Centered
Design (Windl & Heimgartner, 2013). These concepts
were analyzed in terms of differences and similarities
which occur, or may occur, between the users from the
Deaf community culture and those from the hearing
majority. What proved to be useful while preparing
a personalized deaf-oriented questionnaire was practi-
cal hints on the usability of web pages. These hints
were followed to make the proposed tool useful and
to ensure positive experience on the user’s side (Krug,
2014; Nielsen & Loranger, 2006).

Based on the literature survey and the experience
gained during previous projects, a number of aspects
were recognized as indispensable in the developed
tool. One of the key decisions which affected further

work on the tool design and development was to
guarantee physical and sensual accessibility of the
questionnaire for deaf people (see: deafness medi-
cal model) and to consider cultural differences (see:
deafness culture-linguistic model, Ladd, 2003). Thus
it was decided to provide the contents both in Polish
and in the Polish Sign Language in order to increase
accessibility and avoid linguistic and cultural biases.
Moreover, it was necessary to offer an interface which
met the varied needs of users. Here the focus was on
the applied colors and fonts.

As far as the Polish language content is concerned,
it was stressed that the questions and answers should
be formulated in plain language which, on one hand,
rendered the text legible and understandable and
on the other hand did not raise difficulties during
interpretation into sign language. Such an approach
ensured that language equivalents in PSL could be
found. It also lowered the risk of misrepresentation
of the questionnaire contents, depending on the
language in which it was conducted. Hence, this ap-
proach increased the credibility of the collected data.
In addition, regarding the sign-language text, a native
signer was employed to interpret the text and sign it
in the questionnaire video recordings. A native signer
has an ability to place the interpreted and signed con-
tents in the cultural context of the Deaf. This way, the
signed message does not become devoid of linguistic
and cultural nuances which may be crucial for the
research results. Both in the Polish language and the
Polish Sign Language, it was necessary to guarantee
proper visibility and readability of questions and an-
swers and to prepare precise instructions on how to
fill in the questionnaire or submit particular answers
(detailed solutions in this regard will be discussed
further in the paper).

Another group of factors impacting questionnaire
accessibility were the issues related to videos with
sign-language content, content structure, and naviga-
tion of the questionnaire elements. The key task in this
respect was the implementation of the questionnaire
signed version into the software tool in a way that
would ensure its accessibility and readability.

Bearing in mind the above issues, the LimeSurvey
system was chosen as the basic tool for drawing up
the questionnaire. LimeSurvey (https:/www.limesur-
vey.org/en/) is a web-based questionnaire system,
distributed as open-source software, written in the
PHP language. The decision to use the already existing
software, which can be adapted, was made based on
the fact that LimeSurvey has many useful functionali-
ties, such as the possibility to create questionnaires
according to different layouts and with different types
of questions, to choose from different templates
for the most convenient interface adaptations, to
edit the contents using the WYSIWYG HTML editor,
and to take advantage of easy import and export of
questions. This system had been already used by the
L-EMAG team in previous research projects, including
those concerning increasing the accessibility of per-
sons with disabilities to different services. The work
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with the system began with analysis of the original
template code available in the administration panel
and development tools of LimeSurvey (see Figure 2).
A detailed analysis and greater familiarity with the
original template code structure made it possible to
define a group of questions which would have to be
modified for the purposes of the developed question-
naire. The size of the window (according to the se-
lected template), in which the questions and answers
were presented, limited the volume of displayable
text. Another factor limiting the text volume was the
necessity to place extra components related to sign
language. This in turn meant that the contents of the
questions and the number of possible answers had
to be limited. Some questions were split into two (or
more) or rephrased.

Therefore, providing a tool accessible to deaf
signers required, on one hand, selection of a proper
interface style with already implemented accessibility
solutions. On the other hand, this interface had to
be equipped with certain specific elements that met
the needs of the deaf and was compatible with the
questionnaire-based survey employed in the Avatar
PJM project.

The selected and applied solutions were divided
into several areas. As far as navigation is concerned,
we pointed out easy-to-use and intuitive elements
that should be available regardless of the user’s
experience or language abilities. Such elements
were one question per page of the questionnaire,
and easy navigation between the questionnaire
pages/questions by means of clearly visible buttons
“next” and “return”. A function displaying progress
as a percentage of questions answered helped with

Figure 2
Development tool

D vyt toae
c-1rnerito

orientation in the questionnaire. The crucial issue
was to provide precise and short instructions in
the form of short messages about the necessity to
answer a question in order to proceed to the next
one, or about the number of answers possible (one
or multiple). These messages minimized the risk of
unintentional action and improved the questionnaire
completion process.

While working on video material, it was important
to ensure perceptibility of information, meaning that
the information could be conveyed regardless of the
ambient conditions or sensory abilities of the user.
It was assumed that the group of respondents might
include older people with sight dysfunctions or low
concentration levels. In this respect, solutions were
provided such as the possibility to zoom in/out from
the multimedia window, or to pause and replay the
video. In order to increase the “readability” of videos
with signed contents, proper contrasts were ensured,
i.e. dark clothes of the interpreter improving the
visibility of moving hands, and a neutral one-color
background.

Regarding the content layout on the screen, some
solutions were provided to enable comfortable and
efficient use of the questionnaire with minimum men-
tal effort. A new function was developed to move the
video forward and backward, making the video infor-
mation accompanying questions with multiple-choice
answers readable and comprehensible. In questions
with along cafeteria of possible answers that required
scrolling, the video window with the sign-language
interpreter was relocated in such a way that the re-
spondent could see each answer without missing the
provided video information (see Figure 3).
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Figure 3
Relocated video with a sign-language interpreter

Kidre z ponizszych element pomagaly Ci zrozuriet avatara?

Ankieta

Ankieta

Source: authors’ own work.

Due to a specific feature of the project, i.e. the
evaluation of readability of the signing avatar, it was
decided that the evaluated item (video with the signing
avatar) should be visible to the respondent at the be-
ginning of the questionnaire and throughout its dura-
tion, as a hint. Where three videos were provided (one
explaining the questionnaire contents and the other
two being the items to be compared and evaluated),
they were laid out in such a way that the user could see
each of them in a readable form, in one line, and the
videos to be evaluated were separated from the one
with the sign-language interpreter (see Figure 4).

The questionnaire prepared by the L-EMAG team
could be classified as a one-clip layout for a cross-
modal bilingual VSL questionnaire, i.e. the category
described by Bosch-Baliarda, Vilageliu and Orero in
(Bosch-Baliarda et al., 2019), with separate sign-lan-

guage videos for each question and only one question
displayed per page. However, an extra functionality
was developed and implemented regarding the con-
tent compatibility between the Polish Sign Language
and the Polish language. This was the function
highlighting the answer in Polish at the time it was
conveyed in PSL in the video clip (see Figure 5). The
synchronization of the video and the text was pro-
vided on the basis of an additional file with subtitles
of the questionnaire contents. The file contained
time markers in the video which corresponded to
the relevant items of the questionnaire. Thus the
questionnaire item which was presented in the sign
language at that time was highlighted precisely. Im-
plementing such an original proprietary modification
into the already existing LimeSurvey tool meant that
two languages could be integrated. It also helped to
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Figure 4

The videos to be evaluated and the videos with the sign-language interpreter
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Figure 5

Video with a sign language interpreter combined with highlighted Polish language answers
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prevent any group of users, either using the Polish
language or the Polish Sign Language, from being
embarrassed or branded.

In-depth interviews with the deaf concerning the
researched problem were also an integral part of the
survey. Therefore, the discussed questionnaire fea-
tured closed questions and the authors decided not to
implement the functionality of adding sign language
answers by means of a video registration tool. The
questionnaire-based survey was the starting point for
interviews, making it possible to collect various data
that could better exemplify the issue of the readability
of a message in PSL presented by the avatar.

Conclusions

Thanks to the use of equitable access and active
participation rules, derived from the concept of
Universal Access in research tool development, the
constructed questionnaire enabled the respondents,
i.e. the deaf using a sign language, to provide unas-
sisted and autonomous answers to the questions. One
of the elements that distinguish the questionnaire
created by L-EMAG, at least in the Polish conditions,
is the use of videos in a language comprehensible to
the respondents (Polish Sign Language), where each
text translated into sign language on the video was
time-matched with the highlighted text in the Polish
language. This enabled deaf bi-lingual people, or the
deaf with a very good command of Polish, to switch
between languages while filling in the questionnaire.
This advantage is remarkable due to the fact that it is
difficult to achieve full equivalence in translation be-
tween two languages (Dotter, 2000; Janzen, 2005) and
any mistakes or false interpretations in this respect
may undermine the quality of the collected data and
research results.

In the tests presented in this paper, the question-
naire tool was used to verify how accurately deaf
people who use sign language every day understood
the Polish Sign Language avatar. By answering more
detailed questions, the deaf respondents could also
give their opinions on the avatar’s features, i.e. which
of them were designed properly and which required
some improvement. The respondents answered
properly over 80% of questions intended to verify
the understanding of the message conveyed by the
avatar in the sign language. This is a good result as
to the respondents’ understanding of the contents
of both the questions and possible answers to these
questions. Some preliminary conclusions about the
efficiency of using the tool for research purposes can
be drawn. It seems justifiable to continue monitoring
the level of satisfaction of deaf respondents using the
Deaf-friendly tool. Therefore evaluation tests concern-
ing the tool itself need to be developed in order to
check such features as easy operation of the tool, its
usability, or weak points that require improvement.

Based on the conducted survey, it is possible to
draw some conclusions that can serve as know-how
while carrying out similar questionnaire-based re-

search. Surveys based on Deaf-friendly questionnaires
can easily be distributed in the Deaf community and,
thanks to technological facilitators, can be filled in
quickly. However, the main work load is assigned to
the preparatory stage, which is much more time-con-
suming than only preparing a monolingual, written
version of the tool. What is more, it is necessary to
have proper technological assets, i.e. hardware and
software, and human assets, i.e. interpreters or na-
tive signers.

The survey was addressed to the Deaf community
as respondents. Still, we believe that the tool de-
veloped for research purposes can be used in other,
mainstream studies, in which the deaf are only a part
of the focus group, or studies conducted at a point
of convergence of the hearing and the Deaf worlds,
for example when examining sign-speech bilingual-
ism. Surveys conducted on the basis of an analogical
tool address the requirements of ethical standards,
which stipulate that collecting data from respondents
should be done in their preferred language and suit-
able linguistic modality. We are positive about the fact
that they contribute to building an inclusive approach
in scientific research practice and indicate specific
methodological solutions for the development of the
scientific theory in this field.
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