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Objective

The most extensive studies of sign language in Kazakhstan, pertaining to international academic standards, started around 10 years ago. Native deaf signers in Kazakhstan
commonly face limited educational options, thereby leading usually to poorer reading skills. Often, deaf signers may identify letters and read words, although they might fail to
understand the primary concept and need fragmentation into a series of simpler concepts for better understanding.

Thus, signing avatars possess the capability of interpreting online statements, film subtitles, or YouTube videos, thereby enhancing accessibility and fostering communication
between deaf and hearing individuals, as well as between humans and avatars. An equally significant problem is the creation of a tool designed to allow deaf signers to assess
the performance, aesthetics, and credibility of signing avatars without dependence on written questionnaires, especially for underresourced sign languages.

This paper delineates the iterative design of the Kazakh-Russian Sign Language interpreting avatar, ongoing refinements to the evaluation apparatus, and a comparative
examination of such an instrument with an alternative assessment approach aimed at achieving the same purpose.

Introduction

¢ Signing avatars may help native deaf signers and improve information accessibility, according to the research (Kipp et al., 2011a; Adamo-Villani et al., 2016; Bouzid et al.,
2016). However, more recent research has found it challenging to create user-friendly, grammatically accurate, and deaf-friendly avatars (Bragg et al., 2019). Deaf people
sometimes criticize sign language interpreting systems for lacking cultural relevance, accuracy, and the capacity to transmit subtle expressions and feelings (Wolfe et al.,
2022). Therefore, developing proper sign language generation is challenging.
Many deaf signers, despite usually being bilingual or multilingual (Gibet et al., 2011), identify sign language as their first language. A fundamental challenge to this
undertaking is the absence of agreement over the complicated nature of doing evaluative studies with the deaf population. A significant problem is the implementation of
deaf-friendly survey instruments in order to enhance researchers’ comprehension of the responses from native deaf subjects.
Conventional written questionnaires, often used for surveys with hearing respondents, are sometimes unsuitable for user assessment research, including with the deaf, so
using a questionnaire in a written format, as is often performed, is inappropriate (Farwell, 1976). This strategy may compromise the validity of the feedback acquired for
various evident reasons (Bosch-Baliarda et al., 2019). Hence, interaction with native deaf participants should be conducted in their first language (Gibet et al., 2011; Bosch-
Baliarda et al., 2019). User assessment research, with evaluations that involve deaf participants, often finds conventional textual questionnaires unsuitable because they do
not effectively capture the nuances of communication in sign language and may lead to misunderstandings.
Another major challenge is the development of deaf-friendly survey metrics, which aims to enhance researchers’ understanding of responses from deaf participants. The
participation of the deaf population in the research process is also crucial in the assessment of sign language systems, since their perspectives might mitigate obstacles in
experimental design and ensure that the research methods are inclusive and accurately reflect their communication needs.

Experimental Setup

Avatar Design Evaluation tools iteratively included into the proposed questionnaire Comparison with EASIER
User study #1 (Online user study) User study #3 (2nd in-person user study) Advantages of EASIER
* Five generic questions * Funometer scales for emotional state ® Created as an online tool
* Four sections taken from Godspeed * Eleven generic questions translated into K - e Shorter duration: 20 minutes vs. 40 minutes for
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Authors suggest u ing 100-point scales, particularly
when the participant cohort in the user study is small.

Existing_alternatives and feedback from participants According to participants (local deaf signers) whohad
interacted with some of these avatars, despite overall positive

perception, they also provided their opinions about demerits:

The most well-known, reputable, and novel signing avatar alternatives currently available, from left to right: SIGML; the 3D avatar taken from (Yang et al.,
2022) developed for a college mixed-reality application; the avatar from (Nguyen et al.,2021); Paula; BuHammad; SignMT; and Project Adaptis.

SIGML Anna: Most participants were dissatisfied with the agent’s
lack of eye contact, tendency to glance down, and lateral head
motions. Such actions might be perceived as a reluctance to
engage in dialogue or even as rude behavior in deaf culture.

SignMT: entangled fingers, which resulted in difficulties in
differentiating them in motion. Furthermore, disproportionately
big thumbs and limited mouth opening affected their ability to
interpret the meaning of the performed signs.
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Project Adaptis: limited y; a disproporti y large
head, which makes the performance of some signs incorrect.
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