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Abstract - Most of the current rehabilitation care professionals use traditional mode of teaching and service delivery. New 
methods have been introduced to enhance service delivery and teaching methods exclusively for persons with 
communication disorders, students and enthusiastic rehabilitation team specialists. The need and acceptance of these new 
methods has been poorly established. The present study was a survey study carried with the aim of knowing the knowledge, 
belief and attitude of staff & students in various roles of clinical supervisors, academic faculty, therapist & students towards 
robotic resources in speech and hearing. All the responses were gathered over Google forms and were subjected for further 
statistical analysis. Results revealed that about 87% of the participants emphasised on need of new methods of teaching with 
76% of the participants indicating limited knowledge regarding robotic resources in speech and hearing. Descriptive 
questions revealed responses like “Robotic model provides better idea about the anatomy and physiology”. “It doesn't leave 
learning to imagination”. In conclusion an entire array of participants highlighted the need for robotics resources in speech 
and hearing. 
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I. INTRODUCTION 
 
The development of technology is highly rapid in the 
21st century, the use of multi-media tool in education 
has become increasingly popular. Robotics is an 
interdisciplinary branch which deals with design, 
construction, operation and use of tools [1]. Today, 
application of robotics can be seen in almost all fields 
such as Industries [2], Medicine [3], Military [4], 
Entertainment [5] and research [6]. Children are 
exposed and use more technologically advanced 
devices during their playtime [7]. 
Educational robotics kits have become a new 
generation of learning manipulative that help children 
develop a stronger understanding of mathematical 
concepts such as number, size, and shape in much the 
same way that traditional materials like pattern 
blocks, beads, and balls do [8] [9]. Robotic 
manipulative allow children to develop fine motor 
skills and hand-eye coordination while also engaging 
in collaboration and teamwork [10]. 
 
Wei concluded that robot usage has a positive 
influence on children’s cognition, language, and 
interaction, social and moral development [11]. 
Recent studies have reported that robot use 
encourages interactive learning, making children 
more engaged in their learning activities [12]. 
Research into rehabilitation robotics has been 
growing rapidly, and the number of therapeutic 
rehabilitation robots has increased dramatically 
during the last two decades. Rehabilitation robots can 
be divided into therapeutic and assistive robots. The 
purpose of assistive robots is compensation, whereas 
therapeutic robots provide task-specific training [13]. 

Traditional methods of teaching using pen and paper 
has become obsolete due to the advent of technology 
in educational industry. New methods of teaching and 
service rehabilitation using advanced digital classes, 
Tele-rehabilitation are gaining popularity these days 
[14]. Research on application of robotics in the field 
of speech and hearing is limited. 
 
II. NEED OF ROBOTIC MODELS IN SPEECH 
AND HEARING SERVICES 
 
Most of the current rehabilitation care professionals 
use traditional mode of teaching and service delivery. 
New methods have been introduced to enhance 
service delivery and teaching methods exclusively for 
persons with communication disorders, students and 
enthusiastic rehabilitation team specialists. The need 
and acceptance of these new methods has been poorly 
established. The present study was a survey study 
carried with the aim of understanding the knowledge, 
belief and attitude of staff & students in various roles 
of clinical supervisors, academic faculty, therapist & 
students towards robotic resources in the field of 
speech and hearing across India. 
 
III. METHODOLOGY 
 
The study was carried out in 3 phases. Repeated 
design was used for this study. The first phase 
involved formulation of questions and content 
validation. The second phase involved formulation of 
survey content using Google forms. Third phase 
involved analysis and interpretation of the data. 
Figure 1 below outlines the phases of the study. 
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Figure 1:  Overview of the phases of the study. 

 
The formulated questions were content validated by 
20 participants as relevant or irrelevant. Based on 
this, 2 different questionnaires were prepared and 
mailed to various speech and hearing professionals & 
students across India. Out of 352 students & 137 
professionals, 74 students and 38 professionals 
responded back and served as participants for this 
study. The participation was on a volitional basis and 
the participants were free from quitting from the 
study even after accessing the Google form. Further 
the participants were grouped under two groups.   
Group 1 consisted of students and therapists and 
Group 2 consisted of practicing professionals as 
faculty and clinical supervisors. 

 

 
Table 1: Summary of participants across various phases 

 
The questionnaires were developed in English and it 
had three sections. The first section provided the 
consent and intention of the questionnaire. Second 
part elicited basic information regarding the age, 
gender, professional/educational background, 
qualification, years of clinical practice and the type of 
clinical setting they are working in. The third part 
consisted of questions pertaining to the aim of the 
present study. 
  

 
Table 2: Information regarding questionnaire 

 
The first three questions were regarding the 
knowledge and awareness of robotics. The next 12 
questions intended to gain insight in using robotic 
resources in speech and hearing, if yes what were the 
expectations, which disorders would these resources 
cater to and general suggestions in terms of clinical 
utility vs. academic usage. It also questioned their 
perspectives on what an ideal robotic resource in the 
field of speech and hearing would mean to them. All 
the responses were gathered over Google forms and 
were exported into a .csv file for further statistical 
analysis. SPSS was used for further statistical 
analysis. 
 
The mean age of the participants under group 1 was 
20.9 years. 68% of them were females.74% of them 
was UG students, and the remaining 26% included 
PG and post doctorate students.  
 
The mean age of the participants under group 2 was 
32.5 years, 58% of them were females, 87% of them 
were UG students, and the remaining 12% included 
PG and post doctorates and were working. 62% of the 
participants were academic faculty. 
 
IV. RESULTS AND DISCUSSION 
 
Responses obtained from the participants of 
Group I: 
Group I consisted of participants who had therapeutic 
background or were a student. Descriptive analysis of 
each question was carried out. The results of the first 
3 questions, relating to the knowledge of robotics 
revealed that almost all the participants were aware of 
robotics and its application but further probing 
revealed that around 73% of the participants revealed 
their awareness was poor or not up to date. Questions 
relating to methods to improve awareness revealed 
emphasis on periodic training through Continuing 
education programme (CEP), webinars, and videos 
[Fig 2].  87% of the participants emphasised on need 
of new methods of teaching (robotic technology) with 
76% need on therapeutic applications and 25% 
academic applications. Responses obtained for the 
descriptive questions revealed responses like 
“Robotic model provides better idea about the 
anatomy and physiology”. “It doesn't leave learning 
to imagination”.   
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Figure 2:  Methods to overcome lack of awareness regarding 

robotic resources. 
 

Responses obtained from the participants of 
Group II:  
Group II consisted on participants who had teaching 
background or were a clinical supervisor. Descriptive 
analysis revealed almost all the participants 
emphasised the need on robotic resources and around 
87% of the participants indicated no to limited 
knowledge regarding robotic resources in speech and 
hearing. Questions probing on lack of awareness of 
robotic resources revealed that most of the resources 
used by the faculty for teaching are e resources 
subscribed by their respective institutes and it doesn’t 

focus on robotics and its applications in speech and 
hearing [Fig 3]. 
 

 
Figure 3:  Reasons for Limited usage of Robotic Resources. 

 
The responses relating to preferred methods of 
teaching revealed around 87% of the participants 
prefer an eclectic approach.  Further, potential usage 
of robotic in various aspects of research, teaching and 
clinical practice revealed a mixed response where 
emphasis was provided on major areas as listed in Fig 
4. 

 

 
Figure 4:  Perspectives of usage of robotics. 

 
Chi square statistics revealed significant (p < 0.05) 
association between the responses of the two groups. 
The operational definition of an ideal robotic resource 
varied from each participant to the other participant. 
In general participant opined that robotic resources 
with multi levels in the catering academic and clinical 
needs would be ideal than that of research 
applications. Most of the participants claimed that 
they only used traditional means for teaching and 
service delivery.  

 
The responses obtained in the present study 
highlights the need of robotic resources in teaching 
and also it can be an option for better learning and 
understanding in the field of speech and hearing. This 
also is supported by studies which reveal better 
inferential thinking, reasoning skills and overall 
better cognitive abilities with the use robotic 
resources for learning. [1] [12] [14]. In summary an 
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entire array of participants highlighted the need for 
robotics resources in speech and hearing. 
  
CONCLUSION 
 
In the current day scenario, technological 
advancements have enhanced academic training and 
service delivery in all walks of life. Robotic resources 
have been shown to be useful in the field of health 
care. The present study intended to know if 
individuals involved in rehabilitation of speech and 
hearing impaired population had sufficient 
knowledge, views and acceptability of robotic 
resources. Opinion of various professionals practicing 
across different setups across India was obtained. 112 
of the 489 participants responded. Based on the 
results it can be concluded that more than half of the 
participants supported the concept of introduction of 
new resource for teaching and preferred usage of both 
traditional and new method (Robotic technology) for 
better service delivery. Students and therapists 
emphasised more on robotics resources that can be 
used for anatomical understanding rather than for 
therapeutics. It was reported that it would help for 
better generalization and localise various anatomical 
structures using 3D models, however all most the 
entire group of faculty used only 2D means for 
teaching. Hence, this study adds up to literature of 
robotic use in speech and hearing and the results of 
questionnaire emphasizes on definite need for a 
robotic model in speech and hearing. 
 
REFERENCES 
 
[1] Kozima, H., Nakagawa, C., & Yasuda, Y. (2007). Children–

robot interaction: a pilot study in autism therapy. Progress in 
Brain Research, 164, 385-400. 

[2] Scheel, P. D. (1993). Robotics in industry: A safety and 
health perspective. Professional Safety, 38(3), 28. 

[3] Dario, P., Guglielmelli, E., & Allotta, B. (1994, September). 
Robotics in medicine. In Intelligent Robots and Systems' 
94.'Advanced Robotic Systems and the Real World', 
IROS'94. Proceedings of the IEEE/RSJ/GI International 
Conference on(Vol. 2, pp. 739-752). IEEE. 

[4] Lin, P., Bekey, G., & Abney, K. (2008). Autonomous 
military robotics: Risk, ethics, and design. California 
Polytechnic State Univ San Luis Obispo. 

[5] Lund, H. H. (2001). Adaptive robotics in entertainment. 
Applied Soft Computing, 1(1), 3-20. 

[6] Garcia, E., Jimenez, M. A., De Santos, P. G., & Armada, M. 
(2007). The evolution of robotics research. IEEE Robotics & 
Automation Magazine, 14(1), 90-103. 

[7] Toh, L. P. E., Causo, A., Tzuo, P. W., Chen, I., & Yeo, S. H. 
(2016). A review on the use of robots in education and young 
children. Journal of Educational Technology & Society, 
19(2), 148. 

[8] Resnick, M., Martin, F., Berg, R., Borovoy, R., Colella, V., 
Kramer, K., & Silverman, B. (1998, January). Digital 
manipulatives: new toys to think with. In Proceedings of the 
SIGCHI conference on Human factors in computing 
systems(pp. 281-287). ACM Press/Addison-Wesley 
Publishing Co.. 

[9] Brosterman, N. (1997). Inventing kindergarten, New York, 
NY: Henry N. Abrams. 

[10] Lee, K. T., Sullivan, A., & Bers, M. U. (2013). Collaboration 
by design: Using robotics to foster social interaction in 
kindergarten. Computers in the Schools, 30(3), 271-281. 

[11] Wei, G., Dai, J. S., Wang, S., & Luo, H. (2011). Kinematic 
analysis and prototype of a metamorphic anthropomorphic 
hand with a reconfigurable palm. International Journal of 
Humanoid Robotics, 8(03), 459-479. 

[12] Chun-Wang, W. E. I., I-Chun, H. U. N. G., Ling, L. E. E., & 
Nian-Shing, C. H. E. N. (2011). A joyful classroom learning 
system with robot learning companion for children to learn 
mathematics multiplication. TOJET: The Turkish Online 
Journal of Educational Technology, 10(2). 

[13] Masiero, S., & Armani, M. (2011). Upper-limb robot-assisted 
therapy in rehabilitation of acute stroke patients: focused 
review and results of new randomized controlled trial. 
Journal of rehabilitation research and development, 48(4), 
355. 

[14] Kim, G. J. (2005). A SWOT analysis of the field of virtual 
reality rehabilitation and therapy. Presence: Teleoperators 
and Virtual Environments, 14(2), 119-146. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


