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Object�ves

SESTEK’s Amb�t�on to be a Part of
Th�s Project

Project Rat�onale

“Break�ng Barr�ers,” as the name suggests, �s an e-learn�ng project that fac�l�tates a
gateway to el�m�nate the burdens of access�ng educat�on for k�ds w�th spec�al
educat�onal needs (SEN). 
The platform prov�des a personal�zed learn�ng exper�ence for k�ds w�th SEN through
�ts 360-degree content and ta�lor-made AI tools.
The del�vered platform �s equ�pped w�th a state-of-the-art recommendat�on eng�ne
that uses Art�f�c�al �ntell�gence to recommend learn�ng paths based on ch�ldren’s
needs, a learn�ng analyt�cs system w�th advanced features to track and adapt the
learn�ng exper�ence, and speech process�ng tools to enable �nteract�v�ty and
access�b�l�ty. 

New �nteract�on features developed by SESTEK: speech recogn�t�on, vo�ce act�v�ty
detect�on, and text-to-speech w�th a focus on “Break�ng Barr�ers” �n access�b�l�ty
through �nnovat�ve solut�ons.

Recogn�z�ng the substant�al demand for an educat�on platform, custom�z�ng
speech process�ng technolog�es for d�verse SEN learners. 

Development of a 360-degree adapt�ve educat�onal mob�le platform for SEN
ch�ldren aged 3-12 years, leverag�ng user exper�ence.

Ch�ldren tend to spend a long t�me on low platforms for educat�on w�th low-
value content.

Ch�ldren w�th v�sual �mpa�rments, motor d�sab�l�t�es, �ntellectual �mpa�rments
aut�sm spectrum d�sorders (ASD) necess�tate spec�al educat�on.

Personal�zat�on of educat�on by tak�ng �nto cons�derat�on age and spec�al needs.
Resources (t�me and knowledge) are l�m�ted for such an educat�onal system to
proceed at home or school.

Technology offers s�gn�f�cant opportun�t�es for ch�ldren w�th spec�al educat�onal
needs. Current appl�cat�ons fall short of prov�d�ng a personal�zed educat�onal
exper�ence.



Novelt�es for SESTEK

Sestek’s Role & Ach�evements

Scope
Dur�ng the project's �mplementat�on, SESTEK adapted speech process�ng models to
al�gn w�th the un�que character�st�cs of ch�ldren's speech, wh�le �ts partner, Sm�le &
Learn, developed the �nterfaces and educat�onal content for mob�le appl�cat�ons
across d�fferent operat�ng systems (IOS and Andro�d).
Feedback obta�ned from students, teachers, and parents part�c�pat�ng �n the p�lot
tests conducted by Sm�le & Learn �n schools �n Spa�n was commun�cated to SESTEK.
Subsequently, enhancements were �mplemented �n the modules based on th�s
valuable �nput.
The project targeted four groups of Spec�al Educat�onal Needs (SEN) learners: those
w�th v�sual �mpa�rments (ages 3-14), motor �mpa�rments (ages 3-21), �ntellectual
�mpa�rments (ages 3-21), and Aut�sm Spectrum D�sorder (ASD) (ages 3-45).
Upon complet�on of the project, the modules were made ava�lable �n Turk�sh,
Engl�sh, and Span�sh.

Speech Recogn�t�on for Ch�ldren's Vo�ces: Recogn�z�ng the un�que character�st�cs of
ch�ldren's vo�ces, wh�ch d�ffer from those of adults due to factors such as a shorter
vocal tract, shorter vocal cords, h�gher base and formant frequenc�es, and var�able
speech speed and pronunc�at�on.
Vo�ce Act�v�ty Detect�on �s ta�lored to �nterpret nonverbal conf�rmat�on/ d�sapproval
express�ons from ch�ldren w�th motor d�sab�l�t�es.
Adapt�ng the language model to accommodate ch�ldren's vo�ces, thereby
expand�ng �ts user base and enhanc�ng the d�vers�ty of models and databases.

Custom�zat�on and adaptat�on of speech recogn�t�on, vo�ce act�v�ty detect�on,
and speech synthes�s modules were carr�ed out to meet the spec�f�c project
requ�rements, ensur�ng access�b�l�ty for human-mach�ne �nteract�on across all
major operat�ng systems (W�ndows, �OS, and Andro�d).

Class�f�cat�on stud�es were conducted to assess the vo�ce act�v�ty detect�on
performance �n the speech of ch�ldren w�th motor d�sorders. Add�t�onally, the
�mpact of non-human vo�ces on speech recogn�t�on was observed through
exper�ments �nvolv�ng d�fferent datasets and s�x d�st�nct Vo�ce Act�v�ty Detect�on
(VAD) models, ach�ev�ng an �mpress�ve 99% accuracy.



The project successfully atta�ned a 96.76% success rate �n speech recogn�t�on.
The method was chosen expl�c�tly w�th the target aud�ence �n m�nd, cater�ng to
ch�ldren w�th speech d�sorders.

A data augmentat�on approach was �mplemented to opt�m�ze the speech
recogn�t�on module for ch�ldren's speech patterns—th�s �nvolved frequency
adjustments and ut�l�z�ng an art�f�c�al neural network-based method to generate
synthet�c ch�ldren's vo�ces.

The project �nvolved the construct�on and �ntegrat�on of speech recogn�t�on (SR),
text-to-speech (TTS), and vo�ce act�v�ty detect�on (VAD) modules, creat�ng a
comprehens�ve and cohes�ve system.
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