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Abstract 
 

A novel educational environment for kids with autis-

tic spectrum disorders (ASDs), namely NOESIS, is pre-

sented in this paper. NOESIS takes into account ASD 

kidsô individual characteristics (level of autism, source 

sensitivity, reaction target, etc), their emotional state 

(stress level, hyper-/hypo-tension) during their educa-

tional procedure, and creativity during guided- and self-

activity (e.g., gaming). It adapts to each kidôs specific 

characteristics through system adaptation and self-

regulation procedures. Moreover, it provides assistance 

to the educator for preparation, customization and opti-

mization of the educational material for each kid and 

provision of enhanced evaluation procedures 

(scores/tools) via well-managed Web Services. Parentsô 

updating is also provided via reporting material with 

learning curve descriptions. Overall, NOESIS contri-

butes to the provision of opportunities to all ASD child-

ren to be educated by facilitating access and tuning in-

novative technology to social needs. 

 

1. Introduction 
 

Not until the middle of the 20th century was there a 

name for a disorder that now appears to affect an esti-

mated 3.4 every 1,000 children ages 3-10, a disorder that 

causes disruption in families and unfulfilled lives for 

many children. In 1943 Dr. Leo Kanner of the Johns 

Hopkins Hospital studied a group of 11 children and 

introduced the label early infantile autism. At the same 

time a German scientist, Dr. Hans Asperger, described a 

milder form of the disorder that became known as As-

perger syndrome. These two disorders were described as 

the most frequent pervasive developmental disorders
1
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1
 Rett syndrome and Childhood Disintegrative Disorder are other, quite 

rare, pervasive developmental disorders.  

more often referred to today as autism spectrum disord-

ers (ASD). All these disorders are characterized by vary-

ing degrees of impairment in communication skills, so-

cial interactions, and restricted, repetitive and stereo-

typed patterns of behavior. From a statistical viewpoint, 

1 in 150 children (1 in 94 boys) is born with autism, 

while about 1.5 million Americans have an ASD. More-

over, autism is the fastest-growing developmental disa-

bility, with 10% to 17% annual growth (one autistic child 

is born every 20 minutes)
2
. At a financial level, $90 bil-

lion is the USA annual cost for treatment of autism. Nev-

ertheless, cost of life-long care can be reduced by 2/3 

with early diagnosis and intervention. As the central fea-

ture of autism is attention-tunnelling, monotropism, 

computers can be an ideal environment for promoting 

communication, sociabilility, creativity, and playfulness 

for individuals even at the extreme of the autistic spec-

trum. Following the UNESCO principles under the glob-

al ñEducation for Allò movement
3
 (www.unesco.org/edu-

cation), the proposed project, namely NOESIS, aims at 

normalizing the education procedure of kids with autism 

spectrum disorders by creating a novel educational tool 

that takes into account their individual characteristics and 

adapts the educational procedure accordingly.  

 

2. NOESIS structure 
 

NOESIS consists of separate modules that are inte-

grated on a common basis, i.e., to involve kids, educators 

and parents in an efficient educational environment (see 

Fig. 1). By implementing the applied behavior analysis 

(ABA), the most effective education methodology of 

autistic children [1], enhanced with the latest perspec-
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tives in autism causes, i.e., embedding educational pro-

cedures that aim at mirror neurons (MN) [2] activation, a 

computer-based tool is designed to assist educators and 

ASD kids during their education intervention. Non-

invasive biofeedback information (such as Heart Rate 

Variability-HRV and Galvanic Skin Response-GSR, 

Acceleration-ACC and Skin Temperature-ST) is used to 

monitor kidôs stress during the educational sessions, 

combined with complexity analysis resulting in adjusta-

ble task difficulty, stimuli and help that fit each kidôs 

specific reaction to the current emotional state and task 

(see Fig. 2).  

Transparent monitoring of kidôs playing at his/her 

óprivate areaô, by using Radio-Frequency Identification 

(RFID) tags-receivers (see Fig. 3) embedded within 

his/her game parts (e.g., balls, tubes, etc), along with 

robot-based activities provide additional information 

about the effects of gaming to his/her educational and 

social elevation. Moreover, fuzzy logic-based modeling 

[3] is used across the NOESIS structure to model the 

whole educational activity, providing real-time scoring 

information to the educator. With NOESIS, the teacher 

can select from a variety of 10.000 ABA materials the 

most appropriate to his/her individual pupil and perform 

cognitive and meta-cognitive procedures, with regard to 

the degree of success during the educational intervention 

(see Fig. 4).  

Statistical analysis, comparisons and reports are also 

outputted from NOESIS, providing valuable information, 

both to the educator and the parents regarding their kidôs 

progress. NOESIS provides the bed-set not only for ex-

ploration of teamôs abilities to think about and re-design 

ASD kidôs educational approach, but also to understand 

and integrate the needs of the whole ASD community, in 

a joint attempt to facilitate their education and contribute 

to a better quality of life. 

 

3. NOESIS userôs scenarios 
 

NOESIS aims at the development of a novel educa-

tional tool that will facilitate the learning process of ASD 

kids and contribute to their sociability, according to a 

series of scenarios. Let's meet Jim, who will guide us 

throughout the user scenarios.  

 

3.1. Scenario #1: Setting up NOESIS 
 

Jim is an educator for kids with ASD for 7 years at a 

special school in Thessaloniki, Greece. His experience 

 
 

Figure 1. Organizational block-diagram of 

NOESIS. 
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Figure 2. Monitoring of the biofeedback in-

formation of the pupil. (a) The Exmocare BT2 

Watch (www.exmocare.com), (b)The monitor-

ing screen of the main biofeedback signals 

(GSR-top, HRV-bottom). 

 

 
 

Figure 3. The Mini Magic-232 RFID reader (45 

x 45 x 12 mm) and the EM4102 RFID tags (3.0 

mm radius) used for game-coding. 


