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INTRODUCTION 

The persons with intellectual disabilities show 
problems related to the development of basic motor 
skills, having learning problems compared to normal 
ones, imbalances between the processes of arousal 
and inhibition, limited motor ability, difficult 
understanding of language and motor tasks, difficult 
concentration, mechanical assimilation etc. The 
motivation and the involvement in the effort are 
limited, being often rejected by those of their age, so 
limited motor performance. It is necessary to adapt 
teaching strategies, facilitate access to physical 
effort, remove social barriers (1). Physical activities 
must be objectified according to the individual needs 
of the participants and their disabilities; the volume 
of information that can be processed is smaller and 
requires more repetitions (2). Adolescents with 
health-compromising eating behaviors (HCEBs) as 
well as those with high BMI values have lower self-

esteem and poorer body image, especially among 
girls (3).  

Depressive states and anxiety are common 
symptoms of children with autism spectrum disorder 
(ASD), according (4). Other authors indicate other 
symptoms: difficult communication, hyperactivity, 
destruction of toys, aggression and self-aggression, 
sleep and eating disorders, poor social interaction, 
sensory sensitivity etc. (5).  

A synthesis of specialized works that address the 
problem of autism and motor interventions on 
fundamental movement skills for young people is 
made by (6,7). For children and young people, 
physical activity interventions have optimized the 
balance and fundamental movement skills, but those 
with disabilities are lagging behind those with 
normal development. The effectiveness of sensory 
physical exercise in improving fine and gross motor 
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Introduction. Depressive states and anxiety are common symptoms of children with autism spectrum disorder (ASD). The 
persons with intellectual disabilities show problems related to the development of basic motor skills, having learning problems 
compared to normal ones, imbalances between the processes of arousal and inhibition, limited motor ability, difficult 
understanding of language and motor tasks, difficult concentration, mechanical assimilation etc. 
Objectives. The study analyzes the effectiveness of structures and motion games, applied in specific activities for children with 
intellectual disabilities (ID) and autism spectrum disorders (ASD).   
Material and Methods. The research involved an experimental group of 5 children with one of these disabilities or their 
combination (age 10-11 years), included in a training process at the Ion Teodorescu Special Vocational School in Slobozia / 
Ialomița / Romania and comparing their results with a control group (6 normal children, with an average age of 10 years), 
between 20.09.2020-10.03.2021. The assessment of the level of psychomotor and intellectual development was made by the 
Cutout Test, the Cohs Cube Test (light task configurations) and an Attention Flexibility Test (movement to the corners of the 
room/field depending on the assigned color, counting successful attempts and mistakes).  
Results and discussion. The obtained results confirm the working hypothesis, so the use of the structures and games proposed in 
the program contributes to a significant improvement of the psychomotor and intellectual performances of students with 
intellectual disabilities and autism spectrum.  
Conclusion. espite all these improvements, they cannot approach or equal the reference values of children without problems, 
falling into the same age category. 
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skills in children with learning disabilities is 
reported by (8). In addition to physical exercise, the 
type of bio-climate (exciting, sedative, tonic) has an 
effect on therapies applied to the population 
categories, increasing work capacity and optimizing 
health (9). The motor skills of children with autism 
spectrum disorder (ASD) (8-10 years) in Brazil are 
studied by (10). The more severe the ASD, the 
greater the deficit in motor skills, and the use of 
drugs amplifies these manifestations. Positive 
associations are identified between motor skills and 
involvement in physical education lessons, 
respectively with independence in daily activities. 
The use of physical activities is important for the 
active lifestyle, the increase of the motor abilities 
and the quality of life of these groups, ensuring also 
the widening of the socializing sphere (11,12). The 
formation of healthy behaviors (related to exercise 
and nutrition) from an early age are very important 
in adulthood (13).  Anatomical dysfunctions can 
occur in people with various disabilities, which 
require recovery processes (14,15).  

Movement games stimulates thinking, fights 
sedentary lifestyle, improves psychomotor skills, 
increases immunity, is accessible, attractive, 
spontaneous, being an interesting form of active rest. 
Organized games are more effective than 
spontaneous ones, the motor actions performed 
being a natural tendency of children and a form of 
communication through body language (16–18).  

 Physical activities based on attractive exercise 
games or sports games and other forms of exercise 
associated with sports, leisure and medical recovery 
are important factors in optimizing children's health 
and improving their motor skills (19–21).  

The time interval in which semi-structured 
physical activities are practiced for boys with severe 
intellectual disabilities (age 9.6 years) counts in the 
value and the stability of the effects (22). 
Fundamental movement skills are significantly 
improved after 1 year (program with 5 workouts / 
week, 60 min / session), not improved on shorter 
term / 6 months.  

The positive effect of outdoor motion games for 
improving cognitive functions, increasing the level 
of social adaptation and psycho-emotional states is 
highlighted by (23), on a group of 40 students from 
Ukraine, being a good remedy that can be included 
in adaptive physical education. The paper of (24) 
highlights that athletes with intellectual disabilities 
have increased values of psychological well-being 

and higher self-esteem compared to non-athletes. 
Athletes without obesity / overweight have a better 
self-esteem and perception of body image.  

The positive effect of motion games on children 
with intellectual disabilities in Ukraine is supported 
by (25). Increases in psycho-emotional state, 
cognitive functions are reported, games being an 
easy remedy, which excludes medication and can be 
included in adaptive physical education. The 
influence of dog-assisted therapy on the 
psychomotor development of children with mild 
intellectual disabilities is investigated by (26). The 
study made on 60 children, 10-13 years old, for 10 
months confirmed significant improvements for 
postural imitation tests.  

Lack of physical activity and the onset of obesity 
are factors that can lead to negative functional 
changes and the manifestation of osteoarthritis, 
according to (27), and the specificity of certain 
performance physical  activities (table tennis) can 
cause problems at the lumbar level (28).  

Tests and computer games can successfully 
measure the values of reaction times (simple, 
cognitive and to visual stimuli), for students who 
practice different individual sports (boxing, 
gymnastics, wrestling, karate, etc.). The 
investigation of (29) signals better values of the 
simple reaction for the left hand, and for the 
complex one for the right hand. The more complex 
the application used, the more efficient the dominant 
hand. Computer educational games can improve the 
psychomotor development of children with educable 
intellectual disabilities, being a useful tool in special 
education, in terms of design and interaction (30).  

The use of virtual reality technology (VR), based 
on the use of virtual pink dolphins, in the learning 
process of children with autism is proposed by (31). 
Improvements in psychomotor skills are found: 
direction and hand-eye-coordination.  

The growing incidence of children with autism 
and the daily challenges they face are signaled by 
(32). In addition to difficult social interactions and 
poor communication, psycho-motor deficiencies are 
also present. The importance of nonverbal 
communication and bodily expressiveness in 
physical activities is emphasized by (33), as a 
significant variant of information in sports training 
(gymnastics). Through the first signaling system, 
useful also for activities with the mentally 
handicapped, communication can be optimized, 
feelings and emotions are expressed more easily, 
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because the language / words are more difficult to 
understand.  

Problems of children with autism are reported by 
(34), which identifies deficiencies in social 
interaction, communication, stereotypical behavior, 
limited involvement in physical effort and low level 
of fitness. The use of playing games (16 sessions x 
60 min) generated a significant improvement in 
motor skills. The study of (35) performed on young 
people with autism in Istanbul / Turkey (55 cases, 
aged 6-26 years), involved in inclusive physical 
activity (for 3 months, with 2 workouts / week, 
duration of 45 min) identify favorable effects on 
social skills.  
Material and method  
The purpose of the research is the verification of 
the positive effects of the proposed motion games on 
the psychomotor skills of students who are affected 
by ID (intellectual disabilities) and / or ASD (autism 
spectrum disorder). The study started from the 
finding that, during physical education classes, but 
also in other teaching activities, when there is play 
and movement, students assimilate faster. If we 
capture their attention and create an atmosphere of 
acceptance and harmony, the education process will 
be much easier and more enjoyable.  
Working hypothesis: By using and rationally 
adapting a varied complex of structures and motion 
games, significant improvements of the 
psychomotor elements can be obtained at the level 
of the studied experiment group.  
Participants  
The investigated subjects are 5 cases (4 boys and a 
girl, aged 10-11) from the Ion Teodorescu Special 
Vocational School in Slobozia / Ialomița, with 
problems related to ASD and ID, which are reflected 
in behavioral disorders and psychomotor instability, 
which generates difficulties in adapting to the 
teaching process. They participated in activities 
based on different motion games, with various 
influences on motor behavior and elements of 
psychomotor skills: attention, coordination, insight, 
memory, tactile sense, etc. Their results were related 
to the performance of a control group - normal 
subjects (6 boys aged 10 years, belonging to Saveni / 
Ialomița Secondary School). The individual 
characteristics of the members of the experiment 
group, related to the level of motor and intellectual 
development, socialization and the manifested 
problems are summarized in table 1.  

Procedures 
The research took place between 20.09.2020-
10.03.2021, the physical activities of the subjects in 
the experiment group focusing on various structures 
and games with influence on psychomotor skills and 
intellectual dimension. The rules of academic 
writing have been followed, according to (36). For 
reasons related to space, the study can only 
selectively list some of the variants of games 
included in the work program:  
White, black (memory and reaction time) The game 
can be played with the players sitting in benches, in 
the classroom: at the word "WHITE" – they stand 
up, at the word "BLACK" they sit down  
Bouquets (attention) The players move through a 
running step in a column one or two at a time. At 
some point, the game leader shouts a number, 
players must quickly gather in a group of players 
equal to the number called.  
Reverse command – is it ordered to walk slowly, and 
the group will execute the walk quickly, or the 
command to raise the right arm is given and 
everyone raises the left arm.  
Rocket (memorizing movements). The teacher 
performs a series of movements such as: clapping at 
an accelerated pace, running on the spot, rotating the 
arms, jumping, squats. The children perform the 
respective exercises as faithfully as possible.  
Relay with circles (orientation, eye-hand 
coordination, accuracy). In front of each team (2-3 
teams) from place to place we stick 3 stakes in the 
ground. The distance between the stakes will be 7-8 
steps. The first player in each team receives 3 circles 
that he inserts in each stake, from running, and on 
his return he collects them and hands them to the 
next player.  
Show the alphabet! (insight, memory, tactile sense, 
hearing) We cutout a number of cards equal to that 
of the letters of the alphabet. One letter is written on 
each one and they are shuffled, the called player 
must order the alphabet of the cards.  
Show the sentence (insight, memory) The leader 
hands them a note containing a sentence. The player 
must redo the sentence using the cards.  
Practice your memory (memory, insight) The leader 
places 24 different objects on the table and covers 
the table with a piece of cloth. The players are 
called, the material is picked up and they are given a 
minute to memorize as many of the objects on the 
table as possible. Everyone then writes down on a 
piece of paper the objects they remember.  
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What items are missing ? (memory-insight) After 
placing 30 objects on the table, the leader gives the 
players 1 minute to memorize them. Then, the 
players cover their eyes with their palms, while the 
leader takes an object from the table. The first player 
to name the object taken by the leader wins it as a 
trophy.  
Reassembly of the illustration (coordination, insight) 
Cut an image into 10 unequal parts that are mixed 
and then handed to the players. The time in which 
the players manage to assemble the image is timed.  
Placement of geometric figures (exercise of tactile 
sense). Cut 10 triangles, squares, circles, rectangles 
out of cardboard. The geometric figures are placed 
in the hand of a player whose eyes were previously 
covered. The player must recognize the geometric 
figure just by touching it and place it on the correct 
pile.  
Description of tests:  
The cutout test it is used to test spatial 
representations, the perception of their forms and 
structure, and practical intelligence. Structure of the 
sample:  
A) A support provided with three different 
configurations (3 cutouts hence the name): square, 
trapezoid, circle.  
B) Square configuration subassemblies (4 figures)  
C) Circle configuration subassemblies (5 figures)  
D) Trapezoidal configuration subassemblies (5 
figures)  
The task of the subject is to reconstruct the circle-
square-trapezoid configurations, using the 
subassemblies (B), (C), (D).  
The cutout test is applied individually, with imposed 
times or with free time (until the subject finishes the 
test). It usually starts with a square and ends with a 
circle.  
Cohs cubes test (37,38) it is used to test the spatial 
factor of intelligence, nonverbal cognitive skills. The 
set consists of several variously colored cubes and in 
different configurations. By combining several 
cubes, 10 configurations are obtained whose 
complexity increases from one number to another. 
The configuration model is given in the task cards. 
The task of the subject is to build the 10 
configurations, using the cubes and reproducing the 
pattern of the task cards shown. The test of Cohs 
cubes is applied individually and the time elapsed 
for the execution of each configuration is recorded, 
if it is performed within the time limit. Due to the 

low intelligence of the subjects, we used the task 
cards with configurations 0 and 2.  
 
Attention flexibility test: This game takes place in 
the gym or on the field. Each corner of the room or 
field will be named a color. Players must also 
remember when announcing a color by the teacher, 
to run to that corner. Those who hesitate or make a 
mistake will be penalized. Methodical hints: to 
create surprises, other colors besides those assigned 
to the corners can be called. For small classes, the 
corners can be called animals or birds. 10 tries are 
awarded and the number of successes and failures is 
recorded separately.  
 
The statistical – mathematical analysis: Due to the 
low number of subjects in both groups, non-
parametric (rank-based) procedures for calculating 
the differences between groups were required for 
the initial and final tests (Mann-Whitney U test) and 
the Wilcoxon test (for the data pairs in the 
experiment group) (39–42). The control group had a 
single data set, to which the results of the 
experiment group were reported for both tests. The 
central tendency indicators (arithmetic mean) were 
represented graphically to facilitate a better 
understanding of the dynamics of group 
performance, being also presented graphs with 
individual test performance. The statistical 
calculation was performed using the IBM SPSS 
software vers. 24.  
Results  
 The data of the average values for the initial and 
final tests at the level of the experimental group and 
those of the control group are represented 
graphically in fig. 1. It is observed that the control 
group has values higher than the two measurements 
of the experiment group applied to the whole battery 
of tests (in the Cohs test and in the Cutout test 
normal subjects solve the drawn tasks faster / 
therefore shorter times, and the flexibility test of 
attention have a higher number of successful 
attempts, complemented by a lower number of 
errors)  
 Table 2 expresses the results of the non-
parametric Wilcoxon test (in pairs) at the level of the 
experiment group. It is observed that all values of Z 
are related to thresholds P<0.05, so the progress 
after the implementation of game-based activities is 
significant, which demonstrates the usefulness of the 
proposed programs, based on psychomotor 
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structures and games. Graphs 2 and 3 show the 
individual values of the 5 subjects in the experiment 
group for the initial and final tests, respectively, 
being able to notice the heterogeneity of the results 
especially at the Cohs test and the relatively close 
values for the cutout test and attention flexibility. 

 
Fig. 1 – Average values in tests for independent 

groups  
 

 
Fig. 2 – Individual values for the experimental group 

at initial testing  

 
Fig. 3 – Individual values for the experimental group 

at final testing  
 

Tables 3 and 4 show the results of the nonparametric 
test Mann-Whitney U (independent samples) at the 
level of initial and final tests. It is observed at the 
initial testing that the control group has statistically 
significantly higher results than the control group, 
all values of Z correspond to significance thresholds 
P <0.05, so it is obvious that the reported disabilities 
have repercussions on the performance of the 
experimental group. Even if the comparison of the 
results between the groups for the final test shows 
that there are samples where the differences are no 
longer significant / Z values correspond to 
thresholds P>0.05 (this aspect confirming the 
progress in the experiment group), the values of the 
control group remain better at the whole set of tests 
and even significantly better for the Cohs Test pag2 
and the Cutout Test.  
Graph 4 shows the dynamics of individual test 
values for the 6 members of the control group. It is 
observed that even in the case of subjects without 
the reported disabilities, there are still obvious 
variations in test performance.  
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Fig. 4 – Individual values for the control group  
 
DISCUSSION 

The specialized literature presents numerous 
researches that are directly related to our topic. The 
study of (43) identifies the positive effects of regular 
sports training proposed by the Integrated 
Department of Athletes with Disabilities, for 
children with autism (12 boys involved 13 weeks / 3 
weekly sessions / 1 hour / session), through various 
programs of agility, speed, strength, coordination 
and balance. Bruininks-Oseretsky tests indicate 
significant accumulation / progress for the skills 
tested, so regular training will improve motor skills 
for those with autism. Activities focused on 
psychomotor development, games and individual 
sports are recommended.  

Motor skills of locomotion and control of 
objects, for children with mild intellectual 
disabilities in the Czech Republic (114 cases with an 
average age of 10 years) are studied by (44). Even 
for running, jumping, throwing, poorer results are 
obtained, with major individual differences. Only 
some children with intellectual disabilities (ID) have 
motor results similar to normal ones, but in most 
cases this aspect is refuted, so the development of 
motor skills in children with ID is a priority to 
support their inclusion in school.  

The effectiveness of psychomotor intervention 
programs (PIP) on children with autism (autism 
spectrum disorder) is studied by (45). The effects of 
the applied program (10 weeks, 3 times / week, 
focused on the body scheme, spatial and temporal 
component) on the studied group (12 children, aged 
5.48 years) improved the performance of 
psychomotor tests, its use being recommended in the 
school curriculum.  

Problems with static balance and motor 
development in children with intellectual disabilities 
are reported by (46). The use of psychomotor 
education programs for children aged 8-12 years (16 
weeks, 2 workouts / week, duration of 45 minutes) 
significantly improved the performance at static 
balance, thus contributing to an active and healthy 
lifestyle.  

The use of football as a mean of improving 
motor skills for children with autism (characterized 
by limited motor and social skills and difficult 
learning) is analyzed by (47). The use of football 
structures (24 sessions x 1 hour) has favorable 
results on psychomotor behavior and forms healthy 
sports habits. The usefulness of gymnastic exercises 
on autistic children in Iran (45 cases, 4-12 years) in 
the autism center in Isfahan (applied 24 weeks, 2 
days / week, 45 min / session) is confirmed by the 
study of (48). Significant improvements are 
achieved in total motor skills, ball skills, static and 
dynamic balance, but without clear progress in 
manual dexterity tests.  

The usefulness of the game of hemsball (based 
on passing a ball in pairs, by throwing it in a circle 
on the ground) in improving motor skills for 
children with moderate and mild intellectual 
disabilities (12-16 years) is reported by (49). The 
study on 50 subjects aged 12-16 in Turkey who used 
the hemsball program (12 weeks x 3 days / week x 1 
hour / session) generated significant improvements 
in hand coordination, balance and bilateral 
coordination, with greater progress being reported in 
those with moderate intellectual disabilities.  

The promotion of technological progress - 
through the use of LEAP Motion Technology and 
Psychology - in the detection of hand movements, 
for the analysis of the level of neuro-development 
and neurological and cognitive disorders is done by 
(50). The analyzed sources demonstrate the 
usefulness of this system for autistic disorders, 
ADHD, in psychomotor and social rehabilitation, in 
facilitating learning in different contexts.  



 

295 
 

The use of a mechatronic training KIT has 
positive effects on the psychomotor skills for the 
palm grasp, the rotation of the fist joint and the eye-
hand coordination, through a study performed on 6 
children with autism (age 4-9 years). Similar results 
are obtained by using a robot and manipulating it 
with a joystick, for learning the concept of directions 
of movement and palmar grasp (51). The use of 
multisensory virtual games (with manipulation of 
objects in three dimensions) is proposed by (52) to 
limit the specific manifestations of ADHD (attention 
deficit hyperactivity disorder). For the investigated 
subjects (7-12 years), who found it difficult to 
maintain voluntary attention for academic and daily 
activities, there is an increase in the ability to focus 
and stimulate learning processes.  

The use of controlled video games (based on the 
kinect V2 sensor) is useful in teaching elementary 
school children (4 cases with intellectual 
disabilities), with the skill of washing hands, their 
parents being satisfied with the results of its 
implementation, according to (53). The use of 
augmented reality games (AR / augmented reality 
game) for high school students with intellectual 
disabilities has improved the skills of subjects 
related to the use of a banking ATM (automated 
teller machine), teachers considering it effective in 
terms of results (54).  

The positive effect of motion-based learning 
games (Kinect) for children with special educational 
needs is identified by (55). Due to the combination 
of cognitive and physical tasks, they generate 
increased academic performance, improved 
cognitive and motor skills, being recommended to 
be integrated into the educational process.  

The need to expand the notions related to health 
and physical activities, in order to generate pro-
active attitudes related to involvement in physical 
effort is signaled by (56), and significant differences 
in parameters related to body composition (BMI, 
obesity, muscle mass, etc.) between active and semi-
active students are highlighted by (57).  

A review of the scientific literature on the 
effectiveness of Serious Games / SGs (based on 
video games with educational effects) as a way of 
learning for people with different stages of 
intellectual disabilities is made by (58). This variant 
needs to be adapted to individual needs. The 
effectiveness of Serious Games with psychometric 
properties is also experimented by (59). They 
achieve obvious improvements in cognitive abilities, 

focusing of visual attention and motivation on a 
group of 44 students (6-16 years), with ADHD and 
learning disorders, by implementing a program of 28 
sessions x 28 weeks x 10 minutes, based on 10 
games for multiple intelligences. The importance of 
Serious Games, based on software technologies, for 
children with autism is also supported by (60), 
through their educational efficiency, as 
communication therapy, improvement of social 
behavior and as psychomotor treatment. The positive 
effects of Serious Games on students with deficient 
attention, memory and poor motor control, with 
mental or developmental disabilities, compared to 
standard methods are highlighted by (61). The 
efficiency of Serious Games on people with 
intellectual disabilities and those with autism 
spectrum (characterized by problems of social, 
emotional and communication behavior, even if 
some autistic people have high intellectual 
availability and others have cognitive disabilities) is 
also reported by (62,63). Technological advances 
(software and computer games) are solutions to 
improve these problems, depending on the 
deficiencies found: literacy, daily activities, 
language, psychomotor skills, etc., teachers and 
specialists in special education confirm their value 
and usefulness.  
CONCLUSIONS 
The obtained results confirm the working 
hypothesis, so the use of the structures and games 
proposed in the program contributes to a significant 
improvement of the psychomotor and intellectual 
performances of students with intellectual 
disabilities and autism spectrum. Despite all these 
improvements, they cannot match the benchmarks of 
children without problems in the same age group. A 
limitation of the study is the small number of 
subjects included in the study, which does not allow 
the generalization of the results. Another limitation 
is the non-use of Serious Games variants, often used 
and analyzed in some mentioned studies, this aspect 
being a future research direction, in order to see their 
efficiency in comparison with the classic training 
and recovery variants.  
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Table 1 – Analysis of the individual defining particularities for the experiment group  
 
Subject
/gender  Ages  Diagnostic  Psychic, motor and behavioral characteristics  

M.E. 
/M 

 
11 

Autism spectrum 
disorder and mental 

retardation  

The learning process is severely affected due to mental retardation and autism 
spectrum disorder. Motor coordination is good, and the body scheme was mastered. 
The dominant laterality is right. Fine and coarse motor skills are affected. Space-
temporal orientation is difficult to achieve. Operates with simple notions and 
understands cause-effect relationships only in terms of simple life situations. The 
thinking is slow, in the operational-concrete stage. The memory is long lasting, but 
it stores mechanically. The language is medium developed, and the oral expression 
is grammatically incorrect. The student has attention disorders, but with help he 
remains stable in the task and completes it. He participates in activities unequally, 
fluctuating, but if he is kept in the task with motivations or rewards he manages to 
complete all the work tasks. As a social relationship is a sociable type, but with low 
resistance to frustration.  

C.M. 
/F 11 Epilepsy and mental 

retardation  

The student comes to school uncared for. She has a tendency to steal and is mean to 
her classmates. She lies a lot at school, but also at home. She has a poor thinking, 
with training tendencies, he can hardly distinguish the essential. She generally learns 
with some interest, trying to outperform her colleagues. She can keep her 
concentration and attention but only if she is closely guided. Psychomotor 
development: motor coordination is good. The body scheme is mastered. Right 
dominant laterality. Fine and coarse motor skills are affected. She has moments 
when she loses her balance. The space-temporal orientation is achieved at a low 
level.  

A.A. 
/M 10 

Highly functional 
autistic, but with 

emotional disorders.  

He is a disciplined student, enjoying the sympathy of his colleagues. The learning 
process is done at a very good level for the requirements of the special school. 
Psychomotor development: motor coordination is good. The body scheme is 
mastered. Right dominant laterality. Fine and coarse motor skills are slightly 
affected. The space-temporal orientation is good. Thinking is specific to the stage of 
concrete operations. Understands complex notions and cause-effect relationships. 
The memory is long lasting. It is capable of abstraction and generalization. 
Vocabulary is well developed. Shows will and interest in school activities. In 
relationships with colleagues and teachers he is an example student.  

B.S. 
/M 10 

Autism spectrum 
disorder and severe 

developmental delay  

The learning process is severely affected due to mental retardation in development. 
Motor coordination is severely impaired. The body scheme is mastered. Dominant 
left laterality. Fine and coarse motor skills are affected. The space-temporal 
orientation is achieved with an imbalance. Thinking is specific to the pre-operational 
stage, understands simple notions. The memory is short-lived, it forgets very 
quickly. Vocabulary is low. He has attention disorders, his concentration is low, he 
gets tired quickly. Load stability is fluctuating and volume is low. It is difficult to 
train in tasks, but if he receives a reward he participates. The student is shy, not very 
communicative. He has moments when he can't control himself and he becomes 
aggressive for those around him due to seemingly minor reasons.  

C.C. 
/M  11 Slightly delayed 

development  

Motor coordination is good. The body scheme is mastered. Right dominant 
laterality. Fine and coarse motor skills are within good limits. The space-temporal 
orientation is almost normal. He understands complex notions and can handle 
himself at home for a few hours. The memory is long lasting. The vocabulary is rich 
and is expressed clearly and correctly. It does not show attention disorders, it can 
concentrate quite well, it is stable. He is active in lessons, showing an intrinsic 
motivation. He is sociable and behaves appropriately.  
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Table 2 / Wilcoxona nonparametric test results (pairs) / experimental group (N=5) 
 

Test Mean 
Std. 

Deviation 
Std. Error 

Mean 
Mean 

Difference Z 
Sig. 

(2-tailed) 

Cohs_Test_pag0_initial 163.4000 65.1175 29.1214 35.6000 -2.023b 
 

0.043 
Cohs_Test_pag0_fin 127.8000 39.0025 17.4424 

Cohs_Test_pag2_initial 189.8000 66.5635 29.7681 
19.2000 -2.023b 

 
0.043 

Cohs_Test_pag2_fin 170.6000 59.8565 26.7686 

Cutout_Test_initial 92.0000 4.6368 2.0736 
10.8000 -2.023b 

 
0.043 

Cutout_Test_final 81.2000 3.1937 1.4282 

Attention_flexibility_successful_initial 5.0000 0.7071 0.3162 
-1.4000 -2.070c 

 
0.038 

Attention_flexibility_successful_final 6.4000 0.5477 0.2449 

Attention_flexibility_unsuccessful_initial 5.0000 0.7071 0.3162 1.4000 -2.070b 
 

0.038 
Attention_flexibility_unsuccessful_final 3.6000 0.5477 0.2449 

a. Wilcoxon Signed Ranks Test; b. Based on positive ranks.; c. Based on negative ranks. 
 

Table 3 / Mann-Whitney U nonparametric test results (independent samples) / initial testing / control group (N=6), experimental 
group (N=5).  

Test Lot Mean 
Std. 

Deviation 
Std. Error 

Mean 
Mean 

Difference Z Sig. 
(2-tailed) 

Cohs_Test_pag0 control 87.3333 17.2356 7.0364 -76.0666 -2.008 0.045 
experiment 163.4000 65.1175 29.121 

Cohs_Test_pag2 control 103.5000 12.5976 5.1429 -86.3000 -2.556 0.011 
experiment 189.8000 66.5635 29.7681 

Cutout_test 
control 67.5000 13.9391 5.6906 

-24.5000 -2.739 0.006 
experiment 92.0000 4.6368 2.0736 

Attention_flexibility_successful 
control 7.5000 1.0488 0.4281 

2.5000 -2.690 0.007 
experiment 5.0000 0.7071 0.3162 

Attention_flexibility_unsuccessful control 2.5000 1.0488 0.4281 -2.5000 -2.690 0.007 
experiment 5.0000 0.7071 0.3162 

 
Table 4 / Mann-Whitney U nonparametric test results (independent samples) / final testing / control group (N=6), experimental 

group (N=5).  

Test Lot Mean 
Std. 

Deviation 
Std. Error 

Mean 
Mean 

Difference Z Sig. 
(2-tailed) 

Cohs_Test_pag0 control 87.3333 17.2356 7.0364 -40.4666 -1.921 0.055 
experiment 127.8000 39.0025 17.4424 

Cohs_Test_pag2 control 103.5000 12.5976 5.1429 -67.1000 -2.191 0.028 
experiment 170.6000 59.8565 26.7686 

Cutout_test  control 67.5000 13.9391 5.6906 -13.7000 -2.104 0.035 
experiment 81.2000 3.1937 1.4282 

Attention_flexibility_successful 
control 7.5000 1.0488 0.4281 

1.1000 -1.824 0.068 experiment 6.4000 0.5477 0.2449 

Attention_flexibility_unsuccessful control 2.5000 1.0488 0.4281 -1.1000 -1.824 0.068 
experiment 3.6000 0.5477 0.2449 
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