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Abstract 
A high percentage of pre-school children show signs of multiple weakening of functions important for 
school literacy development. The study focuses its attention on the area of identification and the 
possibility of affecting weakened functions in this target group.  

We verify two research questions: What is the effectiveness of the Sindelarova intervention method 
(2006) used in children diagnosed with a risk of developing SLD? Which SLD predictors will be most 
affected by (specially) pedagogical intervention? 

A research study is conducted to verify the need for screening for children at risk of developing SLD at 
pre-school age and to confirm the need for special educational support for these children, with the aim 
of reducing the percentage of children with difficulties in developing school literacy, i.e. children with 
later diagnosed specific learning disabilities.  

Research design is experimental, an approach in qualitative form using multiple-case study. Data 
Acquisition Methods: Initial Diagnostics (risk test for reading and writing disorders for early 
schoolchildren (Švancarová, Kucharská, 2012), observation, interview (reflection of teachers to 
intervention procedures), Output Diagnostics. Intervention effect evaluation – test – re-tests (input 
versus output diagnostics). Number of cases is 20.  

Preliminary research results show that after applying the Sindelar method (2013), the risk of developing 
SLD was reduced in 18 (out of 20) children with a risk of developing SLD that formed the research 
sample. The test method in the given research sample proved to reduce such difficulties especially at 
the auditory perception level and also partially at visual perception level.  

The research results show that early identification of children at risk of developing SLD (initial diagnosis, 
pre-test) and the subsequent initiation of comprehensive intervention for these children positively affect 
the alleviation of SLD predictors (output diagnostics, post-test). In the present study, 18 out of 20 
children showed a positive effect. The development of auditory perception seems very effective. The 
study results point to the need for early diagnosis and the meaningfulness of initiating (specially) 
pedagogical intervention at pre-school age. 

Keywords: pre-school child, risk of developing SLD, assessment of predictor SLD, effect of intervention. 

1 INTRODUCTION  
This paper presents the results of specific research focused on the area of intervention for children with 
the risk of SLD in the Czech Republic. The research presents the results of the effectiveness of the 
intervention procedures used on 20 selected children at risk of specific learning disabilities (= SLD). The 
research is a follow-up to the survey carried out in 2015 - 2016, which aimed to identify children with a 
risk of developing SLD in the group of 1,000 children, to analyse kindergarten and primary school 
teachers‘ ability to diagnose these children and it also follows the 2018 study whereby the intervention 
procedures used in children with the risk of developing SLD in the Czech Republic, Slovakia and Poland 
were monitored. The main aim of the presented research is to find out what the effectiveness of 
intervention approaches used in children with the risk of developing SLD in the Czech Republic, with 
the support of input and output diagnostics of a child’s specific problems with a risk of SLD with regard 
to eliminating the so-called predictors of SLD. Increasingly we can observe symptoms of specific 
developmental learning and behavioural disorders in groups of pre-school and early school aged 
children, despite their young age (Gavin, 2011). These are children with the so-called risk of 
establishment of Specific Learning Disabilities (hereinafter SLD).   From the etiological point of view, we 
can see the cause of the SLD establishment in multifactorial cause, i.e. in professional sources it means 
a combination of internal/ endogenous causes (genetic predispositions, cortical morphological 
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abnormalities, variations in the involvement of cerebral functions in the process of reading, writing and 
arithmetic as well as perceptual deficits, impaired sensory integration, difficulties with the development 
of laterality, disorders of phonological processing, motor deficits, etc.) and external/exogenous causes 
(= the so-called didactic effects). 

Weakening occurring in gross and fine motor skills (ed. children at risk of SLD appear to be clumsy or 
dyspractic, they have difficulties with co-ordination of movements, with hygiene etc.) can be identified in 
children with a risk of the development of specific learning disabilities. (Elliot, 2016) These children are 
usually more impulsive, they respond emotionally inadequately and therefore they tend to have 
difficulties in establishing social contacts with their peers. (Fletcher, Fuchs, Barnes, 2019) They may 
have deficits in visual and auditory perception (i.e. in differentiation, analysis, synthesis and memory), 
memory, spatial and left-right orientation, attention and orientation in time. (Halls, Moats, 2002) The pre-
school aged children at risk of SLD also often have difficulties in the area of articulating flexibility of 
speech organs, as well as the ability to reproduce the rhythm, to remember words/concepts (ed. it 
influences the range of passive and active vocabulary), to understand speech/ instructions, the sense 
of language is also disturbed overall. (Reid, 2017) Speech development of children with a risk of SLD 
can generally be evaluated as belated where the dominant feature is a violation in pronunciation, 
especially words that contain sibilant series and their combinations. (Kucharská, Švancarová, 2004) 
Due to the fact that the specific learning disabilities are tied to the process of acquiring reading, writing 
and arithmetic, regarding pre-school children we can speak about the SLD Predictors. (Kucharská, 
1998)  

If we try to formulate the above information in another way, then the children at risk of SLD in the case 
of weakening in auditory perception, may occur to have problems in dividing words into syllables, 
determining first and last sounds in a word, in rhyming, substitution of sibilances, soft and hard syllables 
or in distinguishing similar sounds. With weakening the ability to distinguish a figure and background by 
hearing, then the child has difficulty focusing on speech and capturing relevant information, instructions 
in the current environment. (Mather, Wendling, 2012) 

The deficit in visual perception affects visual analysis, synthesis, differentiation, lead of eye movement 
and the distinction of figure and background. Specifically it manifests by not recognising similar patterns, 
mirroring shapes, lack of interest in jig-saw puzzles or toy construction set and difficulties in sketching 
pictures. (Reid, 2017) 

In terms of space and right-left orientation problems may occur during different movement games, in 
determination of positions of objects, self-care and drawing. 

Deficit in time orientation occurs in the perception of concepts before - after, managing time information, 
understanding the concept of first and last, and performing tasks in a predetermined order.  

Memory allows us to store information and remember it again at the right moment. Its weakening causes 
difficulties in learning poems and songs, in remembering instructions, repeat of more words in a row.  

Deficit in the development of fine and gross motor skills and graph-motoric skills is reflected in unstable 
walking or running, reduced dexterity and coordination of movement, lower self-care skills, reluctance 
to draw and graph-motoric exercise, bad posturing of pen and pencil, undue pressure on the pencil, 
disfluency of lines and poorer drawing content. (Zelinková, 2012) 

Any of these deficits are both physically and mentally very demanding for the child. (Bednářová, 
Šmardová, 2010) Therefore, in order to detect the children at risk of SLD, sets of tests were developed 
to allow identification of these children. These include for example "Predictive Battery of Reading 
Difficulties," which has been modified by B. Lazarová according to A. Inizan. These tests focus on the 
overall success of the child in school and are intended for children under five years. The battery consists 
of speech tests (articulation, the ability of expression, speech comprehension and phonological 
discrimination) and time tests - spatial (visual memory, visual discrimination, tracing shapes, rhythm 
reproduction of seen or heard, and building blocks according to the draft). Part of the tasks can be given 
in groups and part can be given individually, their results are used to develop individual stimulus 
programmes. (Zelinková, 2003) 

Another means is "Range of dyslexia risk". It is basically a questionnaire developed by Polish speech 
therapist Marta Bogdanowicz. The range includes seven areas that focus on the overall readiness of 
the child to enter school and describe the most common problems. These areas include: physical 
clumsiness in gross motor skills, physical awkwardness within the fine motor skills, poor sensor motor 
skills, delayed development of laterality, delayed development of spatial orientation and orientation in 
body scheme, impaired development of visual attention and memory, delayed speech development. 

7674



The questionnaire contains twenty-one questions, the answers in the questionnaire are scored by 1-4 
points (i.e. never = 1 point, occasionally = 2 points, often = 3 points, always = 4 points). If a diagnosed 
person reaches more than fifty-four points, then there is a high risk of developing dyslexia, i.e. SLD. The 
questionnaire is completed by parents of pre-school children or kindergarten teachers, evaluation should 
be carried out by a specialist. (Zelinková, 2012)  

The test for the risk of reading and writing disorders for early age" is a diagnostic material used for pre-
school children and pupils in the early grades of primary schools. The authors are Anna Kucharská and 
Dana Švancarová. The test consists of fifty-six items in thirteen sub-tests. It is entered individually and 
takes about twenty to thirty minutes. It focuses on auditory and visual perception, articulation, fine motor 
skills, inter-modality and creating of rhymes. During evaluation the expert compares the results with the 
established standards. (Bartoňová, 2004) 

"Sheffield dyslexia screening test" developed by British authors R. Nicolson and A. J. Fawcett. Battery 
of tasks is intended for children from five years and focuses on the examination of risk areas. It must 
not last longer than thirty minutes and it includes the following areas which for the Czech language were 
adapted by Olga Zelinková: prompt appointment of twenty images, beading for thirty seconds, 
determining whether the offered words are the same, identifying physical stability, rhyming, exploring 
the first phonemes in words, repeating numbers, reading numbers, appointment of letters, the sequence 
of sounds, copying shapes. According to the points the profile of the child is graphically expressed and 
based on that, then there is an individual programme of re-education developed. (Zelinková, 2012) 

A non-standardised test that can be implemented and evaluated in addition to special teachers and 
psychologists and also by educators, parents and kindergartens and primary school teachers’, is the 
test from Brigitte Sindelarová presented in the document of "We prevent learning disorders" 
(Sindelarová, 2013). In relation to the information presented above, it should be noted that in the Czech 
Republic regarding pre-school and early school age, we speak in general about children at risk of SLD, 
abroad they synonymously use the term "A child at risk of dyslexia". (Zelinková, 2012) 

If a child of pre-school or early school age is identified with SLD risk, using the above diagnostic 
materials, it is desirable that the child is stimulated in the areas in which the child has a deficiency. For 
this purpose, we can use the document "We prevent learning disabilities", which among other things, 
also includes a part synthesising the battery of stimulation exercises for children at risk of SLD = children 
exhibiting partial function deficits (Sindelarová, 2013). These tasks are developed on the principle of 
developing attention and perception of children showing the risk of learning disabilities. Quality of 
attention and perception is also affected by the child's ability to retain stimuli/information in memory, 
while the obtained stimuli/information is necessary to inter-modally connect and make the information 
for higher cognitive abilities available. This is done by development of the so-called inter-modality = 
child's capacity to process stimuli/information with the use of visual/auditory memory, visual/auditory 
differentiation and visual/auditory differentiation of figure and back-ground. (Sindelarová, 2015) 

Other programmes which stimulate the abilities and skills of pre-school children include e.g. "Method for 
a good start", which is designed so that the activities included in it develop those areas of the child's 
personality, which are necessary for a successful entry into the school. It is a method of emotionally-
cognitively-perceptional-free, which is also used for the prevention and re-education of existing 
difficulties based on SLD. The author of the Czech version is Jana Swierkoszová. The method for a 
good start can be used in pre-school children in groups as well as individually. It is composed of twenty-
five lessons, each of which is based on a folk song. Movement, speech and graph-motoric skill exercises 
correspond to the rhythm, melody and words of the song. The highlight of the lessons is a reproduction 
of a graphic pattern with music and singing. Partial lessons have the same structure: initiation, welcome; 
listening to songs and talk with children about the song; exercises focused on the development of visual 
and auditory perception, spatial orientation; motion exercises (gross motor skills); song associated with 
movement; song associated with imitation of graphic design; at the end – self-esteem, self-knowledge. 
The entire file contains a methodological guide, worksheets with exercises for development of 
graphmotorics and a tape with songs and music. This method is most commonly used by teachers who 
work with children at risk of specific learning disabilities or children who have been diagnosed with 
specific learning disabilities. (Zelinková, 2012) 
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Another way of reducing the risk of SLD in children of pre-school and young school age is "educationally 
stimulative groups". These are designed for individuals of pre-school age, who are at risk of problems 
at an early stage of schooling. The aim is to develop basic mental functions, skills and abilities. The 
programme consists of ten lessons once every two weeks. Each lesson takes about an hour. An 
educator works with children in the group, every child is always accompanied by a parent, who works 
as an assistant in difficulties with the task. At the end of each lesson, the aim and significance of the 
work are explained to the parents and all the questions are answered. Educationally stimulative groups 
are an effective form of care for children with learning or behavioural problems before entering primary 
school. (Bartoňová, 2004) 

Other programmes and procedures used when working with individuals with specific learning disabilities 
include: EEG Biofeedback, programmes of Pavla Kuncová - KUMOT, KUPOZ, whose name consists of 
her surname and the area on which the programme focuses. "EEG-Biofeedback" is a procedure that is 
used for the removal and treatment of functional problems caused by the dysfunction of brain activity. 
This method needs a device which consists of a brainwave amplifier scan, two computers, training 
computer programme with a feedback option. EEG-Biofeedback involves scanning the recording of 
brain electrical activity, which is sorted and analysed. Brain electrical activity is converted into the form 
of a computer game, which the client plays only by their ideological activity, i.e. by willpower (e.g. driving 
a car on the road, flying a fighter-plane). During the therapy, a client is sitting and playing the mental 
game. The number of sessions for children with specific learning disabilities is recommended to be at 
least forty, one session lasts approximately thirty to forty minutes. The therapy improves the deficits in 
psychomotor, cognitive, behavioural and emotional skills. This therapy can be carried out by 
psychologists, physicians and special educators, who passed a specialisation course. (Kucharská, 
1998) 

"KUMOT" is a programme that focuses on the development of fine and gross motor skills and motor 
organs of speech, which is applicable for children older than five years. It consists of ten lessons, which 
are accompanied by children's songs about animals. Each lesson lasts sixty minutes. Results of the 
programme are evaluated after its completion, i.e. after completing all ten lessons. (Kucharská, 1999) 

The "KUPOZ" programme is designed for primary school children and focuses on the development of 
attention. This is a programme that is designed to last fifteen weeks, and is built on the homework of a 
child with a parent. A child/parent always receives the materials with visual instruction to the assigned 
tasks. Every day a child performs four tasks from four different areas (the area of visual distinguish, 
auditory distinguish, conceptual thinking, expression and characteristics of attention). Each lesson lasts 
one week and the tasks from various fields are repeated, but their difficulty increase. (Kucharská, 1998) 

For pre-school age it is also possible to use, for example, the HYPO programme for a child’s stimulation, 
which was written by Zdeňka Michalová, or a programme called MAXÍK. "HYPO" is an individual 
programme aimed at stimulating the perceptual and cognitive functions and strengthening attention of 
children aged five and a half years to eight years. "MAXÍK" can be characterised as a stimulus 
programme designed for pre-schoolers and children with delayed school attendance. It focuses on the 
training of new movement stereotypes, development of communication skills, development of partial 
functions in certain areas (in the visual, auditory, spatial orientation, inter-modality and seriality), training 
graph-motoric skills and concentration of attention. (DYS-centrum, 2005) 

It can be said that children currently at risk of SLD in the Czech Republic are not given sufficient 
attention. With this in mind, the research survey specified below was realised at randomly selected 
kindergartens and primary schools, with a view to identify children at risk of specific learning disabilities 
as well as to provide teachers of kindergartens and primary schools with information on how to work 
with these children to strengthen their skills and eliminate the manifestations of SLD in pre-school and 
early school age.  

2 METHODOLOGY 
Research design is experimental, an approach in qualitative form using multiple-case study. Data 
Acquisition Methods: Initial Diagnostics (“Test of the risk of reading and writing disorders for early age" 
Švancarová, Kucharská, 2012), observation, interview (reflection of teachers to intervention 
procedures), Output Diagnostics. Intervention effect evaluation - test-retests (input vs. output 
diagnostics). 
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“Test of the risk of reading and writing disorders for early age" is a diagnostic material that is used for 
pre-school children and pupils in the early grades of primary schools. The test consists of fifty-six items 
in thirteen sub-tests. It is entered individually and takes about twenty to thirty minutes. It focuses on 
auditory and visual perception, articulation, fine motor skills, inter-modality and creating of rhymes. 
During evaluation the expert compares the results with the established standards.  

Stimulation of the children was carried out by the battery of stimulation exercises for children at risk of 
SLD = children exhibiting partial function deficits called “We prevent learning disabilities”. (Sindelarová, 
2013) 

A total of 20 children with a risk of developing SLD were included in the re-search, 10 girls and 10 boys 
in pre-school age. At the time of initiation testing all tested children were 6.0 - 6.6 years of age and at 
the time of evaluating the effectiveness of the implemented stimulation programme they were 6.12 – 6.7 
years of age. At the same time, these children showed a risk of developing SLD which was also 
confirmed by the subsequent initial diagnostic testing (all children were strongly below-average in terms 
of evaluating the risk of reading and writing disorder test for early schoolchildren (3 girls, 2 boys), below 
average (3 girls, 6 boys) and a lower average = in the SLD risk borderline (4 girls, 2 boys) (see Table 
No. 2, No. 3) 

Table 1: Risk test standards for reading and writing disorders for early schoolchildren. 

Sten age 6.0 – 6.6 age 6.7 – 6.12  
 boys girls boys girls  
1 up to 17 points up to 21 points up to 19 points up to 23 points significantly below average 

2 18 - 22 22 - 24 20 - 26 24 - 26 significantly below average 

3 23 - 28 25 - 27 27 - 30 27 - 29 below average 

4 29 - 34 28 - 30 31 - 35 30 - 34 lower average 

5 35 - 38 31 - 36 36 - 40 35 - 38 average 

6 39 - 42 37 - 41 41 - 44 39 - 43 average 

7 43 - 46 42 - 45 45 - 48 44 - 47 higher average 

8 47 - 50 46 - 49 49 - 52 48 - 51 above average 

9 51 - 54 50 - 53 53 - 54 52 - 54 significantly above average 

10 55 54 - 55 55 55 significantly above average 

As part of the Reading and Writing Risk Test for Early Schoolchildren, the ability of children to break a 
word into syllables (T1), to determine the first voice in the word (T2), to identify the presence of a voice 
in word (T3), to distinguish sound-like words (T4) and the length of each syllable (T5). Then, distinguish 
the rhythm with visual support (T6), visually distinguish the images differing in a right-left orientation 
(T7), then the quality of visual memory (T8), area-visual perception (T9) as well as articulation dexterity 
(T10), fine motor skills (T11), inter-modality - ability to learn writing (T12) and rhyming (T13). 

3 RESULTS 
The tables below present the research results in each child at the pre-test and re-test level after a six-
month stimulation programme application by Brigitte Sindelarová (2013).  
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Table 2: Results presentation of tested children in sub-subtests No. T1 – T9. 

child 
designation T1 T2 T3 T4 T5 T6 T7 T8 T9 

G1 2 3 0 1 2 4 5 6 3 4 4 4 1 2 2 2 1 2 
G2 2 3 1 1 3 6 5 8 4 4 3 4 1 1 1 2 2 2 
G3 2 2 1 2 3 4 5 6 3 4 2 3 1 2 1 2 1 2 
G4 1 1 2 3 3 6 5 8 3 4 3 4 2 2 1 2 2 2 
G5 1 2 1 1 2 6 4 7 2 3 3 4 2 3 2 3 2 2 
G6 2 3 1 2 4 6 5 8 2 4 3 3 2 3 1 3 0 1 
G7 0 0 0 1 4 4 4 6 2 3 2 3 2 2 1 2 1 1 
G8 0 0 0 0 1 2 4 6 3 4 3 3 2 3 1 2 2 4 
G9 0 0 0 1 1 3 4 6 3 3 2 3 2 2 0 1 2 2 
G10 1 2 1 3 3 4 5 6 2 3 2 2 3 3 0 2 1 2 
B1 1 2 2 2 2 5 4 7 3 4 2 2 1 2 1 2 2 2 
B2 1 2 2 2 2 3 4 5 2 3 1 3 2 3 1 1 2 2 
B3 1 3 1 1 5 7 6 7 3 3 1 2 1 2 1 1 1 1 
B4 0 0 1 2 3 6 6 6 3 4 3 3 1 2 1 1 2 2 
B5 1 1 2 2 2 3 5 5 2 3 2 3 3 3 0 1 1 2 
B6 0 0 1 2 4 5 4 6 3 4 2 2 2 3 1 1 1 1 
B7 1 2 2 2 3 6 5 6 4 4 3 3 1 2 2 2 1 2 
B8 2 3 2 3 3 3 5 5 3 4 2 2 1 1 2 3 2 2 
B9 2 2 1 2 4 5 6 8 2 3 1 2 0 1 3 3 2 2 
B10 2 2 1 1 2 3 4 5 3 3 1 2 0 1 2 2 4 5 

Legend: T = subtest designation; G = girl; B = boy 

Table 3: Results presentation of tested children in sub-subtests No. T9– T13. 

Legend: T = subtest designation; G = girl; B = boy 

child 
designation 

T9 T10 T11 T12 T13 pre/post-test 
results 

shift  
in overall score test 

G1 1 2 2 3 2 2 1 2 1 1 26 36 +10 
G2 2 2 3 3 1 2 2 2 1 2 29 40 + 11 
G3 1 2 3 4 2 2 2 3 0 2 26 38 +14 
G4 2 2 2 3 3 3 2 4 1 1 30 43 +13 
G5 2 2 4 5 2 3 3 4 1 3 29 46 +17 
G6 0 1 3 4 1 3 3 4 1 2 28 46 +18 
G7 1 1 2 4 1 1 4 5 2 2 25 34 +9 
G8 2 4 3 4 0 1 2 4 1 1 22 30 +8 
G9 2 2 1 3 1 1 3 4 2 2 21 31 +10 
G10 1 2 0 2 0 1 0 0 0 0 18 30 +12 
B1 2 2 1 1 1 2 3 4 1 1 24 36 +12 
B2 2 2 2 2 0 1 2 4 0 1 21 28 +7 
B3 1 1 3 4 2 2 4 5 0 2 29 40 +11 
B4 2 2 2 2 1 1 2 4 1 1 26 34 +8 
B5 1 2 1 2 1 2 3 3 0 1 28 31 +3 
B6 1 1 1 2 0 1 2 2 1 1 22 30 +9 
B7 1 2 0 1 0 1 2 3 0 2 24 35 +9 
B8 2 2 2 2 1 1 2 2 0 0 27 31 +4 
B9 2 2 4 5 2 3 3 3 1 1 31 37 +6 
B10 4 5 3 4 1 2 2 2 1 2 26 34 +8 
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Analysis of the research results revealed that in relation to the occurrence of SLD predictors, the children 
in the research sample have the most disturbed quality of auditory perception, significant difficulties also 
occur in the so-called inter-modality area (note. then it is necessary for child to be able to connect visual 
and auditory perception and memory simultaneously), but we also encounter partial deficits with children 
in the research sample at the level of the visual perception of articulation dexterity, ability to form rhymes.  

According to Brigitte Sindelarová (2013), application of the stimulus programme shows significant 
improvement in children in the field of auditory perception and visual perception. In other above-
mentioned areas the elimination of SLD predictors is not demonstrable. In this respect, it is necessary 
to stimulate children for a longer period of time and, among other things, individual specifics of individual 
children (e.g. dys-lalia), quality of attention concentration, and manifestations of psycho-motor agitation, 
etc. should be taken into account. In relation to evaluating the effectiveness of using the stimulus 
programme according to Sindelarová (2013), taking the spontaneous development of preschool children 
into account, it has been determined that using a stimulus programme will be considered successful if 
there is a shift in the overall score for ½ year (= pre-test / post-test) higher than 5. From the children in 
the research sample, 18 children out of 20 reported a shift in total score by more than 5. There was no 
progress in two boys, and both boys were somewhat irregularly involved in stimulation activities and did 
not support supplementary stimulation exercises with their parents support and their limited progress 
could be influenced by these factors. Progress in children in the research sample was a total score of 3 
to 18 points. Progress of more than 10 points was observed in 10 children out of 20 tested. It can also 
be said that in the group of girls, 4 girls shifted to the average zone and 2 of them even the higher 
average zone, which implies that after stimulation supported by the Sindelarova programme (2013), the 
risk of SLD only persists in 4 girls. The boys who showed a higher risk of developing SLD in the pre-test 
shifted from the zone associated with the risk of developing SLD in 2 boys who shifted to the average 
zone. 

4 CONCLUSIONS 
The research results show that early identification of children at risk of developing SLD (initial diagnosis, 
pre-test) and the subsequent initiation of comprehensive intervention for these children positively affect 
the alleviation of SLD predictors (output diagnostics, post-test). In the present study, 18 out of 20 
children showed a positive effect. The development of auditory perception seems very effective. The 
study results point to the need for early diagnosis and the meaningfulness of initiating (specially) 
pedagogical intervention at pre-school age. 
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