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ABSTRACT 

First part 

In the first part of our research we approached the theoretical aspects of  the written 

language disorders from a cognitive and neuropsychological perspective. 

Chapter I of the thesis is entitled "The written language disorders".  It studies and 

analyzes the definitions and terminology used to describe the  written language disorders. The 

analysis of several papers revealed a great number of scientific reasearches which have 

studied the dyslexia-dysgraphia phenomenon with a huge interest. These scientific researches 

have classified the different definitions of dyslexia according to the diversity of etiological 

factors which has led to various classifications: conceptual, descriptive, genetic or 

psychological definitions. 

In 1968, the international dyslexia researchers launched an operational definition of 

dyslexia under the title "Word Federation of Neurology". They defined dyslexia as "a 

learning disorder in reading, which occurs in the absence of sensory impairment or 

neurological deficits or an innappropriate school instruction, as a result of cognitive 

difficulties." 

While analyzing the complexity of reading-writing difficulties, the Romanian 

researchers E.Verza (2003) and C. Păunescu (1984) focus their studies on the processing of 

letter/ sound association in reading. In the reading process, the words are recognized and 

assigned a meaning by understanding their content. We cannot draw a line between reading 

and writing because in the educational process they are taught and learnt together. 

  

 

 

 

 

 

 

 

 

 

 

              Picture 1: Reading-writing specific disorders ( S.Chișu)  
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Dyslexia can be described at the neurological, cognitive and behavioral levels. It is 

typically characterized by inefficient information processing including difficulties in 

phonological processing, working memory, rapid naming and automaticity of basic skills. 

Difficulties in organisation, sequencing and motor skills may also be present. 

Analyzing the disorders occuring in the area of literacy, we think that dyslexia is a 

specific learning difficulty, characterised by difficulties in accurate and fluent word  

recognition and by poor spelling and decoding abilities. The reading mechanism is a very 

complex cognitive process. Students learn to read by translating and decoding phonemes. As 

the child begins to recognize words, reading becomes an automatic process. The dyslexic 

students have big difficulties recognizing letters and words which leads to difficulty in 

reading, spelling, recalling lists of words, poor phonological awareness, and many other 

specific symptoms. Most individuals with dyslexia have problems with symbols such as 

letters, numbers, words. They have deficits in processing visual and spatial stimulus, deficits 

in working memory, sequencing problems, delays in motor skills and balance, clumsiness. 

Visual thinking is a holistic system of global information and knowledge which 

involves the synthesis of a complex cognitive system. In its turn, this involves intuition and 

inductive reasoning (from part to whole). 

Although dyslexic students may have some good visual processing skills that involve 

the identification of real objects, they cannot understand and recall the symbols (letters of the 

alphabet, digits or words). Dyslexic pupils have difficulties understanding what they read, 

sometimes do not understand their own handwriting or show poor or inaccurate vocabulary. 

The most common types of distorsion in dyslexia are: omissions or additions of elements 

(letters, words), confusion, subtitutions of letters, additions of letters, syllables or even words. 

Chapter II of this research is entitled "The etiology of written language 

disorders". We described and analyzed the diversity of etiological factors which cause 

dyslexia. The first descriptions of the etiology  of written language disorders have taken 

placed in the U.S. and have been explained by  Geschwind. The author highlights the nature 

of neurological disorders that can lead to dyslexia by bringing ontogenetic and behavioral 

arguments which refer to the fundamental role of the angular gyrus. This gyrus is responsible 

for the intermodal associations which are very important in the development of language and 

in the learning process. The intermodal associations are the key factors in learning how to 

name objects and also in the process of learning to read and write. Delays or cerebral 

microlesions of the angular gyrus may cause disturbances in naming words, difficulties in 

intermodal learning  and  reading-writing disorders. Reading and writing involves a 
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functional integration of the two cerebral hemispheres. The left cerebral hemisphere controls 

spoken language and its semiotic function, while the right hemisphere processes the symbols 

and automatic, unconscious skills. Individuals with dyslexia present an unbalanced 

organisation of the two cerebral hemispheres.  

The left cerebral hemisphere controls handwriting and reading. It is responsible for 

data analysis whereas the right hemisphere plays an important role in the automatic processes 

such as word recognition, the flow of words and their ordering in sentences. The right 

cerebral hemisphere has an important role in  data organization and data synthesis. 

Any infant is born with the ability to perceive the spoken language with the right ear 

(which is the function of the left cerebral hemisphere) and to perceive rhythmic structures 

with the left ear (which is the function of the right cerebral hemisphere). The language 

develops in both cerebral hemispheres. There are individuals with left-lateralization cross 

between cerebral hemispheres. This aspect causes a conflict between the cerebral 

hemispheres. It is known that each cerebral hemisphere is specialized in a type of activity. 

The specific type of activity leads to two different types of learning : the visual learning and 

the auditory learning type, respectively. An individual who uses his left hemisphere is an 

auditory type, so he perceives and identifies sounds very well, has good oral language, tends 

to verbalize and wants to know the rules to comply with them. An individual who uses the 

right cerebral hemisphere is a visual type, so he can process the visual information easily, can 

read, is creative and intuitive and finds easily words that begin with the same syllable. 

Handwriting and reading develop in both cerebral hemispheres. In order to learn to 

read and write, there must be a balance between the two cerebral hemispheres. This balance 

enables them to function well. When one hemisphere does not work properly anymore and no 

longer processes information, the other cerebral hemisphere becomes more active. The more 

active hemisphere  determines the type of perception. 

Orton suggests that dyslexia occurs when the two cerebral hemispheres are not 

connected properly. The author considers that the the first symptoms of dyslexia can be seen 

in a dyslexic subject by analyzing his handwriting: the symbols seem to be broken, twisted or 

turned. Orton names these specific symptoms – strephosimbolie (which means twisted or 

turned letters or symbols). 

Researchers from Yale Medical School (J.R. Gruen) and British researchers have 

identified a gene of chromosome 6, called DCDC2 which could be responsible for dyslexia. 

The researchers think that dyslexic individuals have a disruption of the connectivity of 

temporoparietal and frontal network within the language system with concomitant difficulties 

in language-related functions in dyslexia. The dyslexic cerebral hemispheres cannot work 
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together well because the connections between them are interrupted, a fact that leads to 

difficulties in phonological awareness, phonological memory and naming words. Briefly 

speaking, dyslexia may result from a mutation in a neuronal migration gene, which triggers 

developmental plasticity that results in changes in the underlying brain strucures involved in 

the sound and phonological acquisition and processing (A. Galaburda, 1994). These 

researchers stress the need for a multilevel approach to research in reading and dyslexia to 

obtain convergence of scientific data. They discuss the alternative learning approaches to 

dyslexic students.  

Poor visual-spatial motor skills (oculomotor disturbances) could be another cause of 

dyslexia. Dr. G. Eden (1996) reveals the inability of dyslexic subjects to track visually a 

moving target. Their poor visual-motor skills  explain the discrepancy between the peripheral 

retina and central retina (called foveal retina)  that allows the understanding of the perceived 

image. 

Poor visual motor skills are visible in the subject‟s inability to organize the 

handwriting on the paperwork, information and materials, in sequencing problems. For 

instance, when a dyslexic student reads a text, he fails to follow the lines and consequently, 

he does not know which the last word he read was, he does not comprehend the words and 

sentences and show significantly lower reading achievement than other students. These 

difficulties are caused  by  impairments of instrumental functions. Many times these 

abnormalities (visual motor skills) are  confused with a simple squint. 

Visual-motor skills disorders show some deficits in the magnocellular system (which 

is part of the central nervous system). The magnocellular system commands and controls the 

visual perception and discrimination. The dyslexia difficulties are explained by the 

overlapping of the visual images (letters or words) while reading a text. 

Dr. G.Eden (1996) discusses how neuroscience experiments using functional imaging 

techniques, event-related potentials and other neurobiological measures add to our 

understanding of brain-basis of learning and have potentials for the education of the children 

at-risk of dyslexia. Dr. Eden has used  fMRI to visualize the brain areas involved in reading a 

text. FMRI is a method of cerebral investigation which uses magnetic resonance imaging. It 

is a non-invasive procedure. By using a contrast agent injected into the cerebral vascular 

system, dr. Eden has  identified the cerebral areas where the cortical activity is higher than in 

other areas as a result of the neuronal activity during the process of reading. 

Dr. G.Eden shows that dyslexics do not have brain activity in the area called V5/MT 

which is specialized in motion detection. This study explains the poor visual motor skills and 

difficulties arising from dyslexia in processing visual information.  
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We believe that in the future, the brain imaging visualization method can be of real 

help in early diagnosis, evaluation and explanation of reading and writing disorders. 

Many microbiology studies have revealed cellular abnormalities in the deep cerebral 

hemispheres, inside the geniculate corpus, which has an important role in the connection of 

the visual and auditory neuronal pathways. These cellular abnormalities appear as clumps of 

cells in excess (called ectopia) and can cause dyslexia. They have been observed  particularly 

in the left cerebral hemisphere, in  the perisylvian gyrus that  controls  speech. 

S. Borel-Maissony (1967), M. de Maistre, F. Estienne (1994) focused their studies on 

the impairments of instrumental functions. If the instrumental functions are impaired, delayed 

or have some deficits they will be responsible for causing dyslexia. 

Ajuriaguera‟s (1973) and D. Bakker‟s (1972, 1983) studies show that lack of temporal 

organization and of acoustic-to-phonological conversion, phonological awareness and 

memory are included in instrumental disorders (or disorders of instrumental functions). 

Bakker stresses that assesment of temporal order perception in young children in preschool 

stage is very important  because it could indicate students at-risk of developing dyslexia. 

G. Geiger (1990) reveals that dyslexic students have an acoustic-auditory 

discrimination deficit. This deficit can be included in instrumental disorders and can cause 

difficulty in learning reading. 

In their studies, K.Shapiro and his co-workers (1990) found out that students with 

dyslexia are different from other students because they have difficulties processing  

sequential information. The authors have assesed the ability of temporal perception in an 

identifying words task by using all kinds of reading strategies which involved simultaneous 

and sequential information. 

J. Piaget and B. Inhelder (1966) believe that movement organization is a response to 

the individual‟s internal and external requirements to adjust to the environment.  

E. Dupre and A. Gesell (cited. F.Estienne, 1994) have classified the most common 

instrumental disorders as follows: difficulties related to visual and auditory perception, poor 

visual-motor skills, poor  motor skills, spatial-temporal disorders, sequencing problems, 

clumsiness, organisation of information, letter-sound association, delays or deficits in 

working memory, speed of processing information, difficulty in naming objects, phonological 

awarness, slow speech, inaccurate vocabulary and so on. 

Our experience shows that a large number of children with dyslexia have many 

instrumental functions disorders. These children, despite a normal intellect may experience 

difficulties in learning reading and writing  and have poor school performance. 
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We think that it is very important to adopt therapeutic interventions in the early stages 

of the written language disorder, during which the mechanisms of these disorders are not well 

consolidated yet and, that is why, can be removed completly or replaced easily with new 

skills. Successful results with preschool children are expected because of the great plasticity 

of the child‟s nervous system. 

In Chapter III of the thesis we analyzed „The taxonomy of written language 

disorders and its manifestations". The multifactorial nature of the etiology of the written 

language disorders has led to a classification according to the diversity of the etiological 

factors. This is correlated with the characteristics of perception and with the cognitive 

processes: perception, attention, memory, language. 

Dyslexia and its level of functioning can be classified according to several criteria. 

There are several varieties of dyslexia: visually based dyslexia, phonological dyslexia, 

surface dyslexia, deep dyslexia and developmental dyslexia.  

Chapter IV entitled " Cognitive mechanisms involved in reading and writing " 

analyzes the cognitive components which are the underlying properties of the written 

language. To be able to read and write, the student must achieve a phonological awareness 

which enables him to master the alphabetical principle underlying the transposition of oral 

language to written language. 

Language is hierarchically structured on several levels : phonetic, semantic, syntactic 

and the language of discourse. The understanding of a word that is being read, is directly 

connected to its decoding at the phonological level. The phonological processing represents 

the psycholinguistic system of the language. When a young student reads a word he needs to 

split it into its phonological components, a process that interferes with superior cognitive 

processes. These superior cognitive processes will facilitate the comprehension of the word. 

Phonological processing in dylsexia has poor representations, so the dyslexic child does not 

use his cognitive functions to achieve the meaning of the word. 

The phonological skills acquired by a young child in the preschool period represent a 

key factor in predicting the evolution of his process of learning reading and writing. We 

believe that the assessment of these skills at the end of kindergarten or early in the first grade 

could identify children at- risk of developing learning difficulties in reading or writing. 

Learning difficulties may occur only in the process of writing or reading acquisitions 

or in both, concomitantly.  

Chapter V named "Theoretical models of cognitive and neuropsychological 

mechanisms of reading and writing" describes the main theoretical models of cognitive 

and neuropsychological mechanisms of  reading and writing. In order to recognize words and 
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their meaning when reading a text, a student has to use the phonological mediation. Studies 

have shown that students with dyslexia have difficulties such as: phonological deficit, poor 

phonological memory and poor metaphonological awareness. In order to learn the alphabetic 

principle the child needs to reach a phonetic and phonological awareness, a  well developed 

syntactic and semantic sense. The phonological mediation is important because it facilitates 

and helps creating  the  pathways of spelling  words. 

The phonological deficit prevents the dyslexic child from using his superior cognitive 

functions in order to understand the meaning of the word. The most important components of 

phonological deficits are related to phonological awareness, phonological memory, word 

naming and working memory. 

In order to learn how to read the student must recognize that a word is composed of 

small segmental units, elements that make possible the understanding of the alphabet. The 

student who learns to read has to split the small elements of the word - letters (for written 

words)  or sounds (for spoken words). This process involves the superior cognitive functions. 

Practice indicates that we hear the sounds of a syllable as a single sound and cannot 

determine the point where a sound ends and another one begins as we lack self-perception 

and acoustic invariance. The phonological awareness and phonological memory are 

important indicators of how a student perceives the sequence of phonemes in a spoken word.  

Bryant and Goswani (1991) consider the phonological awareness a multi-stage 

development. Phonological processing skills are the key of understanding a written text. For 

this reason we sugest that an early phonological training may enhance the efficiency of 

cognitive processing in language tasks. 

We noticed a reciprocal connection between reading and phonological awareness: the 

phonological awareness is a mandatory precondition for learning reading and, in its turn, 

reading  facilitates the development of phonological awareness. In this way, writing and 

reading disorders may manifest separatly or together as a result of various factors: 

neurobiological, psycholinguistic or social factors.  

Over time, many studies have explored the spoken and written language and tried to 

explain the basic mechanisms of learning to read and write. This chapter describes the most 

important researches in the development of the written language. 

The cognitive models were proposed by cognitive psychologists in the early 1970's. 

They tried to understand the cognitive mechanisms and mental operations involved in 

learning to read and write. Efforts and concentrated activities are required while children 

learn to read. Reading involves the visual processing of the written text. The easiness of 

reading aquisition is related to the development of phonological awareness. There is 
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substantial evidence that the phonological loop, a component of the working memory, plays 

an important role in reading (Baddeley, 2003).  

The psycholinguistic model proposed by J. Mettelus and Lichteim L. (1996) attempts 

to split the reading activity into multistage successive mental operations. They establish 

cerebral pathways designed to represent the main anatomical areas where the read word is 

decoded and other pathways which are responsible for the connections between those cortical 

areas. 

The figure proposed by L. Lichteim (1990) shows the most important cortical centers 

where concepts such as  auditory, motor, visual and acoustic representations of words as well 

as speech production pathways occur. The author is interested in learning where the boundary 

between the oral and written language is, while Wernicke (1977) considers that the written 

language is learned after the spoken language is mastered. Langdon (1897) claims that 

reading can be achieved without mastering the representations of  the spoken language. 

The associationist current proposes a psycholinguistic model of speech production and 

language understanding which aims to establish different levels, pathways and cognitive 

processes that allow the transition from one level of representation to another. For instance, 

the alpha pathway is responsible for reading aloud; the beta pathway allows the identification 

of a lexical unit that is the key to spelling components, a process which finally leads to the 

phonological form without access to the semantic representation; the gamma pathway 

identifies the phonological form directly, without involving the phonological output. 

The visually dyslexic child fails to read correctly all the suggested words and does not 

comprehend their meaning. The alpha pathway which is responsible for linking the lexical 

semantic representation to the lexical representation and the lexical-phonological spelling of 

the words blocks the understanding of the word meaning because it is damaged. 

In phonological dyslexia the child can read the words but fails to come up with new 

words because the gamma pathway is affected and does not allow the conversion of 

phonemes (sounds) into graphemes (letters). 

The neuro-anatomical and functional models proposed by Geschwind in 1965 identify 

various cerebral areas involved in reading and writing. The author believes that first, the 

information reaches the primary cortical areas, and after that it is transferred to the 

associative visual cortical areas of the right cerebral hemisphere. Then, it is transferred to the 

left hemisphere into the angular gyrus. The angular gyrus, a temporoparietal region, is 

connected to visual association areas and posterior language areas. Wernicke‟s areas are 

connected to the semantic links between words and concepts. Words are decoded and receive 
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a meaning that is transferred to Broca's area, the motor cortical area. Broca‟s area is engaged 

in the speech production  and the pronunciation of words. 

Demonet (1977), Galaburda and Kemper (1979) consider Broca's area very important  

in phonological awareness development and in reading acquisition. Broca‟s area is activated 

during the rhyming tasks and the temporoparietal cortex, during the short-term memory task. 

Dyslexics have a weak connectivity between anterior and posterior language areas. This 

provides strong support for Orton‟s theory (1937) that learning to read requires children to 

disengage posterior right hemisphere visual representations that interfere with proper word 

identification. 

 Livingstone (1991) and his colleagues notice that the connection between the retina 

and primary visual cortex from the occipital lobe takes place in the lateral geniculate corpus. 

The geniculate corpus sends the nervous impulse along the optic nerve from the retina to the 

primary visual area. 

The genetic models of development represented by U. Frith's model (1986) are 

directly inspired from phylogenesis and oriented to describe reading strategies. U. Frith‟s 

studies explain the differences between the cognitive processes of a dyslexic brain and of a 

non-dyslexic one (a competent reader). The author identifies four reading strategies. Reading 

and writing are formed due to these strategies. 

The theoretical model proposed by Marshall and Newcombe highlights the following 

aspects: 

1) The phonological way identifies the correspondence between sounds and letters by 

splitting words into smaller units. This pathway involves analysis and synthesis – cognitive 

fundamental processes. 

2) The lexical way is an indirect pathway and is responsible for word recognition. It 

does not require analysis and synthesys. 

3)The global method is useful when the student masters the cognitive processes such 

as analysis and synthesis and does not have dyslexia. 

In teaching strategies both the phonological and lexical ways can be used alternatively 

or simultaneously in a mixed form. 

Patterson and Morton‟s (1969, 1980) pluralist model is a cognitivist model which 

illustrates reading as a result of two cognitive processes, more or less independent. These two 

cognitive processes have their own roles. They correspond to two voices: the lexical voice 

which allows quick visual familiar words identification and the phonological voice which 

allows the conversion from phoneme (sound) into grapheme (letter). 
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Ineffectiveness of one or the other has been considered the origin of the two forms of 

dyslexia: visual and phonological.  

The models of cognitive psychology have allowed the identification of several forms 

of written language disorders that cannot be explained by one single model. Psychologists 

consider the processes of  word recognition very important in understanding and explaining 

the reading mechanism.   

The main objective of the cognitive psychology researcher is to find more hypotheses 

regarding the mechanisms of mental activity involved in reading and check them 

experimentally. Psycholinguistic variables known as the rules of spelling, orthography and 

word order have an impact on the cognitive mechanisms involved in reading activities. 

Three important factors are involved in the process of understanding the reading 

mechanisms. They are: the reader‟s skills and the visual processing of the written text which 

involves  cognitive operations that allow the reader to understand the meaning of the words. 

 By adopting a cognitive approach in assessing the language disorders displayed by a 

dyslexic student, the therapist needs to use the theoretical models to understand the origin and  

the mechanisms involved in reading and writing. 

Chapter VI is entitled " Psychological aspects of child’s writing ".  

The analysis of children's drawings reveals that they are not as realistic when 

compared to the right spatial pattern or design. This happens because, at a certain age, 

children have not fully developed motor skills, yet. They lack visual focus, have poor visual-

motor skills and weak eye-hand coordination. Children do not have the ability to achieve the 

appropriate lines when drawing or writing . 

 Fine motor skills are very complex. The development of fine motor skills needs a few  

preparatory stages in order for a child to achieve proper writing . 

At the age of 2 and 3 years old a child draws straight lines without a well-defined 

direction and location. It is a specific exploratory stage. At this stage, the child doodles 

without considering the graphic space limit and cannot stick to a certain shape. Between 3 

and 4 years old, the child‟s motor imitation is realized in the form of graphic representation 

by straight horizontal or vertical circles of the same relative size but incorrectly made due to 

the fact that his skills are not well developed yet. A 4 or 5 year-old child starts to show  

preferences for colors and shapes. This stage plays an important role in drawing and writing 

(Tjonkheere, cited. C.Păunescu, page 206). 
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 The most important stages of the fine motor skills are: 

 The stage of the first fine motor skills represents the level when the child 

makes marks on the paper which tend to be centrifugal, curves and can go 

clockwise or counterclockwise.  

 The perceptive stage of fine motor skills corresponds to 2 ½ years up to 3 

years old. At this stage it is helpful for the child to color templates or coloring 

worksheets which develop his fine motor skills and help him control his 

fingers and his hand better. 

 The representation stage of fine motor skills corresponds to 3 to 5 years old 

and represents a higher level in the development of fine motor skills because it 

marks the moment when the child begins to master form, proportion, number 

and space. 

      Maria Montessori considers that the child‟s first prewriting exercises need to meet 

certain principles which will help the child learn to write. These principles are: 

a) Before learning handwriting any child needs to exercise his  hand fine motor skills 

by drawing pictures in kindergarden or at preschool level. 

b) A student needs to learn how to read first and then to write. There is a correlation 

between the two activities (reading and writing) that requires common skills in 

decoding the letters, words and sentences. These skills are: upside-down 

orientation of the page, letter/sound association, the ability to analyze and 

synthesize. 

c)  The transition from the smears stage (the entertainment graphics, figurative 

drawing) to the proper handwriting. 

d ) The first writing exercices must take into account the characteristics arising from 

the direction of graphic gestures: rectilinear and curvilinear . 

In our opinion it is important for a child to be taught to discriminate between visual 

symbols (the letters) that can be confused (such as d – b, p – q, p - b) because of their spatial 

orientation (such as the letters u - n,  b - d or m - n). 

Many studies consider the age of six as most favorable for learning reading. 

Romanian authors such as E.Verza and C. Păunescu (1983 ) think that acquiring reading and 

writing can begin when the child has reached a mental age of at least five years old and only 

if  neuropsychological processes are well developed. 

Among many pedagogical, neuropsychological and cognitive approaches regarding 

the reading-writing stages, we consider the most interesting the approach of E. Verza (2003) 

who grouped the well-structured process of learning reading and writing in three main levels: 
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       1. The prealphabetical level begins in child‟s family, nursery, kindergarten or in pre-

school institutions. It is the stage when the child develops his capacity to perceive and 

represent the body parts and when he starts to fix up the hand laterality. 

The child begins to build his functional cognitive system. 

 2. The alphabetical level begins in the first grade in primary school (the preparatory 

class) when the young student starts to learn reading and writing. The educational system 

develops the child‟s fine motor skills of the hand, the eye-hand coordination, the capacity of 

analysis and synthesis, the phonemic hearing, the sense of observation, the intermodal 

learning skills that contribute to the development of the superior cognitive processes. 

3. The postalphabetical level represents a stage when the child develops the abilities  

of synthesis and generalization. By this time, the child‟s language is well developed so it 

becomes an important instrument in the thinking processes. It allows the student to acquire 

more knowledge especially through written texts.  

 

PART II 

 

In Chapter VII - "The assessment of written language disorders" we approached  

the assessment methods of written language disorders from a cognitive and 

neuropsychological perspective. The first neuropsychological reading tests were those which 

assessed the difficulties of dyslexia (Kay, Lesser, Coltheart, Lemay, cited. Van Hout, A. 

Estienne, 1994). 

Goswami (2004) discusses how neuroscience experiments using functional imaging 

techniques, event-related potentials and other neurobiological measures add to our 

understanding of cognitive processes of learning and have potentials for education and 

intervention in the case of children at-risk for dyslexia. To better understand the various kinds 

of difficulties in assessing reading and writing disorders we consider the components of 

cognitive processes very important. By getting to know dyslexia difficulties we will be able  

to find exactly the type of written language disorders and identify their specific symptoms. If 

we find disorders in reading aloud it means that there is a disruption and a problem with the   

phonological word production mechanisms. In these cases the dyslexic has phonological 

dyslexia and does not understand the meaning of the words. 

By studying the cognitive approach of the phonological production system we focused 

our assessments on reading aloud tests, because the reading mechanism is described by  

theoretical models which are explained in the fifth chapter of the thesis. The theoretical 
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models are important as they guide the therapist to indentify exactly the location of the 

language deficit and apply the right intervention . 

Dyslexia assessment methods used in international practice and in our country are 

configured as follows: 

1.In  francophone countries:  

• test L'Alouette by Lefravrais is a predictive test of the reading level;  

• reading comprehension tests and Lobrot  abilities  test of reading; 

• The Ferré test;  

• Khomsi testing strategies aimed to analyzing the understanding of  text reading;  

• The Belec battery;  

• The LMC-R test assessing reading competence.  

2. The most common test used in the U.K. and the U.S. is Woodcock-Johnson 

(Woodcock - Johnson Reading Mastery Test) which is based on Horn and Cattel's theory on 

the cognitive processing of information. All subtests used in reading and writing areas  

measure cognitive abilities such as: fluid reasoning, understanding knowledge, visual 

processing, auditory processing, speed processing of information, working memory and 

short-term memory, the vocabulary, naming objects, speech disorders, phonological 

awareness, letter/sound association, word recognition. 

3. In Romania, authors such as E.Vrășmaș, I.Mușu, C.Stănică, E.Verza, C. Păunescu 

believe that learning reading and writing involves cognitive skills, fine motor skills, eye-hand 

coordination and a strong motivation to learn. For this reason, the written language disorders 

assessment should consider the cognitive development of children, the motivation for 

learning, and their personality characteristics. A complex evaluation of written language 

disorders should include a medical exam, a psychological testing, teaching and educational 

assessments. The educational evaluation should consider the reading and writing level, the 

child‟s vocabulay, the word recognition and the motivational level for learning. It is very 

important to conduct a right assessment which will make the difference between authentic 

written disorders and other psychological disorders such as authism, ADHD, delayed speech 

that could display the same symptoms as dyslexia. 

For assessing reading and writing skills we use different screening methods focused 

on diferent criteria such as, rapid letter naming, phonological awareness, spelling words, 

word recognition, word segmentation, word or sentence decoding, handwriting, orthographic 

pattern recognition, pronunciation of unfamiliar words, letter-sound association, text 

comprehension, reading speed, reading fluency and comprehension, word order, writing after 

dictation, composing a text starting from pictures, correcting a missing letter from a word.  
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Chapter VIII of the thesis called "The therapeutic interventions" discusses the 

main therapeutic guidelines and interventions for dyslexia disorders. These are: 

 Therapeutic approaches focused on symptoms start from the principle that the 

dyslexic child cannot associate the sound  with the proper letter. The therapy should begin by 

identifying the reading errors and will be oriented towards correcting them. Authors such as, 

S.Borel - Maissony, D.Maistre, Bourcier, Brunfant, Muchielli – Bourcier, C. Chassagny have 

developed various therapeutic methods for the written language disorders. 

 Therapeutic guidelines based on the theory of cognitive mental management 

methods applied to reading disorders are relatively recent and aim to ensure school success by 

curing disturbances that may interfere with written language learning. By studying the 

information processing mechanisms the therapists build a pedagogical approach which can be 

successfully used throughout the intervention. The student is engaged in a cognitive approach 

that allows him to improve his poor or disabled mental functions and thus, make singnificant 

progress in reading fluency. 

 The therapy of dyslexia-dysgraphia requires a very complex 

psychoeducational intervention which must be conducted by a speech pathologist assisted by 

a group of specialists (doctors, psychologists, teachers) and parents, and has to include many 

approaches. It is very important to stimulate multisensory pathways to reinforce learning 

reading and writing: V-A-K-T (visual, auditory, kinaesthetic, tactile). The specialist need to 

make sure that dyslexic children hear the teacher say a word, feel the muscle movement as 

they trace the word, feel the tactile surface under their fingertips and hear themselves say the 

word as they trace it. In the complex process of dyslexia therapy, the speech pathologist 

needs to prepare the students by working on their fine-motor skills and perceptive skills. The 

training of the perceptive-motor skills structures includes perceptive-motor, visual and 

auditory disturbances as determining features of various graphics. 

 Education and rehabilitation exercises of the fine motor skills focus on the overall 

balance, hand coordination and general dynamic eye-hand coordination. 

It is important to know the child‟s learning strengths and his learning weaknesses. 

Teaching approaches, strategies and techniques need to be used in the areas of word 

identification, vocabulary development, reading comprehension/fluency, writing and spelling. 

The speech pathologist has to determine the student‟s dominant hand. The dyslexia 

therapy needs to be oriented towards the use of the right/proper student‟s dominant hand. The 

best approach to educate the right dominant hand has to take into account the following 

aspects: translational motion (back and forth, up and down, right-left) and rotation (the 
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vertical axis and lateral). All these movements  of the dysgraphic student‟s dominant hand 

will be achieved by drawing, attractive programs  and other unconventional techniques.  

 Training perceptive-motor skills will be based on qualitative and perceptive-motor 

structures and visual aids. The exercises will lead to the formation of notions of shape (line, 

point, round, square, round, thick, flat, curved, hollow, open, closed, full, twisted), size 

(small, large, medium, long, short thick, thin, larger, smaller, shorter), direction (right, left, 

tilted back, reverse, position, top-down, right, left, forward, backward, next). 

 In addition to traditional techniques, we have achieved very good results by using 

methods from new techniques such as (Sindelar training program and Meixner method 

described largely in the next chapter): the use of color in the writing of letters, syllables and 

words; the use of flash cards to adjust the children‟s level of knowledge and their difficulties; 

the arrangement of poor sounds in different positions.  

The therapeutical intervention for dyslexia disorders will try to develop new skills and 

the poor instrumental functions or poor cognitive processes needed in  the process of learning  

reading and writing. The educational objectives will be structured in the following direction: 

 and discrimination; 

; 

visual discrimination between important stimuli and background;  

-hand coordination; 

letters/symbols identification; 

; 

t of perception and auditory acuity, phonological awareness; 

 development of working memory; 

development of intermodal association; 

 and auditory attention; 

 and separate the sounds in known or unknown words. 

We give a special importance to those therapeutical techniques that lead to the 

improvement of visual and auditory confusion. The intervention will focus on technical 

correction of typical confusion of letters and figures such as: u - n, m - n, p - b, b - d, a - o, 6 - 

9, by removing such difficulties. For the removal and prevention of auditory confusion that 

may arise from different groups of sounds or dull sounds (F-V , V-Z , P-B , T-D , C-G) the 

intervention will focus on these particular difficulties that a dyslexic student can display. 

 The cognitive maturation is achieved through awareness and training of the 

perceptive-motor behavior, the organization and structuring of space and time, the 

development of the fine motor skills and the good eye-hand coordination. 
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Chapter IX of the thesis, "The Research Methodology", includes the reasons for 

choosing this interesting subject, the goals, the research objectives, the research hypothesis 

and the methodological approach. It also describes the assessment samples and work tools 

used in all stages of the research. We offer a complex psychoeducational therapeutical 

intervention program for training students with dyslexia-dysgraphia as well. 

The methodological approach of the research contains three distinct phases: 

 The exploratory stage or the pre-test administration; 

 The experimental stage, includes a special training program and  post-test 

administration; 

 The third stage contains the re-testing. 

The general objectives of the research were: 

  Identifing and experiencing the most effective methods of screening and early 

diagnosis of written language disorders; 

  Investigating, assessing and establishing a complete diagnosis of (cognitive 

processes) instrumental functions involved in aquiring reading and writing; 

  Designing and implementation of complex psychotherapeutic intervention 

programs and training for students at-risk of dyslexia, by stimulating the 

cognitive instrumental functions that could cause dyslexia. 

The exploratory stage of the research was the starting point of our research and led to 

the objectives and research hypotheses. 

The exploratory stage has several objectives: 

 Identifing and analyzing the poor or dysfunctional disorders of the 

instrumental functions (cognitive processes) of  students who started the first 

grade; 

  Finding and identifying the causal factors that might lead to developmental 

dyslexia in  6 and 7 year-old students; 

  The relevance of Burlea‟s screening test (which is a new, non-standradized 

test) to diagnose the students at-risk of dyslexia. We compare the students‟ 

results from Burlea‟s screening test with the Reversal test results which is 

already a standardized test and the use of the screening procedure to identify 

the children at-risk of dyslexia. 

Our experimental research is based on the results obtained during the exploratory 

stage. It is meant to help us design a complex therapeutical intervention program for students 

at-risk of written language disorders. Thus, the experimental stage of our research involved 

three different steps: 
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The first step was the theoretical documentation and the synthesis of students‟ results 

from the exploratory stage, data that led to the experimental hypothesis. 

The second step consists in the delimitation of the operational techniques and the 

selection of the screening methods and the participants in our study. 

The third step was the creation of the experimental design: the pre-test, the 

experimental stage, the post-test, and the re-test. 

The research investigations are set in accordance with the following specific 

objectives: 

• The designing and implementation of educational intervention programs for 

children at-risk of written language disorders in three directions: 

1) The cognitive stimulation of the instrumental functions that could cause 

written language disorders; 

2)  The prevention of written language disorders; 

3)  The prevention of school failure through the development of the poor or 

inoperative instrumental functions; 

• Recording, monitoring, comparing the statistical analysis of the students‟ results 

from the experimental and control group in the pre-test , post-test and re-test stages; 

• Analysing the relationship between the academic achievement of students with 

written language disorders and the instrumental functions development. 

The research was based on theoretical data collected before initiating the study and on 

the specific objectives of the experimental stage. These aspects led to formulation of the work 

hypothesis of our experiment. Therefore, the basic research assumption on which we have 

structured the experiment is based on the fact that early intervention programs designed to 

develop poor instrumental functions would enable the students at-risk of dyslexia  to learn  to 

read and write successfully. 

The general hypothesis of our research is: designing and implementing early 

intervention programs for cognitive processes stimulation could improve the academical 

performance in students at-risk of written language disorders. 

Given that the our research is oriented towards two main directions we consider 

necessary to set  two secondary hypotheses: 

1.Written language disorders are caused by poor development of the 

instrumental functions. 

2.Early intervention based on complex psychoeducational therapeutical 

programs could improve the school performance of students with poorly developed 

instrumental functions. 
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Null hypothesis (H0): The improvement of the academic performance of students 

with poorly developed instrumental functions occurs by chance. 

Independent variable : 

A - the type of intervention (cognitive stimulation of the instrumental functions); 

A0 - control group without intervention; 

A1 - experimental group, who benefits of early intervention program of cognitive 

stimulation of the instrumental functions; 

Dependent variable: X – students‟ school performance assessed at the re-test stage. 

Experimental design:  

     The study was conducted during 2009-2012 and was based on the following 

experimental design.  

Table IX.1. General experimental design 

          Stage 

 

 

Groups 

 

Exploratory 

stage. 

Pre-test 

 

Experimental 

stage 

 

Post-test 

 

Re-test 

 

 

Experimental 

 

 

 

Control 

Sampling. 

Exploring the 

level of the 

instrumental 

functions of 

experimental 

and control 

groups. 

Assessment. 

In both groups 

we use the 

same screening 

and assessment 

tests. 

Introducing the 

independent 

variables.  

 

 

 

Non-intervention 

 

Measuring 

dependent 

variables. 

 

 

Applied to 

both groups 

 

Measurement 

of the students‟ 

improvements 

of the features 

analyzed  

by applying 

the same tests 

to both groups. 

The experiment has the following stages and distinct sequences:  

1.Exploratory stage, completed by the pre-test administration;  

2.Experimental stage (consisted in a complex psychoeducational intervention) and post-test 

application;  

3.Re-test stage. 
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The exploratory stage of our research was conducted at the beginning of the school 

year 2009-2010, on a randomly selected sample of 285 students from the first grade, aged 

between 6 and 7 years old, from five schools in Cluj-Napoca. The participants were 168  boys 

and 117 girls. The investigations were made only after we had obtained the written agreement 

of their parents. At the very first stage of our research which we conducted at the beginning 

of the school year, between September and October 2009, we applied the following screening 

and assesment tests to evaluate the students‟ instrumental functions: the Reversal test and  

Burlea‟s screening test. 

  Of the 285 participants assessed, we selected only those students who had the lowest 

performance (with at least one standard deviation under the average mean of the group). We 

found 24 students in this situation. The selected participants (N=24 students) were divided 

into two groups: the experimental group (N = 12) and the control group (N = 12). The 

experimental group consisted in 8 boys and 4 girls and the control group included 9 boys and 

3 girls. The two groups of participants are relatively homogeneous in terms of chronological 

age. 

Table IX.2.The sample of  participants 

Experimental group                  Control group 

Boys Girls Boys Girls 

8 4 9 3 
 

The groups were designed and organised in such a way as to allow us  to compare the 

subjects from the statistical point of view of the development of instrumental functions. After 

the two groups were ready we used a complex assessment of all intrumental functions by 

using the following tests: Bender B test,  Burlea‟s phonological processing assessment sheet 

and a new method developed by the psychologist Brigitte Sindelar. During October and 

November 2009 we evaluated the students‟ development of instrumental functions using the 

above mentioned assessment tests. We worked with each student individually. The students‟ 

results are shown in tables nr.X.18 and X.19 in Chapter X "Results and data 

interpretation". In the exploratory stage we set as the starting point of our research the level 

of the students‟ development of instrumental functions. 

The experimental stage of the research was conducted after the exploratory phase and 

the assessemnt of the instrumental functions disorders. The experimental stage took place 

between November 2009 and June 2010 and October 2010 and June 2011 and considered 

teaching and psychoeducational intervention on the experimental group, while the control 

group activity was not influenced at all  by experimental variables. The participants from the 
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experimental group were included in a complex intervention program after we were given  

their parents‟ written permission. 

In the experimental approach we set as a starting point the  poor instrumental 

functions identified through the assessment test applied at the exploratory stage. We also 

knew the level of the cognitive development of the participants in the study. After collecting 

all the data about the students‟ cognitive development, we moved to the therapeutical 

intervention  which consisted in a complex psychoeducational program that stimulated the 

experimental group‟s cognitive functions. The therapeutical intervention was designed 

specifically for the development  of the poor instrumental functions. It involved the 

stimulation of cognitive processes through exercises which use new methods and 

multiapproaches such as: game-exercises for stimulating the cognitive processes, Sindelar‟s 

program designed to develop the poor instrumental functions, new teaching strategies for 

children at-risk of dyslexia designed by the Hungarian psychologist I. Meixner. The 

psychoeducational intervention programs took into account the model proposed by the 

Romanian author E. Vrăşmaşu. 

Game-exercises used in the experimental stage contributed to the development of the 

children's cognitive functions. Designing these exercises as games aimed to stimulate and 

develop the cognitive processes and engaged the students in the educational task by making 

the teaching and learning processes of reading and writing a joyful and attractive activity. 

The early intervention program designed by the Austrian psychologist B. Sindelar was 

meant to develop the poor or inefficient instrumental functions of the participants from the 

experimental group. It is considered that if the  instrumental functions are well developed, the 

written language disorders will not occur. 

The alternative method of teaching reading and writing strategies developed by the 

psychologist I. Meixner was tested and used in our study, too. We applied this new 

multisensorial approach to students who might be at-risk of reading-writing disorders. These 

students with poor instrumental functions require a different teaching strategy in order to 

learn reading and writing. 

The therapeutic intervention focused on the designing and implementation of a 

complex psychoeducational program which was based on each individual‟s features. We  

customised the models, methods and materials to the need of each student. Each individual 

educational program intended to provide the appropriate educational opportunities tailored to 

the needs of the participating students. At the end of this study we  administered post-tests 

whose main objective was the assessment of the development of instrumental functions. We 
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compared the students‟ results from the experimental group with the students‟ results from 

the control group to confirm the experimental hypothesis.  

The re-test phase was conducted in February 2012 and aimed to check the stability of 

the students‟ long-time results obtained during the experimental intervention made six 

months ago. 

Chapter X of the thesis is called "Results and data interpretation".  

In our research we collected the students‟ results obtained in both the exploratory and 

the experimental stage, after therapeutical intervention. Analysis and the statistical processing 

of data was done with IBM SPSS program version 20. 

The main objective of the exploratory stage was to assesses the instrumental 

functions that may cause dyslexia disorders. The first step of this stage was the asseessment 

of the instrumental functions of a number of 285 students from the first grade, who were 

recruited randomly from five schools from Cluj-Napoca, aged between 6 and 7 years old. 

There were 168 boys and 117 girls. The screening methods used firstly in our study were the 

Reversal test and Burlea’s test. The Reversal test requires the participants to identify 

identical or different figures. The Reversal test has 84 items which consist in 41 pairs of 

identical figures and 43 different figures. The 43 different figures have different orientation 

such as: 22 pairs have even left or right orientation (as letters d or b), 8 pairs have up or down 

orientation (as letters d and g), 5 pairs have both left-right and up-down orientation (as letters 

d or p) and 8 pairs of figures are competly different. The Reversal test assesses the 

development of the child‟s visual perception, visual discrimination and focused attention – 

processes which must function well before the child starts to learn reading and writing. 

The Reversal test is considered a good predictive test and indicates the perceptive 

development of young children who start school. The Reversal test represents a method of 

assessing the acquisition of reading. 

 Data analysis and interpretation were focused on each assessment task. We found that 

8.43 % of the total participants assessed with the Reversal test indicated children at-risk of 

developing specific symptoms of dyslexia disorders.  

We noticed that the students‟ results at the Reversal test have an average M = 74.31 

and a standard deviation  SD = 10.482.  

Table X.1. shows the raw score obtained at the Reversal test for all participants (N=281) 

Participants Average 

Standard 

error 

Standard 

deviation 

285 74.31 .621 10.482 
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The graph below shows the evidence of the students‟ raw score at the Reversal test for 

all 285 participants: 
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Figure 2: Students‟ raw score at the Reversal test 

 

Given that the students in this study were aged between 6 and 7, we were interested to 

see whether there are significant differences between their results according to their age. We 

believe that this could be relevant to the methodological approach and the implementation of 

the therapeutic intervention. Initially we calculated the average and standard deviation for 

children aged 6 (N = 169) and 7 (N = 116). The table below shows the average scores by age 

groups: 

Table X.2 :The average scores at the Reversal test 

Students’ age The average Standard deviation 

6 year olds  (N= 169) 72,57 10,46 

7 year olds   (N= 116) 76,84 10,02 

Total:  285 74,31 10,48 

 

Next we computed the difference between the averages scored by students aged 6 and 

7 using the t test. The results obtained from statistical measurements are presented in table 

X.3: 

Students Average means Test t, p 

6 year olds 

 

m=72,57 

σ  =10,46 

t= -3,43 

(p>0.10) 

7 year olds m=76,84 

σ = 10,02 

t= -3,46 

(p>0.10) 

 

In the above table, the descriptive statistics independent t-test shows no significant 

differences between  the Reversal scores obtained by 6 or 7 year-old students (p> 0.10).  
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The next step in our study was to select only those students whose Reversal scores 

were less than 51 or equal to 51 (only poor scores). We selected 24 students.   

The measurements and data analysis of errors made by these 24 students revealed 

high frequency of errors on:  

 Left-right orientation of figures - 85%;  

 Up-down symmetry at a rate of - 73%;  

 Identical figures errors - 25%;  

 Completely different figures - 10%;  

 Errors of left-right symmetry and up-down orientation - 18%. 

The qualitative analysis of errors shows that students who mistake the identical 

figures have difficulties or poor visual perception, poor visual discrimination, lack of power 

of observation and a weak capacity of analysing the items. Left-right symmetry errors show 

reduced neurological maturation: poor visual perception, poor lateralisation skills, 

unbalanced brain dominance, poor spatial and temporal skills. Syncretic perception prevents 

the child from perceiving the differences between figures. 

We noticed that the major difficulties occur in the left-right symmetry which shows 

reduced cerebral dominance and poor lateralisation skills. We did not disregard the errors in 

totally dfferent figures either, because they  are important signs of poor working memory, the 

lack of attention and poor visual discrimination. The child's ability to distinguish and 

discriminate between symmetrical and identical symbols/figures should not be neglected as it 

belongs to a stage of the child‟s neurological and psychological development. In the future, 

we will be concerned not only with determining whether the Reversal test correctly measures 

the child's reading ability but also to determine whether the test may allow to start the 

prognosis from the kindergarten level.  

Next in our study was to decode the Burlea test results. This test consists in 8 

different items and assesses speech language disorders, the visual and auditory perception, 

the spatial and temporal awareness, the visual discrimination, the working memory, the 

perception of temporal order of events, visual analysis and synthesis, the hand‟s fine motor 

skills, focused attention, the analysis of the skills of morpho-syntactic structures involved in 

the correct organization of the verbal message, and the active vocabulary – skills considered 

very important in the reading and writing learning process. Each item from Burlea test has a 

maximum point. The raw scores show the child‟s level.  

The statistical measurements found that out of 285 students assessed there are  24 

students at-risk of dyslexia because their scores were very low (between 63-89 points). The 

other students assessed (N = 261 students) displayed no difficulties to Burlea test and they 



28 
 

scored  over 90 points. We were also interested in learning if there are significant differences 

between the scores of the 6 year-olds and the 7 year-old students. Therefore, we computed 

the descriptive statistics: the mean and the standard deviation for the two groups of students 

according to their age. The table below shows the average scores in Burlea test: 

Table X.4: Descriptive statistics (the average and the standard deviation) in Burlea test  

Students’ age Average mean Standard deviation 

6 year olds  (N=169) 104,19 14,41 

7 year olds  (N=116) 109,87 17,35 

TOTAL: 285 106,5 15,89 

 

Next we calculated the difference between the average means using the t test for the 

independent variable - the age. The results are shown in the table below: 

Table X.5: t test independent results at Burlea  test 

Students’ age Average Test t  and p 

6 year olds 

 

m=104,19 

σ  =14,41 

t=-3 

(p>0.49) 

7 year olds m=109,87 

σ =17,35 

t=-2,9 

(p>0.49) 

 

According to the t test there are no statistically differences between the average scores 

of the 6 year olds and the 7 year-old students at p > 0,4. 

The analysis of statistical measurements indicated 24 students who obtained low 

scores in Burlea test (between 0-89 points). These students might be at-risk of developing 

dyslexia disorders. 

The quantitative and qualitative analysis of the students‟ results shows the following 

aspects:  

 only 2 students have pronuntiation difficulties,  

 54% of the students have visual perception and spatial difficulties; 

 65% of the students have poor spatial skills and poor lateralisation skills; 

 71 % of the students have poor spatial skills because they confuse the pictures they are 

presented (left - right, up – down), poor analysis, synthesis and visual capacity and 

attention difficulties; 

 85 % of the participants experienced difficulties in arranging images which requires a 

good temporal perception. It is important to notice the direction in which the student 

begins to work (from left to right). The reversal of the natural order of the succeeding 

images shows difficulties analysing the organization of sequences in serial processing. 

The students who have difficulty arranging sample images would definitely have 

difficulties confusing letters  such as : p - d, b - d, n - u, n - m; 



29 
 

 45% of the students have poor hand fine motor skills, lack of manual dexterity and poor 

eye-hand coordination; 

 94% of the participants display difficulties in the spatial arrangement of the objects which 

is a proof of poor visual perception and poor spatial skills as well as lack of focused 

attention; 

 43% of the students were impaired on morpho-syntactic language structures, written 

language disorders correlated with speech disorders such as naming words and recalling 

the correct lexical organization of the morpho-syntactic structure of the sentence. Some 

students have difficulties in lexical structures often observed in poor or limited 

vocabulary. 

The students‟ results indicate a total of 24 students who scored poorly in both the 

Reversal test and  Burlea test. 

After we statistically analysed the data obtained using the screening methods, we 

proceeded to compare the student‟ results obtained at the Reversal test and Burlea test. We 

correlated the data by computing the Spearman correlation coefficient (ρ) and using the ranks 

method. We wanted to know if Burlea‟s assessment tasks make a good screening test for the 

identification of the students at-risk of developing dyslexia disorders. As we mentioned 

before, Burlea test is a new screening method designed by the Romanian psychologist 

Georgeta Burlea and has not been standardized yet. 

On the other hand, the Reversal test is a standardized one, already in use. By 

correlating these two screening methods we wanted to find out the importance of Burlea test 

in screening children at-risk of dyslexia.  

 Regarding the correlations between the two screening tests (Reversal and Burlea), the 

statistical data analysis reveals a correlation coefficient Spearman ρ = 0.899 (p ˂ to 0.01) 

which indicates a significant correlation between thhose screening tests. We can conclude 

that Burlea screening test is reliable. We also noticed that the same students (N = 24) who 

had got low scores in the Reversal test, obtained poor scores at  Burlea screening test, too. In 

addition, we noticed that Burlea screening test evidenced the participants‟ possible speech 

disorders, poor work memory skills, poor hand fine-motor skills, vocabulary and other 

written language aspects such as the word order. Burlea screening test has more items that 

assess more cognitive functions than the Reversal test. 

 After we completed these first steps of the exploratory stage of our study, we 

proceeded to group the students into two random samples: the control group (N = 12) and the 

experimental group (N = 12). The experimental group included 8 boys and 4 girls and the 

control group consisted in 9 boys and 3 girls. 
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 The next step in the exploratory stage was to assess the students‟ phonological 

processing skills using a worksheet designed by Burlea. It is called Burlea’s phonological 

processing skills. The students‟ results from the experimental and control groups revealed 

similar errors in both groups. The most common difficulties that students encountered are: 

finding words which consist in a given number of letters and syllables, word composition, 

giving examples of words that begin with a certain sound or syllable, finding words by 

specific syllables, identifying the first and the last sound in given words or all the sounds in 

words, recognizing the sound position in a word (first, mid or final position), replacing the 

first or the last sound of a given word with another sound and finding a new word, 

recognizing the rhyme of the words and giving examples of words that rhyme with that word. 

If we decode the difficulties faced by the students from the first grade, we can make some 

assumptions about the phonological processing skills. They are as follows: students displayed 

poor phonology differentiation, a deficit in the auditory perception of the phonetic aspects of 

the words, poor phonological awareness, poor motor-articulatory skills (when pronouncing 

unknown words). The phonological processing skills are extremely important instrumental 

functions in the written language acquisition and learning. Without developing these 

functions a first grade student will face difficulties learning how to read and write. Our 

experiment shows that all 24 students from both groups (experimental and control group) 

have approximately the same level of phonological awareness functioning.  

 In our study, we conduct a very complex screening and evaluation of all the aspects 

that can lead to written language disorders. The next test that we used in our exploratory 

stage was Bender B test. This test assesses the development of the perceptive-motor skills. 

The students‟ raw scores were quantitatively and qualitatively analysed and their results were 

compared to the standardized benchmark test. 

If we analyze the students' raw scores in the Bender B test, we have found that the 

students from both groups have got about the same rates. The average of the experimental 

group is M = 9.16 and that of the control group is M = 10.75. The two samples are relatively 

homogenous in terms of development of the perceptive-motor skills. The most common 

errors are: deviations or distortions of figures, omission of the components of figures, rotation 

of the figures, the children failed to notice the relationship between geometric figures. We 

could also deduce that not all the students present difficulties in this area. 

The development of the perceptive-motor skills must be well correlated with the 

written language skills and other cognitive processes such as, the visual perception, hand 

fine-motor skills, eye-hand coordination, spatial and temporal organization, representation, 

visual memory and focused attention. In our study, we considered the need to assess the 
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instrumental functions which are the  most important skills for learning the written language. 

To test the instrumental functions, we used a very effective and relatively easy to apply 

screening method developed by the Austrian psychologist Brigitte Sindelar. After analyzing 

and interpreting the overall results obtained by the students in the experimental and control 

groups, we assessed the development of their instrumental functions with the screening 

method designed by Sindelar. Sindelar‟s method is a very efficient assessment tool for the 

detection of poor instrumental functions. Young children can be assessed easily with this 

method. It consists in 19 subtests that evaluate the following instrumental functions: visual 

perception (picture or symbol discrimination and differentiation), auditory perception (sounds 

and word discrimination and differentiation), phonological awareness, picture-word 

asscociation, word identification, intermodal learning, visual and auditory memory, fine- 

motor pronunciation skills, eye-hand coordination skills, visual and auditory attention, spatio-

temporal awareness skills, hand fine-motor skills and cerebral lateralisation. We collected the 

raw scores from all subtests and represented them as a “tree-diagram” with19 branches that 

correspond to all 19 subtests. The raw scores are visually represented on each branch. At the 

end of the assessment process we can see very well where the child has poorly or well 

developed instrumental skills. This method is a new genuine assessment method. After 

evaluating the children‟s skills, Sindelar designed a special intervention program based on the 

assessment results. 

Analysing the raw scores of the students at Sindelar‟s screening test we noticed the 

following  aspects: 

• All students answered met the test requirements to a better or lesser degree and the 

results ranged from 0 to 15 points. This accounts for the fact that a student has weaknesses in 

all instrumental functions, an aspect which proved to be a very important clue in designing a 

good individual intervention educational program. 

• By analyzing the students‟ raw scores we observed that no student got a maximum 

score in all the 19 subtests. This indicates that the instrumental functions are not developed at 

an optimum level in all the participants and they may become important causes of dyslexia. 

• Judging from their scores, the students in the two groups have approximately the 

same level of development of the instrumental functions. We cannot say that the students 

from the experimental group performed better than the students from the control group. 

We used the statistic program SPSS version 20 to find the statistical descriptive 

average means and the standard deviations for both groups in all the 19 subtests of  Sindelar‟s 

screening test. The analysis of the average and the standard deviation indicates no significant 
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differences between the two groups of participants. This suggests that both groups of 

participants have the same level of development of the instrumental functions. 

The chart below illustrates that the level of development of the instrumental functions 

is relatively identical in the students of both groups: 
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       Figure 3: Comparison of the averages scores by the students from the experimental and the 

control groups in the 19 pre-tests of  Sindelar‟s screening method 

 

The averages scores of the students from the two groups were analyzed in pre-test, 

using the statistical methods to compare means with the independent samples of test t. We 

used this method to determine if there are significant differences between the results obtained 

by the students in the two groups. 

 

Table X.6: Comparison of the results obtained by the students  from the two groups at  Sindelar‟s  

subtests in the  pre-test: 

 Sindelar’s subtests Experimental group (N=12) Control group (N=12) 

Subtest 1 t= 0         statistically insignificant at p > 0,05 

Subtest 2 t=-0,528  statistically  insignificant at p > 0,05 

Subtest 3 t= 0         statistically  insignificant at    p > 0,05 

Subtest 4 t= 0,549  statistically  insignificant at  p > 0,05 

Subtest 5 t=-0,229   statistically  insignificant at  p > 0,05 

Subtest 6 t=-0,415   statistically  insignificant at  p > 0,05 
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Subtest 7 t= -0,337  statistically  insignificant at p > 0,05 

Subtest 8 t=  0,235  statistically  insignificant at p > 0,05 

Subtest 9 t= -0,679  statistically  insignificant at p > 0,05 

Subtest 10 t=  0           statistically  insignificant at p  > 0,05 

Subtest 11 t=  0,868    statistically  insignificant at p > 0,05 

Subtest 12 t= -0,663     statistically insignificant at p > 0,05 

Subtest 13 t= -0,410     statistically  insignificant at p > 0,05 

Subtest 14 t=  0,469     statistically  insignificant at p > 0,05 

Subtest 15 t= -0,210    statistically   insignificant at p > 0,05 

Subtest 16 t= 0,353      statistically  insignificant at p > 0,05 

Subtest 17 t=-0            statistically   insignificant at p > 0,05 

Subtest 18  t= -0,392    statistically   insignificant at p > 0,05 

Subtest 19 t= -0,221     statistically  insignificant at  p > 0,05 

 

We found out that the differences between the averages in the pre-test obtained by the 

students from both groups are not statistically significant, at p > 0,05. In four cases (1,3,10 

and 17 subtests) the scores of both groups are identical. This means that, in the pre-test phase 

there are no significant differences between the groups, which indicates that the studied 

groups have  the same level of development of the instrumental functions. 

The experimental stage was conducted after the assessment stage (the exploratory 

stage) was finished and consisted in designing and implementing a complex 

psychoeducational intervention program, whose main objective is to stimulate the poor 

instrumental functions and develop the cognitive processes of the students from the 

experimental group. The post-test conducted in the experimental stage was administered 

during the 2011-2012 school year. As a first step, we compared the averages obtained by the 

students from the two groups. Our purpose was to check if there are any statistically 

significant differences between the two phases: the pre-test and the post-test. We wanted to 

learn if the intervention program applied to the experimental group was effective and 

improved the students‟ instrumental functions. 

The statistical descriptive methods (the averages and the standard deviation) showed 

that the most significant differences appeared in all Sindelar‟s subtests applied to the students 

in the experimental group. This aspect gave us a positive feedback on the instrumental 
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enhancement program and the cognitive processes stimulation applied to the experimental 

group. The chart below shows the differences in the averages scored by the students in the 

two groups after the therapeutic intervention: 
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Fig. 4: Comparison of the results obtained by the  experimental and control groups in the post-test in 

the 19 subtests of Sindelar‟s method 

 

The averages obtained by the participants from both groups in the post-test were  

compared by using the comparison t test for independent samples. We used this method to 

determine if there are statistically significant differences between the results of the students 

from the two groups. The table below presents the t-test values. 

 

Table X.7: Comparison of  the results obtained by the students of the experimental and the  

control groups  in the  post-test 

Sindelar’s subtests Experimental group (N=12) Control group (N=12) 

Subtest 1 t=2,15  statistically  significant at  p <  0,05 

Subtest 2 t=6,18  statistically  significant at  p <  0,01 

Subtest 3 t=2,61 statistically  significant at    p <  0,05 

Subtest 4 t= 4    statistically  significant at     p <  0,01 

Subtest 5 t=3,64   statistically  significant at    p <  0,01 

Subtest 6 t= 4,28 statistically  significant at  p <  0,01 

Subtest 7 t= 4,69  statistically  significant at  p < 0,01 

Subtest 8 t= 4,02 statistically  significant at  p < 0,01 
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Subtest 9 t=5,13  statistically  significant at  p <  0,01 

Subtest 10 t=23,04 statistically  significant at  p < 0,01 

Subtest 11 t= 7,28 statistically  significant at  p <  0,01 

Subtest 12 t= 8,80 statistically  significant at     p < 0,01 

Subtest 13 t= 2,80  statistically  significant at    p < 0,01 

Subtest 14 t= 3,65   statistically  significant at  p <  0,01 

Subtest 15 t= 2,05   statistically  significant at  p <  0,05 

Subtest 16 t= 2,39   statistically  significant at  p <  0,01 

Subtest 17 t= 1,77  statistically insignificant at  p > 0,05 

Subtest 18 t= 1,91  statistically  insignificant at  p > 0,05 

Subtest 19 t= 2,54   statistically  significant at  p <  0,05 

 

If we look at the above table we notice that in 17 of the 19 cases, the averages of the 

experimental group are statistically significant at p<0,05 or p<0,01. The conclusion of this 

statistical analysis is that the individualized therapeutic intervention program applied to the 

experimental group was successful and helped the children improve their poor instrumental 

functions and develop their cognitive processes.  

The conclusions resulting from the analysis and interpretation of data are: 

• both groups obtained approximately the same results in the pre-test;  

• the experimental group scored better in all Sindelar‟s tests after the therapeutic 

intervention program was applied;  

• statistically significant post-test differences can be noticed between the results of the 

experimental group and those of the control one;  

• the control group results remained the same in the post-test as in the pre-test, and in 

some cases the results were even lower in the post-test than in the pre-test or increased 

slightly in  the 7, 8, 9, 11, 13, 15, 16, 17, 18, 19 Sindelar‟s subtests;  

• Subtests 17 and 18, which assess the focused visual attention and  the auditory-

verbal attention, showed no significant differences between the groups. This could be 

explained by the fact that the regular school tasks are designed to develop students‟ visual 

and auditory attention and improve these skills. Both the students from the experimental 

group and those from the control group had been exposed to first grade curricula, so both 

were influenced by the school activities. 
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As we wanted to determine if the differences between the results scored by the two 

groups are statistically significant we used the analysis of mixed variance two-way ANOVA. 

We chose this statistical analysis technique in our experiment because the two groups are 

uncorrelated independent samples (control group - experimental group) and correlated pairs 

(the same sample in the pre-test and post-test). The statistical analysis was done for each 

subtest of Sindelar‟s method using the statistical program IBM SPSS version 20. 

The analysis and interpretation of the results obtained by the students evidenced the 

conclusion that poor or inefficient instrumental functions can lead to written language 

disorders. However, an early intervention can prevent the appearence and the trouble of 

dyslexia, can improve the students' cognitive development and avoid school failure. We can 

conclude that the psychoeducational intervention program was effective in developing the 

poor instrumental functions. Thus, our first experimental hypothesis - The introduction of a 

cognitive stimulation program for the development of the poor instrumental functions 

of the students at-risk of dyslexia, leads to the improvement of school performance. – 

has been confirmed. The experimental group‟s good results are due to the implementation of 

a complex psychoeducational intervention program based on the development of the poor or 

dysfunctional instrumental functions that can cause written language disorders. We can say 

that the null hypothesis is revoked because the positive changes which occurred in the 

students‟ cognitive development were not due to circumstantial and random factors but to the 

therapeutical intervention that led to the significantly increased results of the experimental 

group as compared to the control group. The rejection of the null hypothesis leads to the 

acceptance of the value of justice of the hypothesis formulated at the beginning of our 

research. We highly recommend the implementation of an early educational intervention 

program based on the development of the poor  instrumental functions for the prevention of 

dyslexia and school failure. 

We can say that the results obtained in the experimental post-test indicate the 

efficiency of the intervention and the improvement of the students‟ achievement. This 

statement is supported by the significant thresholds which are lower than 0.05 in each case, 

evidenced-based by statistical calculations. It also demonstrates that positive changes 

occurred in the experimental group. 

During the second semester of the school year 2012 we reassessed the same students 

from both groups in order to validate the results of the experimental intervention made in the 

previous school year (the re-test stage). 

By retesting the students we sought to verify their long-term knowledge acquisition 

and reconfirm the research hypothesis. We reassessd the students in February, for two 
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reasons: to observe the intervention program effectiveness in the development of the 

instrumental functions and to see if the students had maintained their efficiency in time. The 

assessment method was Sindelar‟s test. To see if the differences in averages are statistically 

significant in the re-test we used the statistical method of analysis of mixed variance two-way 

ANOVA with repeated measurements (pre-test and post-test, pre-test and re-test, post-test 

and re-test) for both experimental groups. The results for the 19 subtests of Sindelar‟s methos 

are the following: 

Subtest 1: F ( 1,22 ) = 5.65 statistically significant result at p < 0.05 

Subtest 2: F ( 1,22 ) = 16.61 statistically significant result at p < 0.001 

Subtest 3: F ( 1,22 ) = 7.43 statistically significant result at p < 0.05 

Subtest 4: F ( 1,22 ) = 8.18 statistically significant result at p < 0.05 

Subtest 5: F ( 1,22 ) = 19.32 statistically significant result at p < 0.001 

Subtest 6 : F ( 1,22 ) = 25.87 statistically significant result at p < 0.001 

Subtest 7: F ( 1,22 ) = 9.55 statistically significant result at p < 0.01 

Subtest 8: F ( 1,22 ) = 7.01 statistically significant result at p < 0.05 

Subtest 9: F ( 1,22 ) = 23.37 statistically significant result at p < 0.001 

Subtest 10 : F ( 1,22 ) = 119.68 statistically significant result at p < 0.001 

Subtest 11 : F ( 1,22 ) = 124.77 statistically significant result at p < 0.001 

Subtest 12: F ( 1,22 ) = 66.27 statistically significant result at p < 0.001 

Subtest 13: F ( 1,22 ) = 11.15 statistically significant result at p < 0.005 

Subtest 14: F ( 1,22 ) = 5.65 statistically significant result at p < 0.05 

Subtest 15: F ( 1,22 ) = 3.30 statistically significant result at p < 0.01 

Subtest 16: F ( 1,22 ) = 3.25 statistically significant result at p < 0.01 

Subtest 17: F ( 1,22 ) = 0.10 s statistically ignificant results at p> 0.5 

Subtest 18: F ( 1,22 ) = 2.92 statistically significant results at p> 0.10 

Subtest 19: F ( 1,22 ) = 6.82  statistically significant result at p < 0.05 

The analysis of these data shows that the intervention program introduced for the 

development of the instrumental functions was effective in the case of the students from the 

experimental group, because they scored significantly higher averages than the students from 

the control group and the results were not due to chance. 

In the last stage of the research we assessed the students from both groups with LDDI 

(Learning Disabilities Diagnostic Inventory) – a method which helps identify intrinsic 

processing disorders in children. This assessment tool gave us  a very important feedback on 

the students' achievement in reading and writing. Learning Disabilities Diagnostic Inventory 

was applied when the students finished the second grade and after we re-tested the 
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instrumental functions. LDDI is a reliable and valid norm-referenced inventory composed of 

six independent scales: Listening, Speaking, Reading, Writing, Mathematics and Reasoning. 

We were not interested in the Maths area, so we skipped this scale. Each scale contains 15 

items that describe specific types of behavior associated with learning disabilities in a 

particular content area. Assessors read each item and select a number that best represents the 

frecquency with which the individual exhibits the behavior described by the item (1=most 

frequently, 9=most rarely). Raw scores are calculated for each scale by adding the ratings of 

all items. The raw scores are then converted to stanines and percentiles using normative data.  

The LDDI results allow the assessors to see the extent to which students‟ skill patterns in a 

particular area  (for instance, reading) are consistent with those of individuals known to have 

a specific learning disability in the same area (reading, writing). The purpose of LDDI is to 

identify specific learning disabilities such as written language disorders by analyzing a set of 

observable and definitive symptoms in such a way that that particular disability can be 

delimited from other conditions (such as low intellect, poor motivation) with which it is often 

confused. 

The comparison of the results obtained by both groups (the experimental and control 

groups) indicated differences between school performance in the reading and writing areas. 

The analysis and interpretation of students‟ scores showed the following facts: the application 

of LDDI to students in the second grade, when they have already learnt and mastered reading 

and writing, is relevant because it indicates and identifies the students with learning 

difficulties in reading and writing and provides a complex and comprehensive profile of those 

defficient areas. 

The students from the control group scored very low and were placed significantly, 

below expectations. They displayed a great variety of written language disorders in 

comparison with the students from the experimental group: poor reading skills, poor word 

recognition, poor reading comprehension, incoherent and bad written content, slow writing. 

The data analysis shows the efficiency of the early intervention psychoeducational program 

aimed at developing the instrumental functions. We can say that there is a direct link between 

the instrumental functions and the school performance. 

The results of the students from the experimental group were not due to chance. Thus, 

our second hypothesis, - Initiating and using a cognitive stimulation program of the 

instrumental functions on students at-risk of written language disorders leads to the 

improvement of school performance – has been confirmed. 
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The conclusion of our research  is : "The students who are at-risk of written 

language disorders tend to improve their academic performance if they are helped to 

develop their poor instrumental functions.” 

We believe that the originality of our approach consists in: 

1.Personal contributions : 

We think that our research work is relevant for all specialists (school psychologists, 

speech pathologists or special education teachers) who work with students with learning 

disabilities and for theses children‟s parents for a better understanding of the written language 

disorders. 

In order to understand the manifestations of dyslexia and dysgraphia we studied the 

theoretical bibliography and many experimental studies. Our contribution is important 

because we make a very good comprehensive analysis and synthesis of the knowledge 

regarding this subject so far. Starting from the theoretical studies we have searched the best 

early screening methods to assess children at-risk of developing dyslexia or dysgraphia. The 

screening methods used in our study are new, not too well known to specialists. Some of 

them were translated and adapted from other languages into the Romanian language. We 

think that one of our original approaches was finding these assessment tools. We consider 

that the research has a strong impact on the first grade and even kindergarden students‟ 

development who may encounter difficulties in the future in the process of learning reading 

and writing because of their poor instrumental functions. The subject of the instrumental 

functions is not familiar to many specialists because they are newly discovered in school 

psychology .  

The screening methods and the assessment tools used in this research have a practical 

value in school assessment, proving useful tools for the early identification of children at-risk 

of   written language disorders. Starting from the information obtained in the exploratory 

stage, we designed and used a complex psychoeducational intervention program for each 

student. Its purpose was the development of the poor instrumental functions and the 

enhancement of the cognitive processes with the help of new, unknown techniques and new 

therapeutical methods such as game-exercises for cognitive stimulation, Sindelar‟s method 

and the use of alternative teaching methods for  reading and writing designed by the 

psychologist I. Meixner. An early intervention will prevent poor school performance and will 

avoid school failure. 
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2.Research limits: 

We do not claim to have exhausted this subject in the present research, as we worked  

with a small number of students. The fact that the psychoeducational program presented in 

our research proved its effectiveness shows that it can be applied to a larger number of 

participants.  

3. Future research directions: 

We believe that the evaluation samples selected for our work can be used in the 

assessment of students from the elementary grades and the results can be tracked 

longitudinally for the elementary school as well. 

Taking the screening tools used in our research as a starting point, in the future, 

indivudual rehabilitation and education plans for students at-risk of leanrning difficulties can 

be developed in order to prevent the appearance of the specific symptoms of written language 

disorders. 
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