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Specifics of cognitive processes in 
children with violations of written 
speech
	 Abstract. The article is devoted to the prob-
lem of the specifics of cognitive processes func-
tioning in children with violations of written 
speech and reading. The paper covers and sum-
marizes the researches of scientists regarding 
the causes and factors affecting the occurrence 
of violations of reading and writing, the specif-
ics of the manifestation of violations of reading 
and writing in primary school age, the influence 
of violations of reading and writing on the de-
velopment of cognitive processes in children 
with dyslexia and dysgraphia is indicated. The 
article provides a comparative analysis of the 
development of cognitive processes in children 
with normal development and in children with 
violations of writing and reading. The impor-
tance of correcting not only speech disorders in 
children with dysgraphia and dyslexia, but also 
higher mental functions is emphasized.
	 Keywords: cognitive processes, memory, at-
tention, dyslexia, dysgraphia, mental stability 
of the personality

	 The problem of improving the quality of 
younger generation education remains one of 
the most actual problems in psychological and 
pedagogical science. Modern social-economic 
challenges to society require from a person to 
maximize his potential of knowledge, skills and 
abilities. However, as statistics shows, the num-
ber of children with certain disorders, includ-
ing violations of written speech, is increasing. 
For society, it is becoming an important area of 
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work of socializing in society of children with limited abilities, using the 
compensatory psyche capabilities.
	 The increase of the number of children with violations of written 
speech in primary school determines the urgency of the problem of 
correctional work organizing with this category of children in an edu-
cational school. For effective correctional work the question of concom-
itant disorders in children with dysgraphia, in particular in cognitive 
processes development, becomes important and significant.
	 Revealing the specifics of cognitive processes functioning in chil-
dren with dysgraphia and dyslexia will allow to determine the influence 
of cognitive processes on the effectiveness of children’s activities in the 
learning process and to construct corrective activities more competent-
ly and effectively.
	 The problem of dysgraphia and dyslexia firstly attracted the attention 
of specialists in the 20th century. This problem was developed in the 
works of such famous scientists as G.M. Sumchenko, L.G. Milostivenko, 
R.I. Lalaeva, I.V. Prishchepova L.G., Paramonova, A.N. Kornev, and later 
in the works of O.I. Azova, O. V. Eletskaya [10, 8, 1, 3].
	 Within the framework of Russian speech therapy science, it is ac-
cepted to separate dyslexia and dysgraphia; in foreign speech therapy, 
violations of written speech are not distinguished separately, they are 
considered together with violations of reading and are designated by the 
same term - dyslexia.
	 It should be noted that the symptomatology of violations of written 
speech is characterized by the presence of specific errors, that is, errors 
that are not associated with the use of spelling rules, are persistent and 
are not caused either by the child’s intellectual or sensory development 
disorders, or by the nature of his schooling.
	 Violations of reading and writing can be associated with a delay in 
the formation of certain functional systems important for the learning 
of written speech, due to unfavorable factors acted at different periods 
of the child’s development.
	 In addition, dyslexia and dysgraphia occur in organic speech disor-
ders (A.R. Luriya, M.E. Khvatsev) [12, 9]. Some researchers note a hered-
itary predisposition to dyslexia (B. Halgren, M. Rudinesco) [5], when the 
qualitative immaturity of certain brain structures involved in the organ-
ization of written speech is transmitted.
	 Dysgraphia and dyslexia, according to M. Sule, F. Kosher, may be as-
sociated with a disorder that occurs in a significant area of praxis and 



166

gnosis, which contribute to the perception of space and time. Therefore, 
one of the important factors contributing to occurrence of the dyslexia 
and dysgraphia is the difficulty in finding the starting point in space and 
time, as well as in the analysis and reproduction of the exact spatial and 
temporal sequence.
	 Temple, Elise and Poldrack Russell A. in the course of their research-
es came to the conclusion that with violations of written speech and 
reading (dyslexia), disorders in the neural bases of both phonological 
and spelling processes important for reading can be observed [17].
	 Lucianne Fragel-Madeira, Juliana S. C. de Castro1, Cristina M. C. 
Waisenhowerk V. Melo in a joint research came to the conclusion that 
dyslexia is associated with disorders of neuronal processes functioning 
[14]. Therefore, it is very important to recognize on time and carry out 
timely correction of violations of reading and writing in children.
	 Based on the data of neuropsychological research by T.G. Wiesel and 
E.D. Dmitrova, it should be noted that children with dysgraphia and dys-
lexia have an unfavorable anamnesis of an organic nature, in particular 
[20]:
	 - residual phenomena of organic brain damage;
	 - incomplete lateralization of speech processes;
	 -specific disorders indicating the involvement of certain zones of the 
left hemisphere in the pathological process (this disorder is character-
ized by the emergence of problems associated with the selection of spa-
tial and geometric features in the subject, the emergence of difficulties 
in the analysis of images of visual objects and also highlighting their 
features, understanding of the meaning of words and their meanings 
disorder [20]).
	 In Russian speech therapy science, the concept of R.E. Levina is 
spread, who interprets violations of reading and writing as a manifesta-
tion of systemic speech disorders, and also as a very vivid reflection of 
the consequences of the oral speech underdevelopment in all its links 
[11].
	 The famous scientist A.N. Kornev believes that the deficit of volun-
tary concentration, switching and distribution of attention, the succes-
sive auditory-speech memory disorder are played one of the most im-
portant roles in the occurrence of spelling errors [8].
	 But not only according to the results of the works of the before men-
tioned researchers, it can be concluded that a disorder of spelling norms 
learning may be due to the lack of formation of the main components of  
literacy, including:
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	 - developed speech;
	 - sense of language;
	 - the ability to perform operations with language units.
	 In foreign and domestic science, the question of the relationship be-
tween speech and such a cognitive process as thinking in the structure 
of a speech defect is also being actively studied. Researchers in their 
theoretical positions were divided into three groups. The first group (A. 
Kussmaul, 1879; P. Mari, 1906; M.V. Bogdanov-Berezovsky, 1909) [13] 
put speech disorders in direct dependence on the defects of the intel-
lectual sphere, believing that it is mental underdevelopment that deter-
mines the disorder in the development of speech. The second group (K. 
Goldstein, 1927, 1960; H. Head, 1963) [4] believed that the introduction 
of causal relationships between disorders of speech and thinking was 
wrong, as in both cases the main reason is a disorder of brain integra-
tive activity. The third group (A. Peak, 1931; F. Lotmar, 1919; G. Ya. Tro-
shin, 1917, 1927) believed that thinking disorders are directly caused by 
speech defects. Herewith, they were united by the fact that all research-
es were descriptive [15].
	 Influenced by the ideas of L.S. Vygotsky in the 1930s in psychology 
and defectology, the theoretical ideas about the origin and structure of 
the person higher mental functions were radically changed [18]. It is ex-
perimentally proved that speech plays a leading role in the development 
of mental processes. Later, this became the push for a new wave of re-
search aimed at studying the specifics of mental processes (perception, 
memory, thinking, etc.) in children with normal speech and speech 
disorder. Among them, the leading place is occupied by the scientific 
concept of  R.E. Levina. In the 40s of the XX century, the activities of 
R.E. Levina was aimed at developing the principle of a differentiated 
approach in teaching children with speech disorders [11].
	 Thus, dysgraphia is polymorphic in its structure, which results in 
the lack of development in children not only of speech, but also of non-
speech higher mental functions. These include:
	 - attention;
	 - speech and auditory memory;
	 - verbal-logical thinking [11].
	 The results of our study complement the scientific concepts of mod-
ern personality psychology, special psychology about the specifics of 
cognitive processes functioning in children with violations of written 
speech and reading. They also expand the theoretical and empirical 
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base of pedagogical and psychological sciences by developing the prob-
lem of complex correction of reading and writing disorders in children.
	 The empirical diagnostics of cognitive processes involved 223 pupils 
of grades 2-4 of secondary schools in Yelabuga with writing and read-
ing impairments. To conduct a comparative analysis and identify the 
specifics of the development of cognitive processes in children with 
dysgraphia and dyslexia, students in grades 2-4 (230 students) with a 
developmental norm took part in our study as a control sample. As an 
empirical toolkit, we used the following diagnostic techniques: Bour-
don’s proof sample, memorizing 10 words according to A.R. Luria [12], 
Schulte tables [2], “Memorizing 10 pictures” method, Y. Gilbukh’s phone-
mic hearing test [19]. Also, as a diagnostic tool, a package of techniques 
developed by I.N. Sadovnikova to identify signs of reading and writing 
disorders in children of primary school age was used [16]. To identify 
differences in the results of the study between the control sample and 
the experimental sample, we used the Student’s t-test.
	 It should be noted that speech also belongs to cognitive processes. 
With the help of speech, a person tries to cognize the world around him 
rationally and, as we said earlier, speech is closely related to thinking. 
Therefore, we consider it necessary and important to characterize the 
specifics of the development of writing and reading in order to create 
a comprehensive understanding of the specifics of the development of 
cognitive processes in children with dyslexia and dysgraphia.
	 Cognitive processes during reading consist in recognizing a letter, re-
membering a word and its meaning as well as the ability to correlate the 
text read with knowledge and skills previously acquired. If we consider 
the mental processes that are activated during writing, then in this case, 
the ability to establish connections between the heard and the spoken 
word is very important, that is, the level of phonemic hearing develop-
ment. But when we write, we not only hear the word, but also see it and 
write it down. Writing is a complex process that is formed only by the 
age of 7 years of a child and activates such analyzers as speech-motor, 
visual, speech-auditory, motor and visual. Writing literacy depends on 
the coordinated work of these analyzers.
	 The study of the level of cognitive processes development in children 
with impaired writing and reading is very important, as it makes it pos-
sible to identify the specifics of the impairment in this category of chil-
dren, develop effective strategies and methods for correcting dysgraph-
ia and dyslexia in children of primary school age and use these methods 
in the future.
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	 According to the results of an empirical study, 73% of children from 
the experimental sample had mixed dysgraphia and symptoms of dys-
lexia, 11% of the examined children had symptoms of acoustic dysgraph-
ia and symptoms of phonemic dyslexia, 8% had dysgraphia against the 
background of impaired language analysis and synthesis, and 8% had 
agrammatic dysgraphia and dyslexia.
	 Inshakova O.B. in his works he also focuses our attention on the fact 
that isolated forms of dysgraphia are not most often encountered in 
primary school age [6]. The leading form of dysgraphia is accompanied 
by the presence of specific errors characteristic of other types of dys-
graphia. Consequently, as our studies have shown, the mixed form of 
dysgraphia is the dominant form of dysgraphia in primary school age 
[7].
	 When reading, the majority of subjects with symptoms of dyslexia en-
countered disorders associated with distortion of the sound-letter com-
position and the syllable-rhythmic structure of the word, letter-by-letter 
reading, that is, the children had difficulties in sound-syllable synthesis 
of the word, as well as unreasonable guesses. When children tried to 
think out the content of the whole word by the first letters of the word, 
and not read it. Difficulties in reading associated with the global holistic 
perception of the word were less common.
	 If we consider the content of specific writing errors, then the most 
common errors in the examined children from the experimental sam-
ple were those associated with the phonemic perception of the word, in 
particular, the mixing of voiced and voiceless paired consonants, hiss-
ing and sibilant consonants. Also, such mistakes as omission of letters 
and words, insertion of extra letters, non-observance of the boundaries 
of the sentence, writing prefixes separately, and prepositions together 
with the word were quite common.
	 The study of phonemic perception showed that in the experimental 
sample in 48% of the examined children the level of phonemic hearing 
(perception) was developed at a high level, in 46% of the surveyed chil-
dren the level of phonemic hearing was at an average level, 2% of the 
surveyed children had a low level of development of phonemic hear-
ing. Diagnostics of phonemic perception in the control sample (children 
with a norm of age development) showed that 89% of children had a 
high level of phonemic hearing development, 11% of children had an av-
erage level of phonemic hearing. There were no children with a low lev-
el of phonemic hearing development in the control sample. Phonemic 
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hearing directly affects the sound-letter analysis of a word. Accordingly, 
children with a developmental norm when writing distinguish well be-
tween the sound of voiced and voiceless consonants, hissing and sibi-
lant consonants. Violation of the sound-letter analysis of a word leads 
to the fact that in children with a violation of written speech there are 
errors associated with the displacement of letters by acoustic-articulato-
ry similarity.
	 In the course of the study of cognitive processes (attention and mem-
ory) it was revealed that in children with impaired writing and reading 
attention processes are most affected.

Fig. 1. The pace of activity according to the Bourdon’s proof sample 

	 Children with dyslexia and dysgraphia find it difficult to get involved 
in work. The pace of work is unstable and at the end of the work, as the 
results of our research show, the pace of work is very slow. You can see 
visually data on the pace of activity of children with reading and writ-
ing disorders and developmental norms in Figure 1. Therefore, they get 
tired and overworked very quickly. In 63% of children with dyslexia and 
dysgraphia, attention span is at a below average developmental level, 
and 37% of children have an average attention development level. At the 
same time, it should be noted that in 84% of children with writing and 
reading impairments, the accuracy of tasks is at a high level and only 
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in 19% at an average level. As for the control sample of our study, 34% 
of children have developed attentional stability at a high level, 39% of 
children have above average attentional stability, and 27% of children 
have an average attentional stability level. 90% of children with devel-
opmental norms have a high level of task accuracy, and 10% of children 
have an average level of task accuracy. As we can see from the results of 
the study, the accuracy of task performance in children with dyslexia 
and dysgraphia does not differ from children with normal development. 
Statistical analysis showed that the differences in the accuracy of the 
tasks are not significant (t = 1.67)
	 Our results help us to conclude that if children with writing and read-
ing impairments are given a little more time to complete tasks, this can 
help to reduce the number of mistakes the child makes when writing 
and reading and, as a result, improve the quality of the task.

Fig. 2. Efficiency of work according to the “Schulte table” method

	 In the process of studying attention according to the Schulte method, 
a high level of instability of work efficiency was revealed. These indica-
tors are clearly shown in Figure 2.
	 Thus, children with a written language disorder begin to work effec-
tively and actively, but then there is a sharp decline, followed by a grad-
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ual rise in work. But at the end of the activity, the effectiveness of the 
work definitely drops. This instability in work leads to a decrease in the 
achieved results. Therefore, to consolidate the learning and success of a 
child with writing and reading impairments, it is necessary to repeat the 
previously studied material many times. If we consider the dynamics of 
work efficiency, then, on average, children with developmental norms 
do not observe sharp jumps in work efficiency indicators. Children with 
a developmental norm learn the material under study faster.
	 Also, according to the Schulte method, 26% of students had a low 
level of mental stability, 55% of children had an average level of mental 
stability, and 18% had a high level of mental stability. When diagnosing 
children from the control sample of the study, we obtained the follow-
ing results: 7% - a low level of mental stability, 45% - children with an 
average level of mental stability and 48% of children with a high lev-
el of mental stability. Accordingly, a significant part of the children we 
examined with writing and reading disorders, depending on the situ-
ation (for example, it is not emotionally significant), can demonstrate 
confidence in their actions and firmness in achieving the goal. In oth-
er situations, especially if these situations are emotionally significant, 
for example, completing writing or reading assignments that the child 
previously failed, demonstrate uncertainty in their own actions and do 
not show firmness in achieving the goal. Children with developmental 
norms in most cases show a high level of mental stability, can cope with 
difficult tasks without loss of work efficiency. Consequently, children 
with impaired writing and reading demonstrate anxiety, lack of confi-
dence in their own actions and a low level of self-esteem more often 
than children with developmental norms, low level of mental stability 
and susceptibility to the influence of their own emotions. Children with 
writing disabilities can find it very difficult to control their own emo-
tions, especially when they fail. And this contributes to a decrease in the 
effectiveness of the work of children with impaired writing and reading. 
Statistical analysis showed that the differences in the level of mental sta-
bility in the control and experimental sample are significant, t = 2.74 at 
p≤0.01.
	 Therefore, in order to increase the mental stability of children with 
dysgraphia and dyslexia, it is necessary to work on the self-esteem of 
children, to create situations of success for children with impaired writ-
ten speech at the lesson, so that they have the opportunity to believe in 
their own strength.
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Fig. 3. Auditory-verbal memory (according to the method of AR Luria). Mem-
orization curve.

	 Memory study by the method of A.R. Luria made it possible to con-
clude that children with dyslexia and dysgraphia have difficulty memo-
rizing information by ear, but after a certain period of time, they very 
quickly forget previously memorized information by ear. Visually, the 
dynamics of memorizing words in children with impaired writing and 
reading (dyslexia) and in children with normal development can be seen 
in Figure 3. 8% of students with reading and writing impairments have 
a low level of sound memory, 73% of children with dysgraphia and dys-
lexia have an average level of development, and 19% of students with 
writing impairments have a high level of development of hearing and 
speech memory. In children from the control sample of the study (chil-
dren with normal development), 37% have a high level of development 
of auditory-speech memory, 63% of children have an average level of 
memory development. As for the low level of development of audi-
tory-verbal memory, in the course of the study it was not revealed in 
children with normal development. Statistical analysis of the results of 
empirical diagnostics showed that differences in the level of develop-
ment of auditory-speech memory are statistically significant (t = 2.81 at 
p≤0.01)
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	 Consequently, children with developmental norms memorize quite 
well the information they have memorized by ear, and long-term audito-
ry-speech memory is more stable and productive, in contrast to children 
with reading and writing disorders. Visual memory in children with 
writing impairment is more preserved. 91% have a high level, 9% of stu-
dents demonstrate an average level of development of visual memory. 
In children with normal development, 95% have a high level of develop-
ment of visual memory, 5% of children with an average level of devel-
opment of visual memory. Therefore, we can conclude that in order to 
increase the efficiency of mastering educational material for children 
with speech and reading impairments, it is necessary to consolidate the 
topic under study through stimulation of visual images.
	 Thus, in order to increase the efficiency of the activity of children 
with impaired writing and reading, it is necessary to correct speech ther-
apy disorders associated with defects in sound pronunciation, as well as 
the development of such cognitive processes as attention and memory. 
It is also necessary to carry out corrective work to increase the speed of 
the pace of activity and mental stability of children with dysgraphia and 
dyslexia in order to increase the effectiveness of activities in achieving 
educational goals.
	 Conclusions. 
	 1) In children with impaired writing and reading, a decrease in the 
level of development of phonemic hearing is observed, which signifi-
cantly affects the sound-letter analysis of the composition of the word 
and the commission of errors associated with mixing by the acoustic-ar-
ticulatory similarity of letters.
	 2) Children with dyslexia and digraphia are characterized by a low 
level of performance, high fatigue, a reduced level of development of 
concentration, difficulties in perceiving and assimilating information 
when activating the auditory analyzer.
	 3) Children with impaired written language are characterized by 
emotional lability, which is expressed in uncertainty about their own ac-
tions, mood swings, and difficulties in restraining their own emotions. 
Mental instability of the personality affects the decrease in concentra-
tion of attention and the efficiency of activity.
	 4) Correction of reading and writing disorders should be carried out 
on the basis of an integrated approach and include not only the correc-
tion of specific mistakes made by the child in reading and writing, but 
work on the development of cognitive processes, mental stability of the 
individual (for example, self-regulation skills).
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	 5) Carrying out corrective work of such cognitive processes as atten-
tion and memory will also help to reduce the number of specific mis-
takes made when writing related to omissions and insertions of letters 
and words when reading and writing in children with dyslexia and dys-
graphia.
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