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Introduction. А new model of education introduced in general education schools of the Republic of Kazakhstan, 
is characterized by a criterion system for assessing the student’s knowledge (involving the student, his self-es-
teem), stimulating the student’s activity in obtaining knowledge and communication skills. These processes can 
be challenging for children with hearing impairment. The issue of the psychological and pedagogical readiness 
of students with hearing impairments to switch to new curricula is examined in this study using the example of 
the Republic of Kazakhstan.
Materials and Methods. Pursuant to the objectives of the study, the sample of children with hearing impairments, 
was formed without exclusion of children with concomitant impairments similar to the structure of this group 
present in overall population. In the general sample, which includes 138 children and adolescents 10–15 years 
old who were divided into four experimental and four control groups in accordance with their educational level, 
the emotional-volitional, intellectual and cognitive characteristics of deaf and hard-of-hearing children and their 
success in performing tasks in classic and updated programs were studied.
Results. In the children with hearing impairments, visual attention, hearing and speech memory, and conceptual 
thinking were reduced. The volitional regulation of complex actions and visual memory corresponded to the age 
norm. Children with hearing impairments performed the educational tasks less well, whereby they performed 
the tasks of the updated programs significantly more efficiently in comparison to classical tasks. Conclusions are 
drawn about the effectiveness of the updated educational programs for teaching this group of children.
Discussion and Conclusion. Our psychological and pedagogical study of this problem reveals that children with 
hearing impairments perform better at some tasks compiled in accordance with updated educational programs, 
indicating their effectiveness for this category of students. At the same time, a decrease in the number of cognitive 
processes of students in correctional schools with hearing impairments compared to their peers is also shown, 
namely in visual attention, auditory-speech memory, and thinking with the development of volitional processes 
corresponding to age. It is necessary to take into account the level of development of these processes in the for-
mation and implementation of training programs.
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образования
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Введение. Новая модель обучения, внедренная в общеобразовательные школы Республики Казахстан, 
характеризуется системой критериев оценки знаний учащегося (вовлечение учащегося, самооценка), 
стимулирующей его активность в получении знаний и коммуникативных навыков. В данном исследова-
нии рассматривается проблема психолого-педагогической готовности школьников с нарушениями слуха 
к переходу на новые учебные программы на примере Республики Казахстан. Цель статьи – представить 
результаты исследования готовности детей с нарушениями слуха к обучению в рамках внедрения новых 
учебных программ, педагогических технологий и способов взаимодействия всех участников образова-
тельного процесса через сравнение результатов их психолого-педагогической диагностики с условно здо-
ровыми сверстниками.
Материалы и методы. В соответствии с целями исследования были определены экспериментальная (об-
учающиеся специальной школы) и контрольная (школьники, не имеющие нарушений в развитии) группы. 
На общей выборке, включающей 138 детей и подростков 10–15 лет, составивших в соответствии с обра-
зовательной ступенью четыре основные и четыре контрольные группы, изучены эмоционально-волевые, 
интеллектуальные и познавательные особенности неслышащих и слабослышащих детей и успешность вы-
полнения ими заданий классических и обновленных программ.
Результаты исследования. Проведенное психолого-педагогическое исследование изучаемой проблемы 
показывает, что дети с нарушениями слуха лучше справляются с некоторыми задачами, составленными 
в соответствии с обновленными образовательными программами, что свидетельствует об их эффективно-
сти для данной категории учащихся. При этом отмечается снижение количества когнитивных процессов 
у учащихся коррекционных школ с нарушением слуха по сравнению с их сверстниками, а именно зри-
тельного внимания, слухоречевой памяти и мышления. Следовательно, необходимо учитывать уровень 
развития этих процессов при формировании и реализации программ обучения.
Обсуждение и заключение. Сделанные авторами выводы вносят вклад в развитие современного специ-
ального образования, позволяя, в рамках анализа эмоционально-волевых, мотивационных и когнитивных 
особенностей детей с нарушениями слуха в сочетании с оценкой успешности их обучения, определять 
потенциальную возможность корреляции внедряемых учебных программ обновленного содержания с их 
адаптированными аналогами.

Ключевые слова: школа, ребенок, подросток, нарушение слуха, познавательные способности, специаль-
ное образование
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Introduction
The transition to an inclusive education 

system for children with disabilities makes 
it particularly relevant to study the effective-

ness of special educational programs being 
developed and the conditions for their im-
plementation. Also of great importance is 
the study of the psychological characteristics 
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and readiness for schooling of such children. 
One of the most common disorders is hear-
ing pathology, which affects all processes 
of information perception, the formation of 
thinking, etc. [1; 2]. According to the Infor-
mation and Analytical Center JSC, out of 
3.1 million schoolchildren of the Republic of 
Kazakhstan, 2.3 thousand have hearing loss1.

The problem of teaching children with 
hearing impairments has been considered by 
many authors (for example, a review [3]); 
however, in the context of a significant and 
continuous change in educational programs, 
it remains relevant. In particular, in the Re-
public of Kazakhstan over the past two deca-
des, the amount of educational information 
to be mastered by deaf and hard-of-hearing 
children as part of updating the content of 
education has increased significantly and 
has become comparable with the curriculum 
of ordinary schools [4], a trend that is also 
characteristic of education worldwide [5]. 
Therefore, comparing the effectiveness of 
education for children with hearing impair-
ments in the context of the peculiarities of 
the development of their mental processes 
and new and classical educational programs, 
using the example of the model proposed by 
the Republic of Kazakhstan, is essential.

The modern system of special educa-
tion operating in most developed countries 
is characterized by the observance of the 
principles of accessibility, equal rights and 
opportunities to choose forms of education, 
giving preference to full or partial inclusion. 
L. S. Vygotsky stressed the importance of in-
tegrating a child with developmental disabi-
lities into the general educational environ-
ment as an effective means of correction and 
adaptation [6]. He considered the primary 
goal of special education to be socialization, 
i.e. the education of the individual in conti-
nuous and bilateral contact with society. His 
ideas formed the basis of modern inclusive 
education systems, which have long been 
operating in the USA and Europe and are 
currently being reflected in CIS countries, 
including Kazakhstan [7; 8].

Nevertheless, inclusion is not always the 
optimal form of organizing special educa-
tion. In addition, as noted by M. T. Doherty, 
even today there remain many unresolved 
problems: the lack of a unified pedagogical 
technology for integrating a child with de-
velopmental disabilities into the educational 
environment of a regular school, the difficul-
ty in adapting curricula and ensuring indivi-
dualization, the need for a flexible system of 
correctional care, and an insufficient level of 
social responsibility and social solidarity [9].

Considering the specific task of teaching 
children with hearing impairments, it is worth 
noting that, regardless of the type of educa-
tional environment (special school, inclusion 
in general education, individual classes or at 
home), any functioning correctional pedago-
gical system is very sensitive to change [10]. 
Undoubtedly, for children deprived of the op-
portunity to hear normally, mastering educa-
tional material is significantly more difficult 
than for their hearing peers and, according to 
E. A. Ormel, A. M. Bosman and others, they 
are more likely than conditionally healthy 
children to be vulnerable to imperfections 
in educational approaches [11]. Therefore, 
considering the issue of the modernization of 
special education (including for the deaf and 
hard of hearing), it is first necessary to deter-
mine the readiness of children for promising 
reforms.

Literature Review
Let us consider an example of the experi-

mental transformation of the educational sys-
tem for children with hearing impairments in 
the USA, which Kazakhstan pedagogy con-
siders among the most acceptable models 
of special education [12]. In 1975, the USA 
passed a law on special education for people 
with disabilities, legally enshrining the inte-
grated education of children with develop-
mental disabilities and their healthy peers. 
It was assumed that this law would improve 
the quality of special education, making it 
part of the general system. As a result, the 
number of deaf and hard-of-hearing children 

1 [Statistics of the Education System of the Republic of Kazakhstan. The National Collection]. Asta-
na: Information and Analytical Center; 2019. 319 p. Available at: http://iac.kz/sites/default/files/nacionalnyy_
sbornik_2018-2019.pdf (accessed 14.01.2021). (In Russ.)

http://iac.kz/sites/default/files/nacionalnyy_sbornik_2018-2019.pdf
http://iac.kz/sites/default/files/nacionalnyy_sbornik_2018-2019.pdf
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enrolled in special (correctional) boarding 
schools decreased from 70% to 20%, with 
the rest enrolled in regular schools using 
various inclusive models. This is a rather 
large number – out of 56.6 million school-
children, 76 thousand have hearing impair-
ments according to the National Center 
for Educational Statistics2. However, the 
success of the integration of children with 
hearing impairments in society is assessed 
ambiguously: According to L. S. Spaulding 
and S. M. Pratt, the level of knowledge of 
these children is significantly behind that of 
hearing students, the development of oral 
speech (with a seemingly active speech en-
vironment) is difficult, and the conditions for 
expanding vocabulary and increasing gene-
ral literacy do not meet their physiological 
and psychological needs [13]. Most hearing-
impaired children experience significant dis-
comfort: Understanding teachers is difficult 
for them and friendly relations are possible 
with only a few classmates. Also, communi-
cation with other participants in the educa-
tional process in general is carried out only 
through a deaf interpreter [14].

After analyzing the level of formation 
of key educational competencies in deaf 
and hard-of-hearing children, the Pedagogi-
cal Commission, organized in 1986 by the 
US Congress, recognized the inefficiency 
of full inclusion3. Hence, there is currently 
a partial return to traditional forms of edu-
cation in the form of special classes and 
groups in secondary schools in which only 
children with hearing aids are educated. In 
addition, considerably more time is allocated 
to corrective exercises and work with audio-
logists, gesture, and dactylic speech, while 
collective sound reinforcing equipment is 
actively used. The US Department of Edu-
cation acknowledged that inclusive educa-
tion is far from a universal form of education 

for children with hearing impairments and 
cannot replace the traditional system of spe-
cial schools4. Thus, by not appreciating the 
real readiness of deaf and hard-of-hearing 
schoolchildren to integrate, American peda-
gogy inflicted significant harm on its own 
model of special education [15], slowing 
its development for more than ten years. 
Therefore, it seems appropriate to verify any 
implemented programs carried out on local 
samples.

The study of the pedagogical and 
psychological issues of schoolchildren’s 
readiness for the development of new cur-
ricula is reflected in the work of many scien-
tists [16; 17]. Traditionally, the concept of 
readiness, in this case, includes a level of 
a student’s cognitive development at which 
they can effectively master the proposed 
training material. The multi-component na-
ture of this concept is expressed by the need 
to take several factors into account simulta-
neously, namely the child’s cognitive abili-
ties, their psychological and physiological 
states, and the intellectual and psychophysi-
cal characteristics of age development. 
Based on this, a set of criteria is derived 
that not only allows a determination of how 
ready the children are for the transition to 
new educational standards but also identi-
fies their readiness for systematic schooling 
in general. These are intellectual, personal, 
motivational, emotional-volitional and so-
cial characteristics5.

Most educators consider a child’s intel-
lectual development to be a priority compo-
nent of their readiness for a particular stage 
of education. L. S. Vygotsky argued that 
this component is determined on the basis 
of the level of formation of a childʼs mental 
processes, generalization, comparison, and 
differentiation skills. Moreover, depending 
on the age category and educational level 

2 Glander M. Selected Statistics from the Public Elementary and Secondary Education Universe: School Year 
2013–14 (NCES 2015-151). U.S. Department of Education. Washington, DC: National Center for Education Sta-
tistics; 2015. Available at: https://nces.ed.gov/pubs2015/2015151.pdf (accessed 14.01.2021). (In Eng.)

3 Cawthon S., Garberoglio C.L. Research in Deaf Education: Contexts, Challenges, and Considerations. New 
York: Oxford University Press; 2017. Available at: https://books.google.kz/books?id=RDooDwAAQBAJ&hl=ru 
(accessed 14.01.2021). (In Eng.)

4 Ibid.
5 Rechitskaya E.G. [Psychological and Pedagogical Support for Persons with Hearing Impairment]. Moscow: 

Prometheus; 2012. (In Russ.); Rechitskaya E.G., Parkhalina E.V. [Readiness of Hard of Hearing Teenagers to 
Socialize with Society]. Moscow: VLADOS, 2009. (In Russ.)

https://nces.ed.gov/pubs2015/2015151.pdf
https://books.google.kz/books?id=RDooDwAAQBAJ&hl=ru
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of students, both perceptual and analytical 
abilities can play a decisive role [8].

Among cognitive processes, studies of at-
tention and memory are important as the basis 
for any mental activity. For example, studies 
by H. Hamilton revealed some features of the 
memory of deaf people that were superior to 
those of hearing individuals. Thus, with the 
right approach, their educational potential 
can be significantly expanded [18].

The primary component of a child’s 
personal readiness to master the school cur-
riculum, according to L. S. Vygotsky, is the 
formation of a new level of self-awareness 
through the internal transformation of the 
psyche and individual qualities [19]. Con-
sidering the emotional-volitional side of this 
issue, many authors highlight the need to 
assess skills of concentration, switching at-
tention and quickly changing activities while 
maintaining a level of involvement in the 
educational process. The motivational readi-
ness of the child is very important [20]. At the 
same time, the socio-psychological compo-
nent includes not only the desire to commu-
nicate and socialize but also the level of the 
formation of the skills corresponding to this.

Scholars (Mathis, Cotton, and Sechrest6) 
distinguish three key psychological and pe-
dagogical components of a child’s readiness 
to master new knowledge, namely content, 
sensitive and sociological components. The 
content component includes the child’s intel-
lectual abilities and the level of their ability to 
differentiate, analyze, and build logical con-
nections. The sensitive component includes 
emotional self-control, stress resistance, and 
adequate response to external stimuli (cor-
responding to age-related characteristics). 
The sociological side of student readiness is 
described as the child’s ability to interact in 
a particular social group and self-determina-
tion in the framework of school education.

This article aims to examine the readi-
ness of children with hearing impairments 
for schooling as part of the introduction of 
new curricula, pedagogical technologies and 
ways of interaction for all participants in the 

educational process through a comparison 
with conditionally healthy peers. We as-
sume that deaf and hard-of-hearing children 
have a deficiency of the emotional-volitio-
nal, motivational and cognitive spheres, as-
sociated with the ability to learn new pro-
grams. The identification of specific areas of 
deficiency in conjunction with an assessment 
of the success of training can make a signi-
ficant contribution to the knowledge of the 
educational needs and capabilities of this ca-
tegory of students. In addition, an additional 
task is to determine the potential possibility 
of the correlation of training programs with 
their adapted counterparts, implemented us-
ing a comparative approach.

Materials and Methods
The study was conducted in two schools 

located in the Republic of Kazakhstan: 
A special (correctional) boarding school 
for children with hearing impairments and 
a nearby comprehensive school. The number 
of study participants was 138 people aged 
10 to 15 years. Students in grades 5–8 of the 
special school were included in four experi-
mental groups (in accordance with the edu-
cational level); students who did not have 
developmental disabilities made up the con-
tingent of control groups.

The duration of the diagnostic studies 
was two weeks, after which the data were 
processed. The study included the following 
steps:

1. Preliminary work. Acquaintance with 
students, conversations about the ongoing 
research, study of school documentation 
(curricula, medical records), and conversa-
tions with school specialists (psychologists, 
sound teachers, deputy directors for educa-
tional work). Consent to participate was ob-
tained for all students in grades 5–8 (correc-
tional and secondary schools), a favorable 
psychological situation was identified, and 
the diagnoses of children included in the ex-
perimental groups were determined (mainly 
bilateral sensory hearing loss of the fourth or 
third degree).

6 Mathis B.C., Cotton J.W., Sechrest L. Psychological Foundations of Education: Learning and Teaching. New 
York: Academic Press; 2013. 796 p. Available at: https://www.elsevier.com/books/psychological-foundations-of-
education/mathis/978-0-12-480150-9 (accessed 14.01.2021). (In Eng.)

https://www.elsevier.com/books/psychological-foundations-of-education/mathis/978-0-12-480150-9
https://www.elsevier.com/books/psychological-foundations-of-education/mathis/978-0-12-480150-9
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2. Diagnosis of the concentration and 
volume of visual attention. The “Proofreading 
test” (Bourdon test) methodology was used, 
which is widely used to assess the readiness 
of students for learning [8]. Letters were used 
as corrections, and the test task was the se-
quential crossing out of the indicated letters 
at speed. Forms consisting of 1 750 alphabe-
tic characters located on 50 lines were used. 
Their order on each copy was unique.

3. Diagnosis of attention and levels of de-
velopment of complex volitional actions using 
modified Landolt tables. In order to prevent 
overload, this phase was carried out the follo-
wing day. The choice of tasks for this diagnos-
tic phase was determined, firstly, by the sim-
plicity of their implementation (without the 
need to have a special set of knowledge and 
skills), and secondly, by conscious uniformity 
and monotony, as a reliable indicator of will 
and not motive. The developed test material 
was presented to the participants as uninteres-
ting, routine, and not containing a competi-
tive element or the prospect of reward. The 
result of this was the simulation of a situation 
in which the inactivity of the participant due 
to a lack of urgent needs is interrupted by vo-
litional effort due to the goal.

Diagnostics consisted of a sequential 
crossing out of a cross printed in the form 
of rings with a gap in the lower part, where-
by the outlines of the rings were torn from 
the top to the right. The students had to go 
through four stages, each of which included 
processing six lines, as follows:

1. At a pace convenient for everyone;
2. At a fast pace;
3. At a slow speed;
4. At the fastest speed.
The alternation of these speeds implied 

a high dynamics in terms of volitional activi-
ty: In order to switch between uncomfortable 
modes of completing tasks, a sufficient level 
of formation of complex volitional actions 
is necessary. Indicators of volitional efforts 
in this case are, respectively, the ratios of 
the number of mistakes made to the pace 
of work imposed by the experimenter or 

chosen by the subject independently. Since 
the conditions for completing tasks at each 
stage were not initially communicated to stu-
dents, the convenient pace chosen by them is 
a benchmark for the comparison with the in-
dicators of the other three stages. To increase 
the objectivity of the results, the testing was 
repeated the next day.

4. Determining the level of development 
of students’ mental operations using the “Ex-
clusion of excess” and “Logic of connec-
tions” methods. These methods require stu-
dents to possess basic school knowledge and 
are thus suitable for middle-level students. 
The children were offered tasks on operat-
ing with semantic concepts, understanding 
the meanings of words, and their classifica-
tion according to essential features. Initially, 
all groups of students were offered 24 sets 
of concepts, closely related in meaning and 
containing six words, the first of which were 
the test ones. It was necessary to choose two 
words from each line that were close to the 
meaning of the first. Then, the second test 
was conducted: Using a cipher that included 
six different conceptual connections, the par-
ticipants had to establish a correspondence 
between 20 pairs of words and the type of 
encrypted logical connection. Individually 
for each participant, form materials were de-
veloped containing a set of tasks and instruc-
tions for their implementation (the word sets 
in all the forms were different). The break 
between these tests and the previous stage 
was two days.

5. Comparative diagnostics of the qua-
lity of the implementation of educational 
tasks compiled using various pedagogical 
approaches. To do this, during the second 
week of the study, all the participants per-
formed a small independent work that in-
cluded eight tasks in two subjects – Russian 
and mathematics. Half the tasks were formu-
lated taking into account traditional pedago-
gical methods; the rest were in accordance 
with the requirements of the curriculum for 
updated content, currently in force in the 
Republic of Kazakhstan7. The assignments 

7 Kulambayeva K.K., Dosanova S.S., Eli R.O., Surovitskaya Yu.Yu., Zhamankarin M.M., Sadykova A.K. 
[Formation of Innovative Competence of a Teacher in the Updated Educational Environment of the School]. 
Innovatsionnye podkhody v reshenii problem sovremennogo obshchestva = Innovative Approaches to Solving the 
Problems of Modern Society. 2018. p. 44-63. (In Russ.)
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were compiled on topics completed by stu-
dents at the beginning of the current school 
year. The lead time was 40 minutes.

6. Diagnostics of auditory and vi-
sual memory. We used the “Remembering 
10 words” and “Triangles” techniques by 
D. Jacobs, S. A. Garibyan, N. V. Zvere-
va [21], adapting the text of their instruc-
tions for an unambiguous interpretation by 
deaf and hard-of-hearing children.

Group indicators were compared in pairs 
using the non-parametric Mann-Whitney test.

Results
The study of visual attention and com-

plex volitional actions. A comparison using 
the Mann-Whitney criterion of performance 
indicators of corrective tests by experimen-
tal and control groups showed significant 
differences in the number of errors in three 
comparisons for the four groups (U1 = 46.0, 
p < 0.001; U3 = 59.0, p = 0.006; U4 = 65.5, 
p = 0.004). In all cases, attention indicators 
were higher in the control groups. Only for 
the second groups of differences were there 
no differences (U2 = 107.5, p < 0.137). Next, 
we consider the distribution of students with 
different levels of attention, clearly shown in 
Figure 1.

We identified four main categories of 
subjects.

The first comprises children with a high 
level of attention and the development of 
strong-willed qualities. During the perfor-

mance of tasks, they demonstrated com-
posure, consciousness, and activity. They 
carefully studied the instructions, observed 
the described requirements, made a small 
number of errors, and coped with all the 
tasks. None of the children with hearing im-
pairments showed this result, ‘and among 
the control groups, only 11% achieved this 
result.

We assigned children to the second ca-
tegory if their level of attention fit the age 
norm: This referred to a fairly high rate of 
mental activity and ongoing mental process-
es and a good level of focus throughout the 
diagnosis, allowing these students to make 
the minimum number of errors in the pro-
posed task. This result was shown by 38% of 
children with hearing impairments from the 
four experimental groups.

Participants who showed a moderately 
low level of attention were attributed to the 
third subgroup. During the diagnostic work, 
these participants started having problems 
at the briefing stage; the rules for comple-
ting the test tasks had to be explained se-
veral times. A large number of errors were 
recorded. For example, a common inaccu-
racy in filling out forms was the omission 
of several lines of corrections. The number 
of tested children with hearing impairments 
showing a moderately low level of attention 
and concentration amounted to 46% of their 
total number, while in the control groups this 
was only 19%.

F i g.  1.  Distribution of students with different levels of voluntary attention (“proofreading” technique)
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The fourth subgroup comprises students 
with an extremely low degree of attention and 
characterized by a frequent loss of concentra-
tion, distraction, and the need for constant as-
sistance for the correct execution of tasks 
(they were unable to reproduce a fully con-
sistent algorithm of necessary actions). Typi-
cal errors during the stage of psychological 
and pedagogical diagnostics were incorrect 
definition, omission of corrections and viola-
tion of their order. Such children, as practice 
shows, have almost no cognitive interest; any 
extraneous stimulus can easily distract them 
from productive activities. The arbitrariness 
of attention is practically absent in them, the 
development of speech activity regulation is 

T a b l e  1.  Comparison of the execution time of the Landolt tables and the number of errors at 
various stages, Mann-Whitney test

Examination Stage Indicator Sum of ranks U p Sum of ranks U pexp contr exp contr
1 2 3 4 5 6 7 8 9 10 11

Experimental group 1
and control group 1

Experimental group 3
and control group 3

I 1 Time 366.0 264.0 93.0 0.050 422.5 138.5 18.5 0.000
Mistakes 366.5 263.5 92.5 0.048 425.0 136.0 16.0 0.000

2 Time 368.5 261.5 90.5 0.041 266.5 294.5 95.5 0.159
Mistakes 344.5 285.5 114.5 0.210 298.0 263.0 127.0 0.786

3 Time 386.5 243.5 72.5 0.008 396.0 165.0 45.0 0.001
Mistakes 425.0 205.0 34.0 0.000 368.5 192.5 72.5 0.025

4 Time 361.5 268.5 97.5 0.069 304.0 257.0 133.0 0.957
Mistakes 416.5 213.5 42.5 0.000 253.5 307.5 82.5 0.060

II 1 Time 352.5 277.5 106.5 0.129 351.0 210.0 90.0 0.108
Mistakes 316.0 314.0 143.0 0.754 266.5 294.5 95.5 0.159

2 Time 432.5 197.5 26.5 0.000 243.5 317.5 72.5 0.025
Mistakes 454.5 175.5 4.5 0.000 298.5 262.5 127.5 0.800

3 Time 430.5 199.5 28.5 0.000 173.5 387.5 2.5 0.000
Mistakes 342.5 287.5 116.5 0.235 321.0 240.0 120.0 0.600

4 Time 434.5 195.5 24.5 0.000 234.5 326.5 63.5 0.010
Mistakes 437.5 192.5 21.5 0.000 226.0 335.0 55.0 0.004

Experimental group 2
and control group 2

Experimental group 4
and control group 4

I 1 Time 413.0 217.0 64.0 0.003 382.5 247.5 111.5 0.185
Mistakes 472.0 158.0 5.0 0.000 348.5 281.5 145.5 0.843

2 Time 339.5 290.5 137.5 0.621 357.5 272.5 136.5 0.619
Mistakes 271.5 358.5 100.5 0.086 390.0 240.0 104.0 0.116

3 Time 445.0 185.0 32.0 0.000 190.0 440.0 0.0 0.000
Mistakes 315.0 315.0 144.0 0.779 472.5 157.5 21.5 0.000

4 Time 231.0 399.0 60.0 0.002 321.0 309.0 131.0 0.497
Mistakes 474.0 156.0 3.0 0.000 229.0 401.0 39.0 0.000

represented very weakly, and signs of devi-
ant behavior are noted. In the experimental 
groups, this category was 16%; in the control 
group, it was not more than 5%.

Note that the increased load on the vi-
sual analysis in deaf and hard-of-hearing stu-
dents (the impossibility of perceiving speech 
is compensated for by reading and visual 
contact with the teacher) leads to them being 
more distracted when performing the educa-
tional tasks, which undoubtedly affected the 
overall results.

Table 1 presents a statistical comparison 
of the execution time of the Landolt tables 
and the number of errors at various stages 
of the experimental psychodiagnostic study.
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End of table 1
1 2 3 4 5 6 7 8 9 10 11
II 1 Time 227.5 402.5 56.5 0.002 333.0 297.0 143.0 0.778

Mistakes 231.5 398.5 60.5 0.002 385.0 245.0 109.0 0.159
2 Time 339.5 290.5 137.5 0.621 319.5 310.5 129.5 0.466

Mistakes 291.5 338.5 120.5 0.291 354.0 276.0 140.0 0.703
3 Times 229.0 401.0 58.0 0.002 236.0 394.0 46.0 0.000

Mistakes 293.5 336.5 122.5 0.322 343.5 286.5 150.5 0.974
4 Time 212.5 417.5 41.5 0.000 371.5 258.5 122.5 0.337

Mistakes 381.0 249.0 96.0 0.062 270.5 359.5 80.5 0.019
Note. I – Initial examination, II – Re-examination. The stages of a psychodiagnostic examination differ in the 
rate of completion: 1 – convenient, 2 – fast, 3 – slow, 4 – maximum.

Significant differences are highlighted 
in bold.

Table 2 presents the descriptive statis-
tics, including the average time for com-
pleting tasks using the modified Landolt 
method at different speeds and the average 
number of errors made for each group of 
subjects.

Table 2 shows a number of significant 
differences. In a number of samples, the 
conditionally healthy students make fewer 

mistakes and completed the task faster than 
the students with hearing impairments. At 
the same time, there are no pronounced dy-
namics of these indicators depending on the 
need to work at a different pace. Apparent-
ly, they are associated with a general de-
crease in the characteristics of attention in 
hearing-impaired children. We can assume 
that the level of formation of the volitional 
actions of children is similar between the 
experimental and control groups.

T a b l e  2.  Average values of the execution time of the Landolt tables and the number of errors 
at various stages (with different rates of work)

Groups Stage 1 Stage 2 Stage 3 Stage 4
Time (s) Mistakes Time (s) Mistakes Time (s) Mistakes Time (s) Mistakes

Initial examination
Experimental 1 81.6 2.5 63.5 8.6 163.7 2.6 49.3 13.8

2 74.5 3.6 61.4 4.2 135.3 1.3 44.5 16.5
3 83.2 2.9 58.2 6.5 142.3 1.5 41.7 11.2
4 76.9 1.3 55.9 7.1 120.9 1.9 42.9 7.4

Control 1 75.2 1.7 59.4 7.6 155.2 0.9 45.3 10.6
2 68.7 0.7 60.7 5.2 121.5 1.5 50.1 8.5
3 71.4 0.9 61.2 6.7 132.6 0.7 41.7 13.4
4 72.7 1.2 54.7 5.9 181.3 0.2 44.3 12.6

Re-examination
Experimental 1 79.3 1.9 66.2 9.3 132.2 1.1 51.5 15.3

2 75.1 0.7 62.3 6.2 165.7 0.3 43.2 14.7
3 77.2 1.1 57.5 4.2 141.6 0.5 44.4 9.0
4 72.3 0.8 56.2 3.6 135.7 0.2 47.1 11.3

Control 1 76.2 2.0 55.3 4.2 120.1 0.7 42.1 9.6
2 81.4 1.8 61.2 6.9 174.9 0.6 49.3 12.5
3 73.9 1.6 62.8 4.4 168.3 0.3 50.1 11.9
4 72.7 0.4 58.4 3.4 144.8 0.3 45.6 13.6

Note. Stages of psychodiagnostic examination; see Table 1.  
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Assessment of the intellectual compo-
nent of the readiness of students with hear-
ing impairments to switch to new curricula. 
The first stage aimed to study the level of 
development of their mental operations in 
comparison with their hearing peers.

The results of the statistical comparison 
of the experimental groups according to the 
“Exclusion of excess” method revealed sig-
nificantly higher rates in the children of the 
control groups for three pairs of groups of four 
(U1 = 11.0, p < 0.001; U2 = 29.5, p < 0.001; 
U3 = 41.0, p = 0.001). For the pair of fourth 
groups, similar differences were identified at 
the level of the trend (U4 = 97.5, p = 0.074). 
The “Logic of connections” methodology was 
significantly higher for all four groups (respec-
tively, U = 54.5, p = 0.001; U = 45.5, p < 0.001; 
U = 42.5, p = 0.001; U = 83.5, p = 0.024). 

The total descriptive diagnostic results for 
the “Exclusion of excess” and “Logic of con-
nections” methods are presented in Figure 2.

Analysis of the data revealed five distinct 
levels of the development of mental opera-
tions. Students with a very high level of de-
velopment of mental abilities were assigned 
to the first subgroup. Such indicators were 
recorded only for a small number of partici-
pants in the control groups, namely 7%.

The second subgroup included subjects 
who showed high results: 13% of the entire 
experimental sample and 27% of the con-
trol. These children scored a large number 
of points for both tests, correctly established 

the conceptual connections between the pro-
posed groups of words, and correctly iden-
tified the semantic dependencies. Note that 
most of the deaf students needed the help 
of an experimenter to clarify the meanings 
of some of the concepts presented in the 
test forms, while hearing-impaired students 
coped with the tasks relatively independent-
ly. This indicates gaps in the vocabulary of 
students with complete hearing loss.

The average level of the development of 
mental operations (the third subgroup) was 
found in 26% of children from the experi-
mental groups and 59% of the control groups. 
Many hearing children could score more 
points if they carefully studied the instruc-
tions and did not make structural mistakes. 
The participants in this subgroup, based on 
the results of previous tests, are characteri-
zed by a low level of concentration and at-
tention volume. The most common mistakes 
made by the children of this subgroup were 
incorrect classification of concepts accord-
ing to non-essential features, violation of the 
number of defined connections, and errone-
ous use of a test cipher.

The fourth subgroup of subjects is 
characterized by a low level of develop-
ment of the components of mental activity 
and the children made numerous mistakes 
when completing tasks. Essentially, stu-
dents with hearing impairments belonged to 
this category, comprising 39%, while only 
7% of hearing students were placed here.  

F i g.  2.  Distribution of students with different levels of logical thinking based on the “Exclusion of excess” and 
“Logic of connections” methods
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These children showed a clear lack of inte-
rest in the test items, constantly asking for 
help from the experimenter in explaining 
the rules for filling out forms, the mean-
ing of verbal concepts, and the meanings of 
many linguistic pairs. Thus, in addition to 
insufficient vocabulary, these children ex-
perienced significant difficulties in abstract-
ing and explaining the meaning of known 
words.

An extremely low level of the formation 
of mental operations was demonstrated by 
only 22% of deaf and hard-of-hearing chil-
dren from the experimental groups. They 
could not correctly understand the instruc-

tions for completing tasks, combine words 
by semantic attributes, and exclude superflu-
ous ones from the proposed concepts.

The second stage of the study of the 
readiness for learning of children with hear-
ing impairments examined their abilities to 
complete educational tasks, compiled with 
the new methodological recommendations. 
In addition, their objective performance was 
compared with that of hearing children.

A statistical comparison of the task re-
sults for the Russian language and mathe-
matics, compiled in the traditional form and 
according to the methodology of the updated 
content, is presented in table 3.

T a b l e  3.  Comparison of the success of tasks completed in the traditional form and according 
to the updated content methodology, Mann-Whitney test

Task

Sum of ranks
U p

Sum of ranks
U p

exp contr Exp contr
Experimental group 1
And control group 1

Experimental group 3
And control group 3

No. 1 in Russian language (traditional 
method)

175.5 454.5 22.5 0.000 211.5 349.5 40.5 0.001

No. 2 in Russian language (traditional 
method)

364.5 265.5 94.5 0.056 176.5 384.5 5.5 0.000

No. 1 in Russian language (updated 
content)

199.0 431.0 46.0 0.000 284.0 277.0 113.0 0.437

No. 2 in Russian language (updated 
content)

247.0 383.0 94.0 0.054 289.5 271.5 118.5 0.563

No. 1 in Mathematics (traditional me-
thod)

158.0 472.0 5.0 0.000 196.0 365.0 25.0 0.000

No. 2 in Mathematics (traditional me-
thod)

153.0 477.0 0.0 0.000 178.0 383.0 7.0 0.000

No. 1 in Mathematics (updated content) 222.5 407.5 69.5 0.006 192.0 369.0 21.0 0.000
No. 2 in Mathematics (updated content) 358.5 271.5 100.5 0.086 315.0 246.0 126.0 0.759

Experimental group 2
And control group 2

Experimental group 4
And control group 4

No. 1 in Russian language (traditional 
method)

363.5 266.5 113.5 0.198 201.0 429.0 11.0 0.000

No. 2 in Russian language (traditional 
method)

190.0 440.0 19.0 0.000 259.5 370.5 69.5 0.007

No. 1 in Russian language (updated 
content)

380.5 249.5 96.5 0.065 311.5 318.5 121.5 0.321

No. 2 in Russian language (updated 
content)

267.0 363.0 96.0 0.062 267.0 363.0 77.0 0.014

No. 1 in Mathematics (traditional me-
thod)

206.5 423.5 35.5 0.000 190.0 440.0 0.0 0.000

No. 2 in Mathematics (traditional me-
thod)

171.0 459.0 0.0 0.000 198.5 431.5 8.5 0.000

No. 1 in Mathematics (updated content) 279.0 351.0 108.0 0.142 284.0 346.0 94.0 0.057
No. 2 in Mathematics (updated content) 268.0 362.0 97.0 0.067 261.0 369.0 71.0 0.008



ИНТЕГРАЦИЯ ОБРАЗОВАНИЯ. Т. 25, № 3. 2021

412 МЕЖДУНАРОДНЫЙ ОПЫТ ИНТЕГРАЦИИ ОБРАЗОВАНИЯ 

The average success of completing tasks 
(% of the maximum successful completion) 
in the Russian language and mathematics, 
compiled in the traditional form and accord-
ing to the methodology of the updated con-
tent, is presented in table 4.

From tables 3 and 4 it can be seen that the 
results for more than half the tasks, both in 
the traditional paradigm and in the updated 
content, for most pairs of groups are signifi-
cantly better in hearing children. For some 
tasks, in contrast, the performance at the 
trend level is higher for children with hear-
ing impairments. In general, we note a de-
crease in cognitive abilities in deaf and 
hard-of-hearing children, most likely related 
to the decrease in attention and memory de-
scribed above; however, this decrease is un-
evenly manifested in different groups and 
does not apply to all the proposed tasks.

It is noteworthy that for deaf and hard-
of-hearing children, the success in comple-
ting tasks compiled with the new educatio-
nal methods was higher than the success 
in completing traditional tasks (U = 439.5, 
p < 0.001, the sum of the scores for tasks for 
the combined four groups). A similar pattern 
is absent in children from the control groups 
(U = 2103.0, p = 0.735). Probably, such a re-
sult was influenced by the form of setting 
tasks offered by the curriculum of updated 
content: each task assigned to students is 

accompanied by descriptors – a description 
of the stages of its solution, on the basis of 
which the teacher assesses the student (crite-
ria-based assessment model). This serves as 
a form of hint and guide for children, and we 
use them to determine the correct sequence 
of stages of the assignment.

For example, one of the tasks, solving 
a quadratic equation, contained the follo-
wing descriptors:

– the learner brings the equation to normal;
– defines the variable and coefficients of 

the equation;
– finds the discriminant;
– determines the number of roots in the 

equation;
– finds the roots of the equation, if any;
– performs verification;
– records the response.
Accordingly, the availability of such in-

formation could have a positive effect on the 
overall results.

Diagnostics of the auditory and visual 
memory of students (physiological component). 
The quantitative results of this study, obtained 
using the “Remembering ten words” method, 
are presented in the diagram (Figure 3).

Highly significant differences in the in-
dicators of the auditory-speech memory 
of children with and without hearing im-
pairments were revealed in all four groups 
(U1 = 23.0, U2 = 23.0, U3 = 23.5, U4 = 34.5).

T a b l e  4.  Success in completing tasks compiled in the traditional form and according to the 
updated content methodology

Tasks
Success in completing tasks, %

Experimental groups Control groups

No. Description 1 2 3 4 1 2 3 4
1 No. 1 in Russian language (traditional 

method)
67 79 72 81 84 75 82 94

2 No. 2 in Russian language (traditional 
method)

79 74 61 73 72 90 86 81

3 No. 1 in Russian language (updated 
content)

69 83 74 80 82 78 76 83

4 No. 2 in Russian language (updated 
content)

75 79 81 86 80 84 83 92

5 No. 1 in Mathematics (traditional me-
thod)

45 59 54 42 68 71 73 75

6 No. 2 in Mathematics (traditional me-
thod)

39 56 59 61 72 84 79 81

7 No. 1 in Mathematics (updated content) 67 74 69 76 77 79 85 83
8 No. 2 in Mathematics (updated content) 71 76 74 68 65 82 74 78
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An analysis of the data showed that the 
sample under study can also be divided into 
four categories. The first comprises students 
with a high level of formation of auditory-
speech memory. Based on the principles of this 
methodology of psychological research, the 
greatest number of points is given to children 
who can reproduce at least 9 words at the end of 
the first stage and at least 8 words after 60 mi-
nutes (second stage). This level was shown only 
by children of the control groups (29%).

The second category is the middle le-
vel (reproduction of 6–8 words in the first 
stage and 5–7 words in the second). Some 
participants of the experimental groups were 
able to show such a level (11% of the total 
number). According to psychologists and de-
fectologists, this is a very good indicator for 
children with hearing impairments since due 
to physiological characteristics, such tasks 
present them with special difficulty. At the 
same time, the majority of students in the 
control groups entered this category (57%).

Children with a less than average audi-
tory speech memory comprised the third 
subgroup. These were mainly deaf and hard-
of-hearing subjects (72%) and were able to 
reproduce 3–5 words in the first stage and 
3–4 words after 60 minutes. For control 
groups, this indicator was 12%.

Children with a very low level of audi-
tory-speech memory were assigned to the 
fourth subgroup: memorizing no more than 

F i g.  3.  Distribution of students with different levels of development of auditory-speech and visual memory

2 words. This was 17% of the experimental 
groups and 2% of the control groups. For 
persons with hearing impairment, one of the 
reasons for not including such tasks is speech 
impairment caused by damage to the audi-
tory analyzer and the subsequent complexity 
of defect correction.

Furthermore, as the analysis of the re-
sults of the “Triangles” technique (Figure 3) 
showed, interaction with visual material is 
much easier for deaf and hard-of-hearing 
children. If we divide the experimental sam-
ple into four categories (by level), the follo-
wing results emerge:

– high level – error-free reproduction of 
all figures (experimental groups – 56%, con-
trol – 59%);

– average level – a small number of er-
rors in the reproduction of figures (experi-
mental groups – 33%, control – 27%);

– below-average level – a sufficient num-
ber of errors, inaccurate determination of fig-
ures, violation of their order (experimental 
groups – 7%, control – 13%);

– very low level – a large number of er-
rors, incorrect image of figures, the addition 
of extra elements (experimental groups – 
4%, control – 1%).

Visual memory showed highly signi-
ficant differences only between the third 
experimental and third control groups 
(U3 = 37.5, p < 0.001); other differences 
were insignificant.
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Summarizing the results of the diagno-
sis of auditory-speech and visual memory, 
we can conclude that based on a certain ap-
proach, difficulties in the perception of sound 
information by deaf and hard-of-hearing 
children can be compensated by visualiza-
tion, while maintaining the level of develop-
ment of the cognitive sphere of such children 
on a par with hearing. In addition, training 
based on visual material reduces the need for 
additional corrective work due to the visual 
perception skill, which is sufficiently deve-
loped in students with hearing impairments.

Discussion and Conclusion
Based on the analysis of the results of 

the study, we can conclude that children with 
hearing impairments are characterized by 
a decreased concentration and volume of vi-
sual attention. This result is of significant in-
terest. The literature presents mixed informa-
tion about the development of visual attention 
in such children; for example, the compensa-
tory role of visual attention and the gradual 
increase in its development, from younger 
to adolescent, in comparison with hearing 
peers have been described [22]. However, 
it is obvious that many factors can influence 
the development of different components of 
attention [23]. These are concomitant dis-
eases, which are widely present in deaf and 
hard-of-hearing children [24], difficulties in 
understanding instructions, and especially 
motivation [25]. Studying these factors and 
identifying the causes of the differences in 
the conclusions of researchers working with 
different samples is an important task.

Disruptions in the attention of school-
children indicate that during organizing edu-
cational and cognitive activities, conditions 
should be created that minimize the likeli-
hood for the students to be distracted or en-
gaged in extraneous activity. Not all methods 
recommended by the Kazakhstani curricula 
for updated content meet these requirements; 
for example, in comparison with the results 
of studies by E. S. Glukhova and S. A. Lit-
vina [26], active forms of assessment and in-
trospection can, if used improperly, adverse-
ly affect the final results of training.

The development of the analytical and 
synthetic components of the mental abili-

ties of students with hearing impairments as 
a whole lags behind the age norm for hear-
ing children. According to F. E. Kyle and 
C. Cane, this is affected by the lack of an ac-
tive vocabulary, the difficulty in perceiving 
abstract concepts, and the perception of tex-
tual information [27]. The development of 
auditory-speech memory with the preserva-
tion of visual memory is also reduced, which 
generally corresponds to the findings of 
other researchers [28] and, through a number 
of mechanisms, is associated with the nature 
of the primary defect [3]. At the same time, 
the normative but not increased development 
of visual memory is consistent with modern 
ideas about the limited compensatory ability 
of the visual analyzer in deaf and hard-of-
hearing children [29].

The complex impairment of memory, at-
tention, and thinking identified in this study 
among hard-of-hearing and deaf schoolchil-
dren reveals a single pattern of disturbance 
in mental processes that manifests in various 
fields, which is consistent with the current 
research [2]. The indicators of the formation 
of complex volitional actions (for example, 
the solution of educational problems) in chil-
dren with hearing impairments generally cor-
respond to the age norm of those who hear. 
This means that the effectiveness of the pe-
dagogical impact on children with impaired 
auditory function does not depend on the 
specifically enhanced motivating component 
of education, but, first of all, relies on taking 
into account the characteristics of cognitive 
processes. Moreover, it can be assumed that 
the success of schooling, based on the ge-
neral level of the development of cognitive 
processes, can have a significant impact on 
the motivational sphere, leading to attitudes 
toward success or failure.

Based on the lack of cognitive processes, 
students in special schools may not be ready 
for an increased volume of educational ma-
terial while maintaining the total duration of 
the training, which is assumed in educational 
programs with updated content for deaf and 
hard-of-hearing children. The independent 
searching, analysis and processing of most of 
the educational information in these programs 
also cannot be fully realized by such children 
without appropriate pedagogical support.
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Criteria methods for assessing and com-
piling control tasks currently adopted in the 
Kazakhstani educational model of updated 
content can potentially offer greater pedago-
gical effectiveness compared to traditional 
ones [30], but only if the conditions of ac-
cessibility and corrective compliance are ob-
served. Having shown comparable results du-
ring standard school assignments in the study, 
children with hearing impairments demon-
strated their current readiness for a changed 
format for organizing educational activities. 
However, to evaluate the effectiveness in 
the long term, additional research is needed.

The compensatory mechanisms of the 
human body, which include intensifying 
the work of the visual analyzer in deaf and 
hard-of-hearing children [29] can, in some 
cases, smooth out differences in their cogni-
tive abilities compared to hearing children. 
Thus, we revealed similar levels of visual 
memory (but not its increase) in children 
with hearing impairments compared to their 
hearing peers, which is consistent with the 
current research in other contexts [27].

It is established that an inability to per-
ceive certain types of information imposes 
serious restrictions on a person’s social ca-
pabilities. Children with hearing impair-
ments are one of the examples requiring the 
modern state to provide conditions for their 
full development, communication, and edu-
cation. The Republic of Kazakhstan, which 
seeks to strengthen its position on the world 

stage, is actively increasing its human capital 
by building a training system that can give 
society modern, active, competitive perso-
nalities, regardless of its physiological cha-
racteristics. To date, the priority direction of 
development in this area is updating the con-
tent of Kazakhstani education.

One of the pressing issues associated 
with this process is the readiness of children 
with hearing impairments regarding whether 
they can successfully fulfill their educatio-
nal needs in the new conditions of a grow-
ing volume of information and the necessary 
pace of its assimilation, analysis, and appli-
cation. Our psychological and pedagogical 
study of this problem reveals that children 
with hearing impairments perform better at 
tasks compiled in accordance with updated 
educational programs, indicating their effec-
tiveness for this category of students. At the 
same time, a decrease in the number of cog-
nitive processes of students in correctional 
schools with hearing impairments compared 
to their peers is also shown, namely in vi-
sual attention, auditory-speech memory, and 
thinking with the development of volitional 
processes corresponding to age. This indi-
cates the need, firstly, to continue research 
aimed at identifying a system of mechanisms 
that determine an interconnected “chain” of 
violations. Secondly, it is necessary to take 
into account the level of development of 
these processes in the formation and imple-
mentation of training programs.
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