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BY JUNIOR SCHOOLCHILDREN WITH INTELLECTUAL DISABILITIES

Abstract. The article presents the results of a study aimed at revealing the difficul-
ties of solving arithmetic problems by junior schoolchildren with intellectual disabil-
ity. It provides a quantitative and qualitative analysis of text reproduction and arithme-
tic problems solution by junior schoolchildren. The scope of the study covers the skills of
solving simple and compound arithmetic problems by pupils with intellectual disability.
The aim of research is to study the ability to reproduce texts of simple and compound
arithmetic problems by junior schoolchildren; to reveal the correlation between the ability
to reproduce and to solve arithmetic problems by junior schoolchildren; and to figure out
typical mistakes in reproduction and problem solution by junior schoolchildren.

The results of the conducted research have allowed revealing the peculiarities of
problem texts reproduction and the main reasons of incorrect solutions. The author
discovered a correlation between the ability to properly reproduce the text of the
problem and to solve it correctly. Based on the analysis of the solution quality, four
differentiated groups of pupils are singled out. They demonstrate different levels of
text reproduction and problem solving.

The obtained results would make it possible to differentiate and raise the level of
acquisition of skills to solve arithmetic problems by pupils with intellectual disabil-
ity. The article presents certain pedagogical techniques to improve the process of
teaching solution of simple and compound arithmetic problems by junior school-
children with intellectual disability.
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By their essence and variety of  widen rehabilitation, educational,

types, word arithmetic problems
represent, on the one hand, rather
complex mathematical material and,
on the other hand, determine and
© SkiraE. V., 2017

and practical opportunities of teach-
ing mathematics to pupils with dis-
abilities.

One of the main purposes of
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mathematical education is to teach
junior schoolchildren with intellec-
tual disabilities to solve arithmetic
problems [12; 16].

Each problem has its own peculi-
arities and acquaints the pupils with
something new, and also facilitates
the development of the competence
to select the necessary life, everyday
and playing material for the plot of
the problem and teaches logical
thinking. We can provisionally sin-
gle out two interconnected stages in
the process of teaching solution of
arithmetic problems: acquaintance
with the structure of the problem and
the methods of its solution, and
teaching techniques of calculation
(E. N. Trafimovich) [17].

Arithmetic problems solution al-
lows disclosing the main essence of
arithmetic operations, making them
concrete and connecting them with a
definite life situation. The problems
facilitate acquisition of mathematical
notions, relationships and regulari-
ties. The target of solution of a prob-
lem of any kind consists not so much
in their correct solution as in the
pupils’ skills to single out those
terms and word combinations which
determine the methods of solution
and to translate them into mathemat-
ical language, to understand the situ-
ation which is implicitly expressed in
the problem text, to establish its con-
nection with the problem question,
and, finally, to acquire the skills of
performing sequential mental opera-
tions (V. P. Grikhanov) [7].

Having mastered the problem
structure, the child is more likely to
analyze it more attentively, which can
make its solution much easier. The
problem text analysis facilitates the
understanding of the given data and
the search for the unknown; and the
question helps to figure out what is
unknown and what should be found.
The child’s proficiency in solving
problems that are more complex de-
pends on how effectively he has un-
derstood the structure of a simple
arithmetic problem and has learnt to
reason and provide arguments for his
actions (R. L. Berezina) [2].

In the process of solving arithme-
tic problems the pupils learn to plan
and control their activity, master the
techniques of self-control; they de-
velop their will and perseverance

(N.D. Boganovskaya,
V.P. Grikhanov, G. M. Dul'nev,
M.N. Perova, |I. M. Solovev,

Zh. 1. Shif, V. V. EK) [1; 6; 14].

Special literature on methods con-
tains numerous references to the fact
that solving arithmetic problems
brings about serious difficulties in
children with intellectual disabilities.
It may be attributed not only to lower
learning potential of such children but
also to the fact that the specificity of
cognitive activity of children with
intellectual disability is insufficiently
addressed in the process of education,
and is often overlooked in teaching
the given subject (M. N. Perova, I. M.
Yakovleva) [13].

The works by I. V. Zygmanova,
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R. A. Isenbaeva, N. F. Kuz'mina-
Syromyatnikova, M. I. Kuz'mitskaya,
K. A. Mikhal'skiy, N.I. Nepom-
nyashchaya, M. N. Perova,
I. M. Solovev, A. A. Khil'ko, V. V.
Ek, etc. [8; 9; 10] are devoted to
the study of peculiarities of arith-
metic problem solving by pupils
with intellectual disability and to
the search for methods, techniques
and means of their teaching.

Practice shows that at present, pu-
pils face serious predicaments in solv-
ing arithmetic problems.

We carried out a summative ex-
periment with the purpose of reveal-
ing the specific features and difficul-
ties in reproduction and solution of
arithmetic problems by junior school-
children with intellectual disability
and finding a correlation between
correct solution of an arithmetic prob-
lem and its accurate reproduction.

Fifty third-form pupils of special
(rehabilitation) schools of Moscow
took part in the experiment; 17 stu-
dents of the Small Business College
# 4 (structural division “School” of
the Central Administrative OKkrug)
and 33 pupils of the Special (Reha-
bilitation) Boarding School of Type
VIII # 108 (school division # 1,
school division # 2 of the South-
Western Administrative Okrug). All
the pupils were enrolled in special
(rehabilitation) schools on the basis
of decision of the psycho-medico-
pedagogical committee with 1CD-
10-CM Diagnosis Code F70 (Mild
Intellectual Disabilities).

Based on the analysis of the
second form programs in mathemat-
ics (in collection of programs edited
by V. V. Voronkova) [15] for special
(rehabilitation) education institutions
of type VII and the second form
textbook in mathematics (by T. V.
Alysheva), we have worked out the
summative experiment procedure
which included two stages.

At the first stage, those tested
were asked to reproduce the text (sto-
ry) and solve simple arithmetic prob-
lems on adding some units to the
number or subtracting some units
fromiit.

At the second stage, the pupils
were asked to reproduce the text
and solve compound arithmetic
problems on calculating the sum of
two numbers and calculating the
difference, calculating the differ-
ence and the sum of two numbers,
adding some units to the number and
calculating the sum of two numbers,
subtracting some units from the
number and calculating the sum of
two numbers, adding some units to
the number and subtracting some
units from the number, subtracting
some units from the number and
adding some units to the number,
subtracting some units from the
number and calculating the differ-
ence, adding some units to the num-
ber and calculating the difference.

Each pupil was given a problem
text printed on a card that was read by
the pupil 2-3 times. After that, the
pupil orally reproduced the problem
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situation and then solved it.

The quantitative analysis of the
results of text reproduction and so-

junior schoolchildren with intellec-

lution of arithmetic problems by

Results of reproduction of the text and solution

of simple arithmetic

problems

tual disabilities is presented in Ta-
bles 1 and 2.

Table 1

Number of pupils

Number of pupils

Kind of problem Number of pupils
who scored 5 | who scored 4 | who scored 3
points points points
S S S
o o k=l o ° o
o 5 <) 5 o 5
e 2 e 2 5 3
Adding some units to the number | 15 12 28 27 7 1
Subtracting some units from the | 13 11 27 19 10 20
number
Proportion, % 28 23 55 46 17 31
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Table 2

Results of reproduction of the text and solution
of compound arithmetic problems

Number of pupils | Number of pupils | Number of pupils
who scored 5 | who scored 4 | who scored 3
points points points
Kind of problem
S S S
S ls |3 |5 |3 |s
o = o 5 o 5
& 13 & 13 & |3
Calculating the sum of two | 14 10 33 10 3 30
numbers and calculating the
difference
Calculating the difference and | 12 7 35 17 3 26
the sum of two numbers
Adding some units to the number | 18 16 29 20 3 14
and calculating the sum of two
numbers
Subtracting some units from the | 26 12 21 23 3 15
number and calculating the
sum of two numbers
Adding some units to the number | 6 4 34 18 10 28
and subtracting some units
from the number
Subtracting some units from the | 5 6 37 17 8 27
number and adding some units
to the number
Subtracting some units from the | 6 7 36 16 8 27
number and calculating the
difference
Adding some units to the number | 18 5 29 24 3 21
and calculating the difference
Proportion, % 26 17 64 36 10 47

In reproducing simple arithme-
tic problem situations containing
the relations “greater than/less than
... by” the pupils made the follow-
ing mistakes: they mixed up the
words (48%, for example, they said
“less” instead of “more” and vice

versa), reproduced the text incor-
rectly or omitted numerical data
(13%, for example, instead of “9
sweets”, as it is given in the prob-
lem situation, they said “10
sweets”), distorted the meaning of
the problem story (20%, the repro-
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duction consisted of some discon-
nected components of the problem
situation: for example, instead of
“Ann gathered 10 kg of apples and
3 kg less of pears” they said “Ann
gathered 10 kg less of apples, and 3
kg less of pears”), inadequately
reproduced or omitted the problem
question (for example, the original
question “How many sweets does
Dima have?” was reproduced in the
following way: “How many sweets
do the children have?”, “How many
sweets does Masha have?”).

Thus, 28% of the pupils repro-
duced the simple problem situation
without distorting the meaning,
55% of the pupils reproduced it
with trivial mistakes, and 17% of
the pupils reproduced the simple
problem situation distorting its
meaning.

In solving simple arithmetic
problems containing the relations
“greater than/less than ... by” the
pupils made the following mistakes:
they used incorrect arithmetic oper-
ation for the solution (for example,
instead of “addition” used “subtrac-
tion”, etc.); replaced or omitted
names while writing down the nota-
tion; made perseveration mistakes
(solved the problem in two steps:
the first step was required by the
situation, and the other one was
superfluous — calculating the sum of
two addends; we believe that this
mistake was caused by the inade-
quate transfer of problem solution
from the previous lesson when the

pupils solved two-step problems
and the pupils used this technique
on the analogy); were inattentive
(put down an operation with num-
bers absent in the situation); made
mistakes in the concise notation;
made calculation mistakes (9 x. + 5
k. = 10 k.; 10 kg — 3 kg = = 8 kg).

In solving simple arithmetic
problems on diminishing a number
by some units the pupils made mis-
takes while formulating the answer
(for example, “Ann had 7 kg of
apples left”).

The pupils’ mistakes in solving
simple problems were often caused
by a wrong choice of arithmetic
operation or incorrect formulation
of a concise notation, as well as
inability to imagine the situation
described in the story.

Thus, 23% of the pupils solved
the simple problem correctly, 46%
of the pupils solved the simple
problem with mistakes, and 31% of
the pupils could not solve the sim-
ple problem.

As we see, the third form pupils
reproduced the situation of simple
problems better than they solved
them.

We revealed a correlation be-
tween the pupils’ ability to reproduce
the situation of the simple problem
and to solve it correctly. There were
pupils who reproduced the situation
of the problem distorting its meaning
but solved it correctly (4%), and
there were also pupils who repro-
duced the problem situation in the
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right way but could not solve it cor-
rectly (8%).

In  reproducing compound
arithmetic problem situations the
pupils made the same mistakes they
had made in reproducing simple
arithmetic problem situations. The
following mistakes were made: they
distorted the words, mostly prefixal
verbs (for example, instead of
“vyshlo” many pupils said
“voshlo™); distorted the word se-
quence (instead of “2 old tables
were taken away and 6 new tables
were brought in” said “2 new tables
were brought in and 6 old tables
were taken away”).

The following mistakes were
frequent in reproducing compound
arithmetic problem situations: in-
correct reproduction of the problem
question; incorrect reproduction or
omission of numerical data; distor-
tion of the meaning of the problem;
replacement of words; distortion of
words («vyshli» — «voshli»; «po-
darily — «poluchily; «s"elin» —
«sorvaliy, «polozhili»).

Thus, 26% of the pupils repro-
duced the compound problem situa-
tion without distorting the meaning,
64% of the pupils reproduced it
with trivial mistakes, and 10% of
the pupils reproduced the com-
pound problem situation distorting
its meaning.

In solving compound arithme-
tic problems the pupils made the
same mistakes they had made in
solving simple arithmetic problems.

They also made mistakes in solving
compound problems which had not
been made while solving simple
problems: they did not understand
the essence of the problem; per-
formed superfluous operations (one-
step or three-step solution); loss or
replacement of the necessary numer-
ical data (did not write numerical
data or gave inadequate data in the
concise notation); made mistakes
while formulating the answer (for
example, instead of “Masha read 13
pages during the third day” they
wrote “Masha read only 13 pages™).

Very often, the pupils’ problem
solution mistakes were caused by
miscomprehension of the meaning of
words (for example, prefixal verbs
(«vyshli» — «voshli» and synonyms
«podarily» — «poluchil») and word
combinations, wrong choice of
arithmetical operation, performance
of superfluous operations and inabil-
ity to imagine the situation described
in the problem story.

Thus, 17% of the pupils solved
the problem correctly, 36% of the
pupils solved the compound prob-
lem with mistakes, and 47% of the
pupils could not solve the com-
pound problem.

As we see, the third form pupils
reproduced the situation of com-
pound problems better than they
solved them.

We revealed a correlation be-
tween the pupils’ ability to reproduce
the situation of the compound prob-
lem and to solve it correctly. There
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were pupils who reproduced the sit-
uation of the problem distorting its
meaning but solved it correctly (8%).
We believe that it is connected with
the low level of speech development
of these pupils. And there were also
pupils who reproduced the problem
situation in the right way but could
not solve it correctly (32%).

Based on the experiment results,
we have singled out four differenti-
ated groups of pupils in accordance
with their performance of text re-
production and problem solution.

Group 1 — pupils who repro-
duced the problem story without
distorting its meaning and solved
the problem correctly (39%).

Group 2 — pupils who repro-
duced the problem story without
distorting its meaning but could not
solve the problem correctly (40%).

Group 3 — pupils who repro-
duced the problem story distorting
its meaning but solved the problem
correctly (12%).

Group 4 — pupils who repro-
duced the problem story distorting
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