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Abstract. The aim of the study was to determine the possibilities of forming a generalized method of
solving plot-logical problems in fourth-graders. It was assumed that the author's program "Logic 1"
provides such possibilities. The program includes 8 types of plot-logical problems of non-educational
content. Each type of problem is offered to children in four structural variants: find the answer, find the
question, find part of the conditions, change the answer by replacing part of the conditions. The control
group consisted of 73 students, the experimental group — 49 students who participated in 32 group clas-
ses (weekly, from September to May). Initial and final diagnostics of the generalized method of solving
problems were carried out. The study showed that classes according to the school program and the
"Logic 1" program contribute to the formation of a generalized method of solving problems to a signifi-
cantly greater extent than classes only according to the school program. In further studies, it is planned
to determine the extent to which the "Logic 1" program contributes to the formation of a generalized
method of solving problems in younger adolescents.
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1. Introduction.

The Federal State Educational Standard of
Primary General Education contains provisions
on the relationship between the meta-subject re-
sults of mastering the basic educational program
(BEP) of primary grades by children and univer-
sal educational activities (UUD). The above re-
sults reflect the formation of UUD of various
types in schoolchildren, in particular, the mastery
of cognitive UUD, which include general educa-
tional activities, logical activities and activities
related to posing and solving problems. The latter
type of cognitive activities includes activities to
build effective ways to solve search problems.

The Standard also specifies the requirements
for the BEP of Primary General Education, ac-
cording to which, in particular, one of its sections
should be a program for the formation of univer-
sal educational activities (including cognitive
ones), built on the basis of typical tasks of prima-
ry education disciplines. In addition, the Standard
prescribes that the curriculum should disclose the
content of extracurricular activities, including
classes related to the intellectual development of
children.

Based on the above requirements of the
Standard, we have developed the program "Log-
ic 1", the purpose of which is to create conditions

for children to achieve cognitive meta-subject
results that are associated with mastering the
general method as an effective way to solve prob-
lems. This program is built on the material of
various plot-logical problems of non-educational
content.

The construction of the program "Logic 1"
corresponds to our strategy of creating additional
conditions for children to master universal learn-
ing activities, due to the fact that in classes in ex-
tracurricular activities they solve various types
and kinds of problems of non-educational con-
tent. The implementation of this strategy adds
another direction to the work on creating the
above-mentioned program for the formation of
universal learning activities based on educational
material, which is being developed by different
groups of teachers and psychologists.

Thus, the methodology of this program and
the content of a number of its sections were pro-
posed by the team led by A.G. Asmolov [1], and
approaches to the diagnostics of universal educa-
tional actions in the acquisition of mathematics
by children in grades 1-4 were developed by a
group  of  psychologists organized by
V.A. Guruzhapov [5-7].

The first result of our strategy was the devel-
opment of the program "Intellektika" (grades 1-4)
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[10-14], which has been successfully [2] imple-
mented for many years in the extracurricular ac-
tivities of primary school students in 200 schools
in different regions of Russia [18]. The program
"Logic 1" is, to a certain extent, a continuation of
the program "Intellektika".

1.1. Methodological foundations.

In assessing the effectiveness of the methods
chosen to solve problems, we proceeded from the
concepts of cognitive activity developed in dia-
lectical logic [18] and implemented in the studies
of S.L. Rubinstein [20], V.V. Davydov [8] and
his followers (see, for example, [4, 17]).

According to the noted ideas, a person, cog-
nizing the surrounding reality, can in some cases
set the goal of studying the connections and rela-
tionships of the objects of cognizance that are
hidden from direct perception. Such an approach
characterizes rational, meaningful cognition. In
other cases, when the goal is to describe the con-
nections and relationships of objects given in di-
rect perception, rational, formal cognition is real-
ized.

Meaningful cognition is a manifestation of the
effectiveness of cognitive activity, because its
result consists in identifying the causes underly-
ing changes in the object of cognizance and es-
tablishing the patterns that govern its existence.
Formal cognition, as associated with the identifi-
cation and ordering of external connections and
relationships, is not effective enough, since it
does not allow one to identify the patterns of ex-
istence of the object of study and trace changes in
its properties in the past, present and future.

Based on the noted provisions on the content
and methods of different types of cognition, an
understanding of the features of different types of
the above-mentioned actions to develop a method
for solving problems was formulated. In one
case, the action associated with such develop-
ment is aimed at identifying essential data rela-
tionships contained in the conditions of the prob-
lem being solved, in the other case this does not
happen: essential data relationships objectively
contained in the conditions of the problems being
solved are not identified.

Thus, a cognitive action associated with iden-
tifying essential relationships is implemented as a
substantive action, the result of which is an effec-
tive, general way of solving problems. A cogni-
tive action not associated with identifying essen-
tial relationships is implemented as a formal ac-

tion, the result of which is a particular way of
solving problems.

1.2. General characteristics of the study.

The experimental work was based on the idea
that it is possible to develop a program of classes
for extracurricular activities that will contribute
to the formation of meaningful cognitive action
in young schoolchildren studying according to
the basic educational program of primary school,
associated with the analysis of the conditions of
problems and the implementation of a general-
ized method for solving them.

Based on this idea, the above-mentioned pro-
gram "Logic 1" was created, which included 32
classes in which children solved plot-logical
problems of non-educational content. Our prelim-
inary experiments showed that tasks on non-
educational material can be used to develop ef-
fective methods for solving logical prob-
lems [16].

The goal of our study was to determine to
what extent classes according to the "Logic 1"
program will contribute to the formation of a
generalized method for solving plot-logical prob-
lems in children.

We assumed that mastering the school curricu-
lum and the "Logic 1" program by children
would contribute to the formation of a general-
ized method of solving plot-logical problems to a
significantly greater extent than mastering the
school curriculum alone.

A total of 122 fourth-graders participated in
our study: 73 students made up the control group,
49 — the experimental group. The study consisted
of three stages. At the first stage, children from
both groups solved plot-logical problems using
the “Combination” method to determine the de-
velopment of a generalized solution method. At
the second stage, 32 lessons were held with chil-
dren from the experimental group using the Log-
ic 1 program (from September to May, one les-
son per week). At the third stage, children from
both groups again solved the same problems as at
the first stage.

2. Materials and methods.

2.1. General content of the “Logic 1” pro-
gram.

The “Logic 17 program includes 4 groups of
lessons with 8 lessons in each group — 32 lessons
in total. In all classes, it was proposed to solve
plot-logical problems associated with the imple-
mentation of deductive reasoning, since it was
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necessary to make a conclusion based on general
(major premise) and specific (minor premise) in-
formation.

In each group of classes, children solved eight
types of plot-logical problems. In odd classes, it
was proposed to solve problems with attributive
judgments: in the first group in classes 1, 3, 5, 7,
in the second group — in classes 9, 11, 13, 15, in
the third group — in classes 17, 19, 21, 23, in the
fourth group — in classes 25, 27, 29, 31. In the
remaining classes, children solved problems with
relative judgments.

In all classes of the first group, children solved
standard problems, where it was necessary to find
an answer to the proposed conditions and ques-
tion. Moreover, in each class it was required to
complete tasks of two types: A and B. When
completing task A, the student had to find the
answer. When completing task B, the student had
to check the proposed solution. The purpose of
such a task for developing a generalized method
of solving problems is that by finding out wheth-
er someone’s answer was correct or incorrect, the
student has the opportunity to understand the so-
lution to the problem “from the outside”. This
creates favorable conditions for a more complete
and accurate understanding of the relationships of
judgments in the problem when searching for a
solution.

In each lesson of the second to fourth groups,
after solving several standard problems, non-
standard problems were given. Thus, in the les-
sons of the second group, it was necessary to find
a question for the proposed conditions, in the les-
sons of the third group — to find part of the prob-
lem condition based on this question and another
part of the condition, in the lessons of the fourth
group - to find (taking into account this part of
the condition and the question) such a variant of
another part of the condition that the answer to
the problem would change.

2.2. Examples of tasks from the program
"Logic 1".

Group 1.

Lesson 1. Tasks with attributive judgments.

Task A: "Find the answer." For example:
"Alik, Borya, and Vova studied music. Someone
played the trumpet, someone played the accordi-
on, someone played the violin. Alik played the
accordion, Borya played the trumpet or the ac-
cordion. Who played the violin?"

a) Borya, b) Nina, c) Alik, d) unknown.

Task B: "Check the answer." For example:
"One student was solving the problem: "Dima,
Lenya, and Borya kept animals at home. Some-
one had a dog, someone had a cat, someone had a
turtle. Dima had a cat. Lenya had a cat or a dog.
What animal did Borya have?" The student an-
swered: "A turtle.”

a) the answer is correct, b) the answer is incor-
rect

Group 2.

Lesson 9. Problems with attributive judg-
ments.

Task 1. "Find the question”. For example: "Al-
la, Galya and Vera jumped high. Someone
jumped 1.5 meters, someone — 1.4 meters, some-
one — 1.3 meters. Alla jumped 1.5 meters, Galya
jumped 1.3 meters or 1.5 meters." What question
can be answered based on the conditions of this
problem?”

a) Where did the girls jump high? b) Who
jumped 1.6 meters? ¢) Who jumped 1.5 meters?
d) How high did Vera jump?

Group 3.

Lesson 17. Problems with attributive judg-
ments.

Task 1. "Find part of the condition". For ex-
ample: “Oleg, Gena and Vitya went on a trip:
someone by plane, someone by train, someone by
ship. Oleg traveled by ship. [.....ccccooviiins ]. Who
traveled by train?” What do you need to know to
answer the question?”

a) [Gena traveled on a horse], b) [Vitya trav-
eled on foot], c) [Gena traveled by plane or by
ship], d) [lgor traveled by plane].

Group 4.

Lesson 25. Problems with attributive judg-
ments.

Task 1. “Change the answer”. For example:
“Dasha, Zhenya and Katya drew birds. Someone
drew an eagle, someone — a parrot, someone — a
sparrow. (1) Zhenya drew an eagle. (2) Dasha
drew a sparrow or an eagle. Who drew a parrot?”
(answer: Katya drew a parrot). What sentence
should replace sentence (2) so that the correct
answer is "Dasha was drawing a parrot?",

a) Katya was drawing an eagle, b) Katya was
drawing a parrot, c) Katya was drawing a spar-
row or an eagle, d) Zhenya was drawing a spar-
row.

2.3. Developmental activities.

The lessons according to the "Logic 1" pro-
gram consist of three parts.
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During the first part (about 15 minutes), the
teacher and the students analyze ways to solve a
problem of the type specified in the program for
this lesson. The children must understand the
problem, identify the purpose of the search in
problems of this type and find a way to achieve
this goal. The children are provided with tools for
analyzing the conditions of problems and meth-
ods of reasoning based on the correlation of
judgments.

In the second part (about 30 minutes), the
children independently solve 10 to 15 problems,
applying the knowledge gained in the first part.

In the third part (about 15 minutes), the teach-
er and the students check the solved problems
and examine incorrect solutions in detail to show
the children once again how to analyze the condi-
tions of problems and how to reason in order to
make the right conclusion.

It is important to note that the variety of prob-
lems for independent solution is ensured by a
number of conditions. Firstly, problems with af-
firmative and negative judgments are offered,
secondly, problems of varying complexity (with
one, two and three judgments in the conditions),
thirdly, problems where the correct answer is "it
is not known who", fourthly, problems with extra
judgments.

2.4. Diagnostics.

Before and after 32 lessons on the "Logic 1"
program, a group diagnostic lesson was held with
children from both groups using the "Combina-
tion" method. Its development was based on the
above-mentioned ideas about two ways of solv-
ing search problems: theoretical, general, and
empirical, particular. In accordance with these
ideas, an experimental situation was developed
[9], where it was proposed to solve a series of
problems built on the basis of a single principle.
In our studies, this experimental situation was
modified and implemented on different specific
material [15-17].

The "Combination™ method includes 12 prob-
lems. Problems 1-4 were intended to introduce
children to the material of plot-logical problems,
the solution of which requires correlating the
proposed judgments and drawing the necessary
conclusion.

Problems from 5 to 12 are the main ones.
They are built on a single principle: three objects
with pairwise coinciding properties correspond to
three other objects. For example, three boxes —

No. 1 (large and red), No.2 (large and white),
No. 3 (small and white) correspond to three
stickers (triangle, square and circle) as follows:
the triangle and circle are glued to the large box,
the circle and square - to the white one. Conclu-
sion: the circle is glued to box No. 2, the triangle
is glued to box No.1, the square is glued to box
No. 3.

The group lesson on the material of the
“Combination” method was conducted as fol-
lows.

At the beginning of the lesson, the children are
given sheets of blank paper on which they write
their last names. Then the organizer of the lesson
hands out forms with the conditions of the prob-
lems and gives explanations, drawing the chil-
dren's attention to the total number of problems
on the form and the need to solve them in a row,
in order, starting with the first. Then he empha-
sizes that in order to solve the problem correctly,
you need to read it several times - silently ("to
yourself"), so as not to disturb your neighbors,
then think (also silently) and, when the answer is
clear, write it on the sheet of paper on which the
last name is written. In conclusion, he points out
that the problems must be solved only "in your
head", you cannot write anything or make any
notes.

Form

1. Masha and Tanya each had a dog: one was
called Zhuchka, the other - Polkan. What kind of
dog did Tanya have if Masha had Zhuchka?

2. Borya and Vova were picking mushrooms:
some were picking russula, some were picking
porcini. What mushrooms did Borya pick if Vova
wasn't picking russula?

3. Katya, Lena and Marina were drawing ani-
mals: some were drawing a hare, some were
drawing a bear, some were drawing a fox. Lena
was drawing a bear, Katya wasn't drawing a bear
or a hare. Who was drawing the fox?

4. Vova, Seva and Kolya were watching films:
some were about sports, some were about space,
some were about the sea. Seva didn't watch a film
about the sea and sports. Kolya didn't watch a
film about sports. Who was watching a film
about space?

5. Liza, Galya and Nina lived in different
houses. House No. 1 was tall and stone, No. 2
was tall and wooden, No. 3 was low and stone.
Who has what kind of house, if Galya and Nina
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have a tall one, and Nina and Lisa have a stone
one?

6. Kolya, Vasya and Misha competed to see
who was stronger. The one who lifted a heavy
weight many times was first, the one who lifted a
light weight many times was second, and the one
who lifted a heavy weight few times was third.
What place did each take, if Vasya and Kolya
lifted the weight many times, and Vasya and
Misha had a heavy weight?

7. The Wolf, the Fox and the Bear lived in
three houses. The first was white with a large
window, the second was green with a large win-
dow, and the third was green with a small win-
dow. The Wolf and the Fox had a house with a
large window, and the Wolf and the Bear had a
green house. Who had what kind of house?

8. Katya, Marina and Nina had boots. Some
are tall red, others are short blue, and others are
short red. Katya and Nina's are short, and Nina
and Marina's are red. What kind of boots do you
have?

9. Misha, Seryozha, and Vova each had one
notebook. One notebook was thin and lined, the
other was thick and lined, and the third was thick
and squared. Misha and Vova had a thick note-
book, and Vova and Seryozha had a lined note-
book. What kind of notebook did you have?

10. The weather was different on four days in
August: August 2, 5, and 10. One day it was cold
and rainy, the next day it was warm and rainy,
and the third day it was warm and dry. It was
warm on August 2 and 10, and rainy on August 5
and 10. What was the weather like on each of the
three days?

11. Katya, Lisa, and Nina read different
books. One book had poems about nature, anoth-
er had stories about sports, and the third had sto-
ries about nature. Nina and Katya read about na-
ture, Nina and Lisa read stories. Who read what?

12. Misha, Kostya, and VVova each had a ball.
One ball was big leather, the other was small
leather, and the third was small rubber. Misha
and Kostya had a small ball, Misha and Vova had
a leather ball. What kind of ball did each boy
have?

* k *

When processing the results of solving the
problems of the "Combination" method in the
control and experimental groups, four subgroups
of subjects were identified. The children who
solved all the problems correctly formed sub-
group A. The subjects of this subgroup solved
problems 5-12 in a generalized way, which was
based on a single principle for their construction.

The children who correctly solved prob-
lems 1 - 4 and some of the problems 5-12 formed
subgroup B; those who solved some of the prob-
lems 1-4 and some of the problems 5-12 correctly
— subgroup C; those who solved some of the
problems 1-4 correctly and all of the prob-
lems 5 - 12 incorrectly — subgroup D.

Thus, the children of the last three subgroups
were unable to find a single principle for solving
problems 5 through 12 and solved them in a par-
ticular way: some of the problems were success-
ful, and some (or even all) were unsuccessful.

3. Results

Table. The number of students in subgroups A, B, C and D of the control (C) and experimental (E)
groups (proportional to the total number of students in the control and experimental groups), in Septem-

ber and May.
. September May
Subgroups Subjects K group, n(%) 3 group, n(%) K group, n(%) 3 group, n(%)
Subgroup A 23 (31.5) 15 (30.6) 29 (39,7)** 30 (61.2)**
Subgroup B 34 (46.6) 22 (44.9) 39 (53.5) 19 (38.8)
Subgroup C 9(12.3) 7(14.3) 3(4.0) 0(0.0)
Subgroup D 7(9.6) 5 (10.2) 2 (2.7 0 (0.0)
**p < 0.01

The data presented in the table show that in
the first two subgroups of the control group in
May, compared to September, there were more
children: in subgroup A — by 8.2%, in subgroup
B — by 6.9%, and in the remaining two subgroups

— fewer: in subgroup C — by 8.2%, in subgroup D
— by 6.9%.

The above data indicate that, on the one hand,
the number of children solving problems in a
generalized way (subgroup A) and the number of
children solving all problems 1 through 4 and
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some problems 5 through 12 correctly (subgroup
B) increased, and, on the other hand, the number
of children solving some problems 1 through 4
and some problems 5 through 12 correctly (sub-
group C) and the number of children solving
some problems 1 through 4 correctly and all
problems 5 through 12 incorrectly (subgroup D)
decreased.

In general, based on the above results, we can
say that children's classes only according to
school programs did not have a significant im-
pact on the success of repeated problem solving
using the "Combination” method in May.

With regard to changes in the number of sub-
groups of the experimental group from Septem-
ber to May, the data in the table indicate the fol-
lowing.

First, as in the control group, the number of
subgroup A increased in the experimental group
— by 21.5%. This means that if in September a
smaller proportion of children in the experi-
mental group (30.6%) solved the problems of the
"Combination” method in a generalized way,
then in May the majority of children (61.2%)
solved these problems in a generalized way. The
number of children in subgroup A has thus dou-
bled. This fact allows us to assert that classes ac-
cording to the school program and the "Logic 1"
program had a significant impact on the for-
mation of a generalized way of solving plot-
logical problems in children, in particular, prob-
lems of the "Combination" method.

Comparing the growth of the number of sub-
group A in the control group and in the experi-
mental group, it is necessary to pay attention to
the following. In the control group, the number of
children solving the problems of the "Combina-
tion" method in a generalized way increased by
8.2% and became 39.7%, and in the experimental
group, the number of such children increased by
21.5% and became 61.2% (the difference be-
tween the indicators of 39.7% and 61.2% is sta-
tistically significant, at p < 0.01).

It is important to note the multidirectional
changes (in May compared to September) that
occurred in the number of children who correctly
solved all problems 1-4 and some problems from
5 to 12 (subgroup B) in the control and experi-
mental groups. Thus, in the control group, the
number of such children increased — from 46.6%
to 53.5%, and in the experimental group - de-
creased: from 44.9% to 38.8%.

In the first case, the increase in the number of
children who correctly solved all problems from
1 to 4 is associated with classes according to the
school curriculum.

In the second case, the decrease in the number
of such children is due to the fact that, as the
analysis of the protocols showed, 15 people from
subgroup B moved to subgroup A (i.e. began to
solve problems in a generalized way), and 7 peo-
ple from subgroup C and 5 people from subgroup
D came to subgroup B. As a result of such
movements, subgroup B became 19 people, and
there were no children left in subgroups C and D.

Analysis of the protocols of problem solving
by children in the experimental group will allow
us to note the following fact: 5 children who in
September correctly solved part of the problems
from 1 to 4 and incorrectly all problems from 5 to
12, in May correctly solved all problems from 1
to 4 and part of the problems from 5 to 12. This
means that they did not move to the neighboring
subgroup (from subgroup D to subgroup C), but
"jumped” over a subgroup - from subgroup D
they got straight to subgroup B. Analysis of the
protocols of problem solving by children in the
control group did not reveal such facts.

Thus, in May, only children who had correctly
solved all problems from 1 to 4 remained in the
experimental group. At the same time, most chil-
dren solved all problems from 5 to 12 correctly,
and a minority did not solve all problems. It can
be argued that the noted changes demonstrate the
influence of classes not only according to the
school program, but also according to the "Logic
1" program.

In general, the results presented in the table
indicate the features of the formation of a gener-
alized method for solving plot-logical problems
in fourth-graders during one year of study in pri-
mary school. The data describing changes in
solving problems of the "Combination” method
at the end of the school year (relative to its be-
ginning) show that classes according to school
programs make a significantly smaller contribu-
tion to improving reasoning than classes accord-
ing to school programs in unity with classes ac-
cording to the "Logic 1" program.

4. Discussion

The conducted study confirms the initial hy-
pothesis, according to which the solution of eight
types of plot-logical problems in four structural
variants during classes according to the “Log-
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ic 17 program really acts as a condition for the
formation of a generalized method for solving
plot-logical problems in fourth-graders.

4.1. Experimental conditions

The obtained results are related to the charac-
teristics of the problems contained in the “Log-
ic 1” program.

First, children are asked to solve eight types of
problems: four types with attributive judgments
and four types with relative judgments. Second,
each of the eight types of problems is given in
four structural variants: find the answer, find the
question, find part of the condition, change the
answer by changing part of the condition. Third,
children are asked to check the finished solution
to the problems. Fourth, children solve problems
with affirmative and negative judgments. Fifth,
children solve problems of varying complexity
(with one, two and three judgments in the condi-
tions). Sixth, children are asked to solve prob-
lems where the correct answer is "it is not known
who". Seventh, children are given problems with
extra judgments.

The characteristics of the classes are of great
importance for the results of the study. First, 32
classes were held (one per week) throughout the
school year from September to May. Secondly,
each lesson included three parts: preliminary dis-
cussion (approximately 15 minutes); independent
problem solving (approximately 30 minutes); fi-
nal discussion (approximately 15 minutes).

The purpose of the preliminary discussion is
to introduce children to the structural version of
the problem that corresponds to the content of the
lesson. At the same time, there is a collective dis-
cussion of how to reason in order to successfully
solve this structural version of problems of this
type. Such a discussion serves as a condition for
the formation of a generalized method of solving
problems, since the features of constructing prob-
lems and the results of correlating different
judgments are analyzed.

The purpose of the final discussion is to show
children how to control their actions when solv-
ing problems and which results of the solution
can be assessed as correct or incorrect.

In general, conducting preliminary and final
discussions is aimed at ensuring that children
gradually master the methods of solving plot-
logical problems and can apply this in independ-
ent work in each lesson.

4.2. Scientific significance of the study

The study allowed us to obtain new knowledge
about the conditions for the formation of a general-
ized method for solving plot-logical problems in
fourth-graders. This knowledge expands and clari-
fies the ideas of developmental psychology about
the possibilities of intellectual development of chil-
dren at this age.

The results of the study serve as an additional
argument in favor of the position of
L.S. Vygotsky [3] in his polemic with
J. Piaget [19]. Considering the problem of the
relationship between learning and development,
L.S. Vygotsky argued: "... Only that learning in
childhood is good which runs ahead of develop-
ment and leads development behind itself..." [3,
p. 449]. Our study showed that learning with the
help of a teacher (i.e. within the zone of proximal
development) contributes to a significantly more
intensive (compared to the control group) for-
mation of a generalized method of solving prob-
lems.

One of the important problems of educational
psychology is the intellectual enrichment of the
educational environment of primary school: so
that children solve more mental problems. The
study showed a possible direction for intellectual
enrichment of the learning environment, which is
associated with the inclusion of a course of non-
academic content (in particular, classes on the
"Logic 1" program) in the teaching in elementary
grades.

4.3. Limitations of the study

The obtained results should be considered tak-
ing into account the following limitations.

The main limitation is associated with the
composition of the students in the control and
experimental groups. The results of solving the
problems of the "Combination” method in Sep-
tember showed that in the control group, 31.5%
of children were able to solve all 12 problems
correctly, and in the experimental group — 30.6%.
It can be assumed that with a different composi-
tion of students, when all the problems could be
solved by 20% or 10% of children in each group,
the results of the classes would be different —
most likely worse.

It should also be noted that the study did not
take into account possible assistance from par-
ents: its content and form, its quantity and fre-
quency. Although, according to teachers, parents
were actively interested in the successes of their
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children and may have provided assistance in
some way.

4.4. Impact of developmental activities.

Observations during lessons allowed us to
note a number of changes in children's behavior
over the course of 32 lessons.

First, children began to participate more ac-
tively in preliminary discussions and come up
with more solutions to problems. They stopped
being afraid of mistakes when they offered their
own solutions to problems, since in these cases
the teacher did not evaluate the children and their
suggestions. Together with the students, he ana-
lyzed the effectiveness of each solution option.

Second, the children's attitude to the lessons
changed, especially among those who were able
to solve only the easiest problems in September.
In the first four to six lessons, they showed in-
creased anxiety: they were afraid that they would
not succeed. Gradually, they calmed down and
began to participate in the discussion of prob-
lems, offering certain solutions.

When independently solving problems, the ac-
tivity of these children was supported, especially
in the first five to eight lessons. The teacher re-
minded them of the features of the type of prob-
lem being solved and pointed out those elements
of the conditions that needed to be taken into ac-
count.

For some time, such children could not inde-
pendently solve problems with incomplete condi-
tions, with missing questions, or complete tasks
that required checking ready-made solutions. The
teacher helped them understand the fallacy of in-
correct choice options.

Thirdly, the activity of children who success-
fully solved all the problems in September was
also supported. They usually quickly coped with
independently solving problems, and the teacher
offered them creative tasks for composing prob-
lems similar to those solved. As our research has
shown [16], such tasks contribute to the for-
mation of a generalized method of solving prob-
lems.

Conversations with teachers made it possible
to identify the influence of developmental classes
on the intellectual behavior of students. Firstly,
children began to reason more consistently and
more accurately analyze the conditions of prob-
lems in mathematics lessons. Secondly, they be-
gan to come up with more examples of applying
grammar rules in their native language lessons.

Thirdly, children showed increased activity in
discussing educational material in lessons of var-
ious subjects and a decrease in negative emotions
when studying complex phenomena in natural
science lessons.

Fourthly, students who solved all the problems
in September, after two or three months of clas-
ses often asked for additional material to solve
problems at home.

At the same time, teachers noted changes in
their work. In particular, in mathematics lessons
they began to offer children more problems of an
unusual structure: with an incomplete condition
or a missing question. In addition, in various dis-
ciplines they began to practice tasks to check the
finished solution of problems.

4.5. Objectives of further research

The results of the conducted research made it
possible to formulate a number of problems for
further study.

Firstly, it is planned to conduct a similar study
with 11-year-old children in order to more fully
and accurately characterize the influence of the
"Logic 1" program on the formation of a general-
ized method of solving problems in fifth-graders.

Secondly, it is necessary to find the optimal
composition of plot-logical problems included in
the program "Logic 1" for students of different
grades - from the third to the sixth. In particular,
the effectiveness of a different (than in this study)
number and content of types of plot-logical prob-
lems is of research and practical interest.

Thirdly, it is necessary to evaluate the effec-
tiveness of such tasks for the formation of a gen-
eralized method for solving problems that are as-
sociated with independent compilation of prob-
lems by children, as well as tasks where it is nec-
essary to check ready-made solutions to problems
with an incomplete structure, when it is necessary
to find a question or part of the condition.

Fourthly, it is necessary to find more effective
options: a) the ratio of time of the three parts of
the lesson (mentioned above); b) the duration of a
separate lesson (it is possible to combine two les-
sons of 40-45 minutes into one lesson with a
short (15-20 minutes) break); c) the regularity of
the lessons: not 4 lessons per month, as in this
study, but 6 or 8 lessons.

5. Conclusions

The study examined the features of the for-
mation of a generalized method for solving plot-
logical problems in fourth-graders in different
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conditions. It was found that as a result of classes formation of a generalized method occurs signifi-

according to the school program and, simultane- cantly more intensively than as a result of classes
ously, according to the "Logic 1" program, the only according to the school program.
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YCJOBHUSA PAZBUTHS OBOBIIEHHOI'O PEINEHUA 3AJIAY B HAYAJIBHOM IIKOJIE

A.3. 3ak, 0-p ncuxon. nayk, npogeccop, 6ed. Hayu. comp.
®denepaiabHbIii HAYYHBIH HEHTP MCUXOJOTHYECKHX H MEKIUCIHIUINHAPHBIX UCCIIeI0BAHMIT
(Poccusi, r. MockBa)

Annomauyusn. Llenvro ucciedosanus Ovlio onpeoeseHue 803MONCHOCMEN GHOPMUPOBAHUs 0000 eH-
HO20 CnOcoda pewienus CIJHCeMHO-T02UYecKUX 3a0ay y yyawuxcsa vemeepmozo kiacca. Ilpeononaea-
JI0cb, Ymo asmopckas npoepamma «Jlozuxka 1» npedocmasnsiem makue 8osmodxcnocmu. IIpoepamma
gKoyaem 8 U008 CIOHCEMHO-I02UYeCKUX 3a0ay HeyueOHo2o codepocanus. Kasxcovi uo 3adau npeo-
nlazaemcs Oemsam 6 Hemvipex CMpyKmypHblX 6APUAHMAX: HAUMU OMeem, HAllmu 60NPOC, HAUMU Yacmy
VCN08USL, USMEHUMb OMBem, 3aMeHUs yacmov yciosus. Kouwmpoavhyro epynny cocmasunu 73 yueHuxa,
IKCNepUMeHMAanbHyo epynny — 49 yuenuxos, komopule npunaiu yuacmue 6 32 2pynnoevix 3aHAMUAX
(earcenedenvro, ¢ cenmabps no mat). Ilposoounacsy nepsuynas u umo2o6as OUACHOCMUKA 000OUeHHO-
20 cnocoba pewenus 3aday. Mccrneooganue nokasano, 4mo 3aHAMuUs N0 WKOAbHOU NPOSPaAMMe U Npo-
epamme «Jloeuka 1» cnocobcmeyiom gopmuposanuto 0606ueHHo020 cnocoba peutenus 3a0ay 8 3Ha4u-
menvHO OoNbulell Cmenety, Yem 3aHAmuUs MoIbKo No WKOIbHOU npozpamme. B danvueliwux ucciedosa-
HUAX NIAHUPYEMCsi Onpeoenumn, 8 KaKol cmenenu npozpamma «Jlocuxa 1» cnocobcmeyem gopmupo-
8anU0 0600WEeHH020 CNOCoOa peulenuss 3a0a4 Y MAaOUux noOpOCmMKO8.

Knrouegwie cnosa: 0600wennviii memoo pewenus 3a0a4, hopmuposanue, yuawuecsa 4 knacca, npo-
epamma «Jlozuxa 1», croocemno-nocuueckue 3a0a4u.
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