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Abstract. Modern school education should provide the best conditions for
realising students’ potential and reveal all the natural inclinations inherent
in them. The use of technology for solving inventive problems in creative
Computer Science lessons organises thinking and promotes students’ critical
thinking development. Therefore, the child develops logical thinking,
increases motivation to learn, and independence. This study aims to develop
methodological aspects of using inventive problem-solving technology to
develop students’ logical thinking in creative Computer Science lessons.
The following approaches were used in the study: theoretical analysis
and generalisation of scientific data on the subject matter; observation,
questionnaires, testing, pedagogical experiment and methods of statistical
processing of findings. In the process of research, the features of the
formation of logical thinking of students in Computer Science lessons in
primary school were analysed, the expediency of using techniques of
technology for solving inventive problems as a means of developing logical
thinking of primary school students in creative Computer Science lessons
was substantiated. A system of tasks for the development of logical thinking
in 8"-grade students was developed and implemented in the educational
process, which allowed experimentally testing the pedagogical effectiveness
of the level of formation of logical thinking and its development in 8"-grade
students. The study of the level of formedness of logical thinking in 8"-grade
students in such components as the level of development of the ability to
analyse the conditions of the problem (the “logical problems” method) and
the level of development of logical thinking (the “logical and quantitative
relations” method) is carried out. The results of the pedagogical experiment
confirmed the hypothesis that the development of logical thinking of
8"-grade students during creative Computer Science lessons is influenced
by the technology of solving inventive problems

Keywords: creative pedagogy, creative task, primary school, “Bebras”
competition

INTRODUCTION

The changes taking place in Ukraine and the rapid dynamic
development of humanity determine the need for an indi-
vidual to develop the ability to solve complex intellectual
problems. According to R. Milyan, “today, developed log-
ical thinking is considered not only as the most important
condition for a student's academic performance, but also
as the basis for the development of his motivated activity,
the ability to solve problems that arise in real life, and the
ability to evaluate their activities” [1, p. 124]. In particular,
the author assigns particular importance to the influence
of logical thinking on the value formation of the individual,

which, for its part, implies stability, imitation of certain be-
haviour and regulation of personality motivation [1, p. 124].
One way or another, the development of logical thinking
in students is becoming an increasingly urgent problem
for modern society. Computer Science, as a fundamental
science, understand the role of Information processes in
nature, society, and technology, is a powerful tool for devel-
oping logical thinking through the use of ICT. For example,
the Computer Science curriculum for general education
institutions, in particular grades 5-9, “is based on a devel-
opmental and competence approach that provides for the
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formation of key competencies, in particular one of the
main competencies in natural sciences and technology —
the ability to apply logical, algorithmic, structural and sys-
tem thinking to solve problem situations in life” [2]. Ulti-
mately, due to the developing component, the Computer
Science curriculum contributes to the development of all
types of thinking, the improvement of creative inclinations,
the development of ethical and aesthetic values, and the
ability to establish causal relationships between environ-
mental processes and phenomena [2, p. 5].

Notably, many scientists have dealt with the prob-
lems of developing the logical thinking of students, in
particular high school students. Thus, T.A. Vakalyuk [3],
I.V. Lovyanova [4], O.O. Girya [5], A.M. Silveistr,
M.O. Moklyuk [6] in their studies covered the method-
ological features of the development of logical thinking of
high school students and primary school students in the
process of teaching subjects of the natural and mathemat-
ical cycle. For their part, the study of the peculiarities of
logical thinking of primary school students was carried out
by such authors as I.I. Ostapyovska [7], O.S. Moyko [8],
Yu.O. Muzyka [9], O.M. Yashchuk [10] et al., who considered
the problems of the relationship between logical thinking
and mental development of students, focusing on the is-
sue of teaching younger students to solve logical problems.
However, the problem of developing logical thinking of
primary school students in Computer Science lessons was
rather neglected by both Ukrainian and foreign researchers.
Many foreign authors studied the impact on the develop-
ment of logical thinking by solving problems of the Inter-
national Computer Science Competition “Bebras” [11; 12].
For Example, G. Delal and D. Oner investigated the ac-
quisition of logical thinking skills of students of the 6"
grade of Istanbul schools in Computer Science classes who
solved problems from the Bebras competition without us-
ing a computer [11]. The authors claim that this method
of developing logical thinking provides an opportunity for
students with a negative attitude to computer education to
make the process of developing logical thinking more en-
joyable. Considering a computerised approach to the de-
velopment of logical thinking of primary school students,
A. Yushkeviciene empathises that STEAM education can be
considered as an educational technology that improves the
skills of logical and creative thinking [13]. However, in this
case, it is important to support Computer Science teachers
by providing appropriate content, forms, methods, tools for
teaching and assessing students' logical thinking to achieve
a positive result. Russian researchers (G.S. Altshuller [14],
A.A. Gin [15], M.M. Zinovkina, V. V. Utemov [16] et al.)
argue that the development of logical thinking of school-
children is promoted by the Theory of Inventive Problem
Solving (TIPS), developed by G.S. Altshuller, which is “one
of the innovative educational technologies that can increase
the effectiveness of education in general and develop logi-
cal thinking of students” [14]. Ultimately, this educational
technology forces applicants to develop systems thinking,
create an innovative product and find new methods of solving

problems [14]. Thus, using the techniques and methods of
TIPS technology, it is possible to form a single scientific and
systematic picture of the world among students, at the same
time, significantly increasing the effectiveness of learning.

The purpose of the study is the development of meth-
odological aspects of using the techniques and methods of
TIPS technology as a means of developing logical thinking
of primary school students in creative Computer Science
lessons.

MATERIALS AND METHODS

Theoretical methods, namely theoretical analysis and gen-
eralisation of scientific data, allow identifying the features
of the development of logical thinking of primary school
students in Computer Science lessons and substantiate the
expediency of using TIPS technology as a means of develop-
ing logical thinking of schoolchildren in Computer Science
lessons.

To test the hypothesis of whether TIPS-learning
technology affects the development of logical thinking of
8h-grade students during Computer Science classes, an
experimental study was conducted in which 54 8"-grade
students studying in institutions of general secondary ed-
ucation in Kremenchuk, Poltavska Oblast. Experimental
work was a component of teaching Computer Science to
8th-grade students, during which the introduction of TIPS
technology was carried out in the first subgroups of classes
(experimental group - 28 students), and conventional ped-
agogical technologies were used in the second subgroups
(control group - 26 students). The experiment consisted of
three stages: ascertaining, formative, and summative, con-
tinued during the first semester of children’s education in
schools. At the first stage, the experimental hypothesis was
tested: whether there are statistically significant differences
in the levels of development of the ability to analyse the
conditions of the problem and the development of logical
thinking between the experimental and control groups at
the beginning of the experiment. Students of both groups
were involved in the ascertaining experiment. Further, the
experimental hypothesis of the formative stage was tested:
whether TIPS - the technology of teaching Computer Sci-
ence — affects the development of logical thinking of stu-
dents of the primary school. Only an experimental group
of 28 students was involved in the formative experiment.
At the summative stage, two experimental hypotheses were
tested: whether there are statistically significant differences
in the levels of development of the ability to analyse the
conditions of the problem and the development of logical
thinking between the experimental and control groups at
the end of the experiment, and whether statistically sig-
nificant differences between the control and experimental
groups will be identified in the results of the International
Computer Science Competition “Bebras” for grades 8-9
for 2019 [17]. All students were involved in the summative
experiment.

All statistical hypotheses were tested at all stages of
the experiment using the Pearson criterion. The advantage
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of the criterion is that it allows comparing features that are
presented on any scale, starting from the nominal scale. All
calculations based on the Pearson statistical criterion were
performed using SPSS 21 statistical data analysis package.
The study of the level of formedness of logical thinking,
conducted on such components as the ability to analyse the
conditions of the problem and the level of development of
logical thinking, was conducted twice: in September 2019
and in December 2019 using two methods:

- methods “Logical tasks”, the purpose of which is to
identify students’ level of formedness of theoretical analysis
and internal action plan, namely: the level of development
of the ability to understand the educational task, the level of
development of the ability to plan their actions and the level
of development of the ability to analyse the conditions of
the task in students. In this study, it was the third indicator
that was of interest. According to this method, students had
to solve 22 logical problems. To determine the level of de-
velopment of the ability to analyse problem conditions, the
number of solved problems from 5 to 16 was checked [18].

- methods of “Logical and quantitative relations’, the
purpose of which is to assess the level of formedness of log-
ical thinking of students by solving 20 problems to clarify
logical and quantitative relations in 10 minutes. This tech-
nique allows quickly assessing the level of development of
logical thinking of students, taking into account two aspects
of the internal plan of mental actions: logic of thinking and
counting in head with memorising intermediate results.
Depending on the number of correctly solved problems, it
can be stated what level of development of logical thinking
in a child is: from very low to very high [19].

RESULTS AND DISCUSSION

It is worth starting with the fact that it is possible to develop
logical thinking of students by means of each of the sections
of Computer Science, however, to do this, the teacher must
teach students to analyse the task, learn to independently
find and correct mistakes. The teacher should systemati-
cally use tasks in each lesson that would contribute to the
development of students’ cognitive interest and indepen-
dence. Ultimately, the goal of studying Computer Science
in a modern school is to create a system of creative tasks
focused on both the formation of computer literacy and
establishment of logical thinking of the individual. Thus,
A A. Gin understands a creative task as “one where either
everything as a whole is new (not familiar to the subject),
or, to a lesser extent, contains significant novelty, which
causes significant mental effort, a special search, finding a
new way to solve it” [20]. Such tasks require students to be
observant, creative, and original. The effective development
of logical thinking of students, as a prerequisite for the de-
velopment of algorithmic thinking in them, is promoted
by interesting tasks “for reasoning’, puzzles, non-standard
practical tasks, problem-creative tasks, group projects, dis-
cussions [21]. However, it is the use of TIPS in Computer
Science lessons that forms students’ flexible and non-trivial
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thinking, devoid of stereotypes, and helps to increase stu-
dents’ cognitive activity and motivation to learn. The pur-
pose of TIPS pedagogy is to prepare students for solving
non-standard problems. It involves the use of a large number
of specialised exercises, but, first of all, forms the habit of
solving innovative problems, the ability to distinguish a
problem solved in standard ways from a creative problem [20].

When teaching Computer Science using TIPS tech-
nology, students retain a positive motivation for success
and a desire to move on to the next stage of work. The
main elements of logical thinking that are developed by the
methods and techniques of TIPS technology in Computer
Science lessons are: situation analysis (establishing cause-
and-effect relationships, identifying hidden dependencies
and relationships, the ability to substantiate and reason, the
ability to predict consequences); solving problem situations
(system analysis, system of logical exercises, brainstorming,
synectics); the ability to integrate and synthesise informa-
tion (the ability to draw conclusions, the ability to organise
information) [22]. Finally, an empirical study was conducted
to confirm the impact of TIPS technology on the develop-
ment of students’ logical thinking during Computer Science
classes. The study considers the results of a pedagogical
experiment to develop logical thinking in 8"-grade stu-
dents in creative Computer Science lessons using TIPS
technology. First of all, to ensure that the level of retained
knowledge is statistically the same in the control and ex-
perimental groups, the first lesson was tested to identify the
retained knowledge of Computer Science students for the
7"-grade. Figure 1 shows a histogram of the distribution of
students’ retained knowledge levels for the 7*-grade. Based
on the Pearson criterion, it turned out that there were no
statistically significant differences in the levels of residual
knowledge of students in the groups (significance level
R> 0.05), that is, students who fell into different subgroups
had approximately the same level of knowledge in Computer
Science for the 7*-grade.
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Figure 1. Histogram of the distribution of levels of retained
knowledge in Computer Science of the

7%-grade students
Source: compiled by the authors
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The second stage of the study involved the devel-
opment of logical thinking using TIPS technology during
creative computer science lessons in the 8"-grade in an
experimental group. Structure of the creative lesson by
M. Zinovkina [16] contains 8 blocks: motivation, edu-
cational content, psychological relief, puzzle, intellectual

warm-up, educational content, computer game, summary.
Each stage of the lesson involves the use of TIPS techniques -
methods that stimulate students’ logical thinking. Table 1
shows the general structure of a creative Computer Science
lesson.

Table 1. General structure of a creative Computer Science lesson

Block number and characteristics Time (min.)

Block 1. Motivation. Video watching 7
Block 2. Theoretical block 1. Presentation 5
Block 3. Psychological relief 3

Block 4. Puzzle. Collective work 5

Block 5. Theoretical block 2. Mind map 10
Block 6. Intellectual warm-up. Work in groups 7

Block 7. Computer game

Block 8. Summary. Homework assignment

Source: compiled by the authors based on studies by M.M. Zinovkina [16]

For example, consider each block of a creative Com-
puter Science lesson for the 8th grade on the topic “Coding”
The developmental component of such a lesson is to im-
prove logical thinking based on observations, comparisons,
awareness of the obtained material using elements of TIPS
technology; continue to develop skills in working with
information technologies [23].

Block 1. Motivation. As a warm-up at the beginning
of the lesson, the technique of solving non-standard problems
is used to motivate learning activities. For example, a riddle is
solved to find out the topic of the lesson. Then students can
be offered to watch the video “Top-10 unsolved ciphers” [24].

Block 2. Theoretical block 1. Presentation on the topic
“Historical excursion”. In this part of the lesson, the teacher
demonstrates a presentation on the topic of the lesson.

Block 3. Psychological relief. The purpose of this part
of the lesson is to encourage students and help them move
on to the next stage of the lesson. The students can be asked
to do the following exercises: 1) turn over the neck so that
the neck itself does not move (turn the entire body); 2) clap
hands with one hand (clap together with a neighbour).
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3) pat yourself on the head without touching your hand
(using some object or a neighbour’s hand).

Block 4. Puzzle. Collective work. This block is a system
of puzzles embodied in real objects, in the design of which
the original idea is implemented. Students are invited to solve
logical problem No. 11 from the International Computer
Science Competition “Bebras” for grades 8-9 in 2018 [17].

Block 5. Theoretical block 2. Mind map. The use of
visualisation of information in the form of mind maps in
the learning process, as confirmed by practice and expert
assessments of studies in the field of pedagogy, is a very
effective form of activation and development of system
thinking. The method of intelligence cards contributes to
the comprehensive intellectual development of both teach-
er’s and students’ personalities, ensuring consistency and
integrity of knowledge. In addition, the use of mind maps
contributes to the development of attention, logical think-
ing, memory, and helps to establish and use associative
connections. The second theoretical block is proposed to
be presented in the form of a mind map created using the
XMind environment (Fig. 2).

Figure 2. Mind map on the topic of the lesson

Source: compiled by the authors

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 7, No. 3



Block 6. Intellectual warm-up. Work in groups. This
block is a system of tasks aimed at developing motivation,
logical thinking, and creative abilities of students. As an ex-
ample, students are grouped into two groups, each group
is given a task in the form of a table (Table 2). Using the

Table 2. Task condit

Chernenko et al.

word-making method, students need to determine the en-
coded word as quickly as possible, and then use the Caesar
cipher to decode it (condition: shift to the left by 4 characters,
answer: mdp).

ions for the first group

Alphabet Number system Decoding Message
Sequence of signals of different B M P q
nature
A set of rules for writing numbers
using a specific set of characters Y K A 1
The reverse coding process 9 C I A
A set of valid characters that form @ o H T
messages

Source: compiled by the authors

Block 7. This block provides motivation and devel-
opment of logical thinking, provides a system of computer
puzzle games adapted to the age of students. According to
the specifics of the subject, computer support is provided in
almost all blocks, so sometimes this block is not allocated.

Block 8. Summary. Homework assignment. This block
provides feedback to students in the lesson and provides a
qualitative and emotional assessment of the lesson itself to
students.

Finally, after three stages of experimental research, in
particular testing the residual knowledge in the experimen-
tal and control groups, conducting creative lessons in the ex-
perimental group and comparing the level of formedness of
logical thinking of 8"-grade students of two groups in Com-
puter Science lessons, the following conclusions are drawn:
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1. According to the results of the ascertaining (first)
stage, there were no statistically significant differences in
the levels of formedness of the ability to analyse the condi-
tions of the problem and the development of logical thinking
between the experimental and control groups.

2. At the end of the formative stage of the experiment,
no students in the experimental group showed a low level
of development of the ability to analyse the task conditions;
the percentage of students with an average and high level
increased from 68% to 79% and from 14% to 21%, respec-
tively (Fig. 3).

In addition, the number of students with a high level
of development of logical thinking increased by 11%, and
3% of students with a very high level of development of
logical thinking appeared (Fig. 4).

79%

= Before

= After
21%

14%

Average

High

The level of the ability to analyse the conditions of the problem

Figure 3. Results of a formative experiment using the “Logical problems” method

Source: compiled by the authors

Scientific Bulletin of Mukachevo State University. Series “Pedagogy and Psychology”, Vol. 7, No. 3



Development of logical thinking in creative computer science lessons...

70%
60%
50%

61%

of students
i
o
X

& 30%

<

20%
10%
0%

11%
4%
|

Percent

3% oo
|

Very low Low

Average

64%

25% 29%
o

|

High Very high

= Before
m After

The level of logical thinking

Figure 4. Results of a formative experiment using the “Logical and quantitative relations” method
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3. The results of the summative stage of the experi-
ment indicate the presence of statistically significant differ-
ences in the levels of development of the ability to analyse
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u Experimental group ® Control group

the conditions of the task and the development of logical
thinking between the experimental and control groups at
the level of significance R<0.05 (Fig. 5a, 5b).
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Figure 5. Results of the control experiment:

a) According to the “logical problems”
method

Source: compiled by the authors

At the last stage of the experiment, the presence of
statistically significant differences between the control and
experimental groups was checked based on the results of
solving problems of the international competition in Com-
puter Science and computer skills for grades 8-9 for 2019,
which contained 18 tasks [17]. The maximum number of
points — 102. To interpret the results, the following scale was
introduced: 30-62 - low level, 63-84 - average level, 85-102 —
high level. Figure 6 shows a histogram of the results of the
International Computer Science Competition “Bebras”.

b) According to the “logical and
quantitative relations” method

Based on the Pearson criterion, it was found that
there were no statistically significant differences in the re-
sults of the “Bebras” competition between the experimental
and control groups (significance level p>0.05). Students of
the experimental group solved the competition problems
better, but these differences are not statistically significant.
According to the authors, this is conditioned by the fact
that the tasks of the international “Bebras” competition are
quite complex and additional preparation is required to
participate in this competition.
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The study results echo a broader question related to
the professional development of Computer Science teach-
ers. The ability of Computer Science teachers to develop
and implement systems of creative tasks in the learning
process also requires them to be able to combine two main
components: on the one hand, methods and technologies
for teaching Computer Science and developing logical
thinking, and on the other hand, a constant reflection of
what Computer Science is as a science and its fundamental
principles [24; 25].

Notably, students’ motivation plays an important
role in their learning of any subject. A study based on a
multi-factor analysis of variance showed that among the
nine factors of motivation of secondary and specialised
school students to study Computer Science, such as: the
value of future work, importance, altruistic motivation,
positive school experience, self-efficacy, positive learning
experience, social pressure, perceived skills, interest, the
factor “value of future work” was the highest, and the factor
“interest” was the lowest among motivational factors [26].
This confirms the idea that creative Computer Science les-
sons using the developed system of creative tasks can in-
crease the “interest” in Computer Science among primary
school students.

CONCLUSIONS

The analysis of scientific and pedagogical literature on the
topic showed the development of logical thinking of primary
school students in Computer Science lessons contributes to
the acquisition of skills to logically evaluate facts, use new

experience, combining it with previously acquired ones, to
solve non-standard creative problems. At the same time, the
use of diagnostic methods for the degree of development
of the theoretical method of solving problems in general,
the development of operations such as analysis, structuring
has shown that the implementation of a system of creative
tasks developed by the authors, based on the techniques
and methods of TIPS technology at certain stages of the
creative Computer Science lesson, increases the level of de-
velopment of logical thinking in primary school students.
The conducted experimental study also shows that the sys-
tematic inclusion of creative tasks in the work of a com-
puter science teacher can significantly improve the process
of preparing students for participation in the international
competition “Bebras”. The conducted research proved that
only the gradual and purposeful introduction of TIPS tech-
nology and methods in creative computer science lessons
will affect the development of logical thinking of primary
school students.

Thus, in the system of modern school education,
TIPS technology is an innovative educational technology,
one of the priority tasks of which is the development of
logical thinking of primary school students. The conducted
research does not claim to be a final solution to the problem
of developing the logical thinking of students in the process
of teaching computer science. The analysis of its results de-
termines the directions of further research, including the
creation of methods for developing students’ logical thinking
by means of computer-oriented learning.
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Bapsapa IlerpiBna YepHenko, Onena CepriiBHa Ipumiok,
Harania IpuropiBna Kupunaxa, Tersana CepriiBHa bpunb

Kpemenuyubkuit HaljioHanbHMII YHiBepcuTeT iMeHi Muxaiina OcTporpascbKoro
39600, Byn. IlepmorpaBHeBa, 20, M. KpemeHn4yk, Ykpaina

PO3BUTOK NIOriYHOro MUC/IEHHS Ha KpeaTUBHUX YpoKax iHPOPMaTUKMN 3 BUKOPUCTAHHAM
TeXHOJOoril po3B'A3yBaHHA BUHaXigHULbKUX 3ajay

AHoTauif. CyvacHa LIKinbHa OCBiTa Mae 3a0e3MeYnTy HAKpalli YMOBU I camopeasisanii ocobucrocti yuHiB Ta
PO3KpUTHM BCi IpUpORHi 3alaTKy, AKi B HMX 3aknajeHi. BUkopyucTaHHA TexXHONOrii po3B’sA3yBaHHA BUHAXiJHUIIBKIX
3aja4 Ha KpeaTUBHMX ypoKaX iHpOpMaTUKU OpraHi3oBye MUC/IEHHH, CIPUAE CAMOPO3BUTKY Ta PO3BUTKY KPUTUYHOTO
MMUCJIEHHS Y4HIB, a OTXKE, Y JUTMHM PO3BMBAETHCA JIOTiYHE MUC/IEHH:, MiIBUIIYETHCA MOTMBALA 0O HAaBYAaHHA Ta
CaMOCTilHiCcTb. MeTol0 IIbOro TOCTiIKEHHA € PO3p06Ka METOIMYIHNX aCIIeKTiB BUKOPYUCTAHHA TeXHOJIOTII pO3B’A3yBaHHA
BMHAXiTHUIIBKUX 3ajiad fAK 3ac00y PO3BUTKY JIOTiYHOTO MMC/ICHHS YYHIB Ha KpeaTMBHMX ypoKax iHpopmaTtuku. [Ins
OTPVMAaHHA HOBUX Pe3y/IbTaTiB y HOCIiKeHHI Oy/IY BUKOPMCTaHi TaKi METOIM: TeOPETUYHNUII aHaIi3 i y3araJlbHeHHA
HayKOBMX JIaHVX 3 IPOO/IeMU JOCIIPKeHH; CIIOCTePeXKeHH A, aHKeTyBaHH:, TeCTYBaHHS, IIearoriyHmil eKCIIePUMEHT i
METOJM CTaTUCTUYHOI 06pOOKY pe3y/IbTaTiB JOCTIIPKeHHA. Y Ipolieci HaykoBoI po3BifKy IIpoaHaIi30BaHO 0COOMMBOCTI
(¢hopMyBaHHA JIOTIYHOTO MIUC/IEHHA Y4YHIB Ha ypoKax iH(OpMaTMKu B OCHOBHIil LIKOJ, OOIPYHTOBAHO JOLIIBHICTD
BMKOPYICTAHHA IPUIIOMIB TeXHOJIOTiI pO3B’A3yBaHH:A BIMHAXITHUIBKUX 3aJjad K 3aCO0Y PO3BUTKY JIOTiYHOIO MUC/IEHHA
Y4HIB OCHOBHOI IIKO/IM Ha KpeaTUBHMX ypoKax iHpopmaruku. PospobieHo i BipoBaikeHO B OCBITHIN IIpoLeC CUCTEMY
3aBJjaHb 1OJI0 PO3BUTKY JIOTIYHOIO MUC/IEHHSA B YYHIB BOCBMOIO K/IacCy, IO Jlajla 3MOT'Y €KCIIEPUMMEHTA/IbHO IIEPEeBipUTIA
IefaroriyHy eeKTUBHICTh piBHA c(OPMOBAHOCTI JIOTIYHOTO MIC/IEHHA Ta JIOTO PO3BUTKY B Y4YHIB BOCBMOIO KJIacy.
ITposeneHo focmipKkeHHA piBHA ¢(OPMOBAHOCTI IOTIYHOrO MIIC/ICHHSA B YYHIB BOCBMUX KJIacCiB 3a TAKVIMIU CK/IIOBUMI,
AK piBeHb PO3BUTKY YMiHHS aHaji3yBaTy yMOBU 3afadi (Metopuka «Jloriuni 3agaui») Ta piBeHb PO3BUTKY JIOTi4HOTO
MyucneHHs (MeTofyka «JIoriko-KibKicHi BifTHOCHHN»). Pe3y/IbTaTi IIefaroriaHoro eKCIepyMeHTY JJa/ii 3MOTY IATBepaNTI
rinoresy, 110 Ha PO3BMUTOK JIOTIYHOIO MUC/IEHHS Y4YHIB BOCBMOTO KJACy IIifi 4aC 3aHATb Ha KPEaTMBHUX YPOKax
inopMaTuKy BIUIMBA€E TEXHOJIOTiA PO3B’A3yBaHHA BUHAXITHUIIBKIX 3a/ja4

KniouoBi cnoBa: kpeaTyBHa nefjarorika, TBop4a 3ajiada, OCHOBHa IIIKOJIa, KOHKYpc «bobep»
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