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ABSTRACT

The article discusses the issue of proper organization of children’s developmental process
during learning, when understanding of the presented material, its reconstruction practical
application becomes important. From this, children's prior knowledge play an important
role, which is also essential in perceiving chess. In the article, on the one hand, we referred
to the methodology of the formation of senior preschoolers’ (5-6 years old) prior knowledge
on chess, emphasizing its investment in the whole pedagogical process of preschool
educational institutions (lessons on preschool educational methodologies, games, various
work with children, electronic game-tasks), on the other hand, the impact of chess prior
knowledge on children's development process, where the transition from the "zone of actual
into proximal development" is essential in the acquisition of knowledge, abilities, skills, a
new level of development. In this context prior knowledge is connected with the
components of intellect.

However, it should be noted that less attention is paid to the importance of children’s
prior knowledge in kindergartens, while the latter has a significant impact on preschoolers’
development process promoting the formation of divergent (alternative) thinking, which is
included in the structure of intelect suggested by J. Guilford. In addition, prior knowledge on
chess acquired at senior preschool age is a solid basis for properly mastering Chess at school,
which is a compulsory subject for primary classes in Armenia.

The aim of the research is to reveal the impact of chess prior knowledge on senior
preschoolers’ development and prove the interconnection of the latter with divergent

thinking.
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The effectiveness of our research has been revealed through Williams's diagnostic
methodology. The gained results are presented in a three-dimensional model at low, average
and high levels.

Key words: prior knowledge, preschool educational methodologies, zones of “actual” and

“proximal” development, divergent thinking, structure of intellect.
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INTRODUCTION

The 2004 Concept for the Development of Preschool Education in the Republic of
Armenia emphasizes the role of education in the comprehensive development of a child.
This means that the educational system should be aimed at the proper organization of the
development process. Hence, the initial objective of preschool education is to promote
preschoolers’ development, teach them to think and find effective solutions to problem
situations. Therefore, the content of education organized in preschool educational
institutions, the ways of organizing work with children, the chosen methods, means should
be aimed at the effective organization of preschoolers’ development process.

In order to provide children's development in education it's important to take into
account the theory of zones of "actual" and "proximal" development suggested by L. S.
Vygotsky.

The zone of proximal development (ZPD) is defined as an overarching concept that
integrates the main tenets of Vygotsky’s theory of human development. This zone refers to
the range of abilities an individual can perform with the guidance of a teacher, but cannot
yet perform on their own. When children are close to mastering a skill set required to
complete a task, but still need the guidance of a teacher to do so, they are considered to be in
their zone of proximal development. It is the distance between a child’s actual and possible
development. When children are able to solve a problem on their own, without the help of
an adult, it indicates the zone of actual development. The possible development is when the
child is able to learn, to master the presented material [1, p. 78].

There are three stages of ZPD: a)when a child can't accomplish the task even with
assistance, b)when a child can accomplish the task with assistance, c)when a child
accomplish the task without assistance.

This means that for ZPD to take place it's important to take into account a child's initial
notions on represented material, base on it pushing the development process forward, find a
child’s next ZPD and encourage further learning. Hence, the acquisition of new abilities
occurs in the zone of proximal development where children’s prior knowledge in the process

of development gets importance.
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It should also be noted that L.S. Vygotsky's theory is quite general. In order to achieve
the ZPD the direction of a child's development should be clarified.

It's known that there are mainly four areas of development: social, cognitive, emotional
and behavioral. In our research, we emphasized the cognitive development through
formation of prior knowledge on chess, which is formed on the basis of visualization. The
latter is the main factor in chess learning. From this, there is a need to find out the essence of
prior knowledge.

According to Armenian explanatory dictionaries 'prior knowledge is considered as:
elementary information, initial knowledge of a discipline, skill, necessary information for
studying the main subject. The synonyms to 'prior knowledge' are: "principle", "element”,
"initial awareness" [2].

The term of ‘prior knowledge’ is widely used in a number of psychological theories:

1) constructivism, when it is stated that knowledge arises as a result of activating what is
already known, in the process of its reconstruction by learners, when they integrate it in
their present experiences and perceptions of the reality,

2)cognitive theory, according to which learners actively connect new information to
what they already know 03, p. 520.

Therefore, prior knowledge is an integral part of learning. During presenting a new
material, children’s initial ideas play an essential role in the organization of learning process
as prior knowledge organizes, integrates new information, making it sensible.

Prior knowledge also has a positive effect on the process of solving cognitive problems. It
is a powerful factor in mastering the subject. Consequently, the lack of prior knowledge
makes the learning process complicated, the low level of children's prior knowledge makes
it much more difficult to master a new material. Trying to learn something without having a
preconceived notion can lead to a rote memorization of the material, in the result of which a
child is unable to make connections between new material and previously acquired notions.
Prior knowledge is hierarchical, dynamic in nature. In this context, in the structure of prior
knowledge, declarative and procedural knowledge is distinguished. Each of them is
characterized by corresponding criteria and processes. Declarative knowledge provides a low
level of knowledge, which implies knowledge of facts when a child simply remembers,
enumerates or reproduces it. This component provides knowledge about a phenomenon, it
implies the mechanical mastery of facts, without ensuring the integration of knowledge.
Procedural knowledge allows to integrate knowledge, perceive the connections among
phenomena, classify, compare objects, apply knowledge for problem-solving. It is referred as
"knowing how" and is closely related to cognitive abilities [4, p. 48].

Comparing these two types of knowledge we can say that declarative knowledge just

provides awareness and procedural knowledge provides the perception of the presented
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material and application of the acquired knowledge. Therefore, in the formation of prior
knowledge it is essential to pay attention to this factor and not to promote to mechanically
reproduction of the presented material by a child but to stimulate the integration previously
perceived notions with a new material, which is essential in problem-solving process.

In connection with the above, we emphasize the formation of senior preschoolers’ prior
knowledge on chess which leads a child:

1) to reconstruct prior knowledge all the time, when a new material is presented,

2) to implement that differently trying to find alternative solutions to a task,

3) to gain knowledge visually, imagine the changes of positions of chess pieces on the
chessboard.

Therefore, prior knowledge is connected with three dimensions of the intellect (See

Figure 2 — The structure of intellect by J. P. Guilford).
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As it is seen from Figure 2, in the structure of intellect J. P. Guilford separated three
dimensions: operations, contents and products with their components.

The Operation dimension includes five intellectual processes (operations), of which prior
knowledge is connected with divergent production (thinking), when a child generates
multiple solutions trying to solve a problem creatively. Divergent thinking is described with
its creativity, originality. It gives a child an opportunity to test different solutions to a task
and find a creative one [5, p. 67].

The Contents dimension includes five areas of information to which human intellect
applies operations. Of these, prior knowledge is connected with visual component.

The Product dimension contains results of applying particular operations to specific
contents. Of these areas prior knowledge is connected with transformation which supposes

changes, perspectives, conversions, mutations to knowledge [6, p. 27].
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Preschoolers’ prior knowledge is formed visually, it is used in alternative way by a child
providing its reconstruction and transformation, which leads to the achievement of ZPD,
where not only the role of an adult but the whole pedagogical process in kindergarten (the
content of work, methods, means and ways) become urgent.

METHODOLOGY

In the preschool institutions of the Republic of Armenia lessons, various works on
preschool methodologies are organized (Speech development, Formation of elementary
mathematical notions, Fine arts, Ecological education, Physical education), which form
initial notions in children, as a result of which the content of relevant subjects is more easily
mastered at school. In case of forming prior knowledge on chess, in elementary grades ,
"Chess" will easily be mastered by children, too.

However, in forming senior preschoolers’ prior knowledge on chess we do not aim to
present chess as a separate subject to children, but rather to invest chess prior knowledge in
the entire pedagogical process of preschool educational institutions.

We'd like to mention, that such an approach is a result of the work carried out by the
lecturers of the chair of Preschool pedagogy and methodology in ASPU.

Our approach is more evidently presented in Figure 3 .
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Figure 3.

The content of the work aimed at forming prior knowledge on chess

It is obvious that the process of developing senior preschoolers’ chess prior knowledge
has been carried out on the principle of integration, when the pedagogical approaches, forms,
methods are introduced in the content of preschool methodologies, as well as in pedagogical

practices (organized for students in kindergartens), modern pedagogical technologies,
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organization of additional education (English teaching), in electronic game-tasks and
materials.

The following principles in the formation of prior knowledge on chess have been
worked out:

e entirety, interconnection of the pedagogical process of the kindergarten,

e availability, sequence, coordination of the formation of prior knowledge on chess,

e encouraging children’s activity in acquiring chess prior knowledge,

e providing children's interest, their involvement in the work and active participation
in it.

Basing on the principles the objectives have been driven out:

e developing children's interest to chess,

¢ introduction of the chessboard, its structure,

e presentation of chess pieces, their movements, the role of each piece in the game,

o formation of the ability to move the chess pieces freely on the board,

o development of skills to solve chess tasks trying to find alternative solutions to them.

The mentioned objectives were solved by presenting the worked out material in the
following sequence:

o formation of prior knowledge on the chessboard (the structure of the board,
directions),

o formation of prior knowledge on chess pieces (names of pieces, their movements,
meaning and role of each),

o free movement of chess pieces on the board (problem solving tasks).

The outcomes of our work have also been worked out: a) the child thinks while moving
the pieces on the chessboard, b) carefully follows friend’s steps and evaluates them, c) orients
in moves of chess pieces, plans the next move, d) justify the necessity of the move done by
him/her in problem-solving situations, e) finds alternative solutions to gain the goal.

During the organization of the work, we took into account children’s initial notions on
preschool methodologies, for example, Elementary mathematics (numbers, squares, angle,
edge, center, spatial concepts: right, left, backward, forward), Speech development (king,
queen, white, black, row, column). At the age of 5-6 children already have above-mentioned
initial notions.

Such an approach not only leads to master chess but solve the objectives of the preschool
methodologies as well.

Let's comment on the above with the examples of Speech development methodology and
Elementary Mathematics.

During Speech development lessons children name chess pieces, separates the first and
last sounds of their names, make new words with those sounds, find and describe the missing
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chess piece on the chessboard using synonyms, antonyms, make sentences, learn small
poems, make situations or short stories about the pieces (eg. “Why the knight changes the
colour of squares all the time ...?, What will happen if the pawns move backward...?), guess
riddles, tell fairy tales, give questions to each other about chess, estimate peers’ answers,
complete unfinished stories etc.

It's obvious that by introducing a material with chess content in Speech development
methodology, at the same time it is possible to solve the objectives of the latter and form
children’s prior knowledge on chess.

During lessons on Mathematics children not only maintain their notions on cardinal,
ordinal numbers, spatial notions, geometric figures through chessboard, adding and
subtraction through the points of each chess pieces but also solve problem tasks (eg. How
many geographical figures can you find on the chess board? How many possible ways does
the Queen have to gather all the flowers?, What piece will the white Bishop take? - See
Figure 4).

W e A N®
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This kind of tasks, on the one hand, help children to perceive chess board, chess pieces,

their moves, on the other hand, find different ways for solving the tasks.

In other preschool methodologies we also invested such situations, which allow the child
to think and find alternative solutions.

DISCUSSION

The effectiveness of the research has been revealed by William’s diagnostic
methodology. It consists of 12 different images that children should complete and name. The
diagnostic methodology reveals the level of the following five components, which estimate
children’s divergent thinking: smoothness, flexibility, originality, elaboration, giving a name.

The choice of Williams's methodology is conditioned by the fact that prior knowledge,
as we mentioned above, is connected with divergent thinking.

The experiments were carried out in three kindergartens. On the whole, 60 senior

preschoolers took part in the experiment.
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According to the final results, 38 (63%) children manifested high level, 16 (27%) average
and 6 children (10%) low level.

We must also note that before organizing the work with children the initial data were as
the following:

20 (33%) children manifested high level, 25 (42%) children-average, 15 (25%) children
low level.

The data are presented in Chart 1.
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Chart 1.

Initial and final data of the research

As it is seen from Chart 1 after the work conducted with children there is an increase in
high level and reduction in average and low levels.

The obtained results justify the effectiveness of our approaches of developing senior
preschoolers’ prior knowledge on chess providing transition from zones of actual
development into proximal

We'd like to mention some risks in the initial stage of the research. On the one hand,
they were connected with the insufficient chess knowledge of kindergarten teachers, on the
other hand, with the concern to involve the children in the process. The mentioned risks
were gradually reduced, as systematic work was carried out with the kindergarten teachers
(Chess training). As for the children, they gradually involved in the process, showing a
positive attitude, especially to the lessons with chess prior knowledge content.

CONCLUSION

The results of our theoretical and experimental work have proved:
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o the effectiveness of our approach to the formation of prior knowledge on chess when
the latter is included in the whole process of preschool educational institutions, in
various activities organized with children, which continuously strengthens children's
chess notions by using different forms and methods.

e interconnection of prior knowledge on chess and divergent thinking,

e senior preschoolers’ prior knowledge on chess, which, in fact, is connected with
divergent thinking, provides the transition from the zones of ‘actual” into ‘proximal’
development,

e such an approach increases the level of preschool education and reveals new

opportunities of development in children.
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Znpjusnid - putwpyynid £ nuumdbwnwunhwpuljswlut  gnpépupugnid
twhwnupnguljut wwphph GpEuwtbph qupqugdwt  juquulibpydwt  hwpgp,
npukn Juplnp gnpént b twhiwghwnbjhpp: 9kpohtiu bujut L bwb swppdwn jownp
mipugibint - hwdwp: Ujunbtnhg L, dh Ynndhg, winpunupdl] bup wdwg
twhwunupngujutbph (5-6 nwupkljwb) swpdwwnuht bwpiwghwntjhph dbwynpdwb
huunpht, pungdtind  nppw bkpdndnudp twpiwnuypngujut | nrunmdbwlub
hwunwwnnipniiubph dwtjujupdwljut gnpépupugnid (nmwppkp dbpnnhlutbphg
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juquultpyyny  wwpwwdniupbp, fuwnkp, wwpunbuwl  wojowwnwtptbp,
EEjupntughtt juwn-wnwewnpuputn), dintu Ynnuhg, swppdwinughtt twppwghwnbihph
wqnkgnipimbip qupqugiui qnpéphpugh dpu wuwhndbny whgndt  hpuljub
qupquguwi gninnig nhwh dkpdwlui’ upwitiny tpkuowgh htwpudnp qupqugniup:

Ujuntwdbuwguhy, hwpl k uok), np dwbljuywupunbqubpnd tuq nipunpnipnit £
nupdymd tphjowbbph twhwghnbihph puugpht, dhtspbn Jipohtiu bwljwt php L
huwunnud twb nhybkpgiun (wyptnnpupuyhty) dnwsnnnipjut qupqugdwt gnpénud:
dbpohtu tkpwunynud £ L. Ghidnpnh §nnuhg wnwewunpus htnbjEljnh junnigwsph
Ukg: Ujunbnhg E, hbkunwgnumpuit tyuwunwli b puguhwynb] swpdwwnwght
twpiwghwnbjhph wqpbgnipnitt wjwg twhiunuypnguljut tmwphph Epkjuwubph
qupqugdut Jpu b gnyg wwy yYkpghtutphu tonpjuyuénipmniup nhykpghun
Unwénnnipjut htwn:

Zhkinnwgnuinipjutt wpnynibwybnnipniup pugwhwjndt) £ dhpyuduh Ynnuhg
wnwownpws  hwjnnpnohy Ubkpnnhiuyh  dhongny: Uwnwgdws wpmynitpubpp
Ukpuyug]ud ki knwswth Unybing gudp, dhoht b pupdp duljupyuljubpnd:

Zhdbwpwntp. swjdwwnuwhtt twhwghwunbjhp, twhuguypngujui Yppotpjut
Ubpnnhlwukp, <«ppujui» U «bpduu» qupgqugdwt  gnunpubp, nhykpghun
dnwénnnipnil, htnbEjnh junnigwsp:

PE3IOME
AMUWPATSAH M. T.

B3AMMOCBA3b MEXY IITAXMATHBIX ITPEJBAPUTEJIBHBIX 3SHAHUW U
JUBEPTEHTHOI'O MBIIIJIEHUA CTAPIINX JOIMKOJIbBHUKOB

B CTaThbe paCCManI/IBHETCH BOHPOC OpI'aHI/IBEI]_U/II/I paBBI/ITI/IH AJOIIKOJIBPHUKOB B
o0Opa3oBaTeIbPHOM IIpOIiecce, TZe ITpeJBapUTe/IbHble 3HAHUSA SBJISIOTCI BAXKHBIM (PaKTOPOM.
[Tocnemnee Taxke HEOOXOZMMO [Jif OBJIAfeHHsA WIaxMaTHOH wurpoil. OTciosa, ¢ OFHOH
CTOpOHbI, MBI BEITPOHYJII/I BOHPOC paBBI/ITI/Iﬂ Hpe,Z[BapI/ITe.IIBHBIX SHHHHﬁ II0 IIaxmMadTam y
CTAPIIUX ITOIIKOJBPHUKOB (5-6 net), cmenaB aKIEHT Ha WX BHEJIDEHUM B IeJarorM4ecKuit
IIPOIECC AOIIKOJIBHBIX 00Pa30BaTeIbHBIX YUPEKAeHUH (3aHATHUA, UTPHI, DIEKTPOHHBIE UTPHI-
33/IaHKA), C APYTOI CTOPOHBI, BIUAHME IIAXMATHBIX IIpeiBApUTEIBHBIX 3HAHHUI Ha IIPOIECC
pHSBI/ITI/IH, O6€CH€‘II/IBaIOH.I;I/IX nepexo,u 3 30HBbI «aKTyaJIBHOI‘O paBBI/ITI/IH» B <<6)IH)K3ﬁIHy10»,
CTUMYJIUPYS BO3MOXKHOE pPa3BUTHeE peGeHKa.

Ognako ciremyeT OTMETHUTH, YTO B AETCKHUX CaflaX IpobieMe IIpefBapUTeIbHBIX 3HAHUN

,ZLeTefI YAeIAeTCsa MEHbII€ BHHMAHHA, da IIOCIE€AHME TdKXE€ HIPAIOT 3HAYHNTEJIBbHYIO POJIb B
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Pa3BUTHH AUBEPreHTHOTO (aJbTepHATUBHOTO) MbINUIeHUA. IlociemHUIT BXOOUT B CTPYKTYPy
MHTeJIJIeKTa IpejyokeHHO I'madopmom. Takum obpasom, Iierb MCCIeNOBAaHUA - BBLIBUTH
BIMAHME NIAXMaTHBIX IIpeJBapUTE/IbHBIX 3HAHWI Ha PasBUTHE CTApIIMX JOUIKOJIFHUKOB M
IIOKa3aTh MX B3aMMOCBS3b C JUBEPTreHTHBIM MBIIIIeHHEM.

OddeKTUBHOCTh HCCIeNOBAaHUA ObIa BBIABIEHa C IIOMOLIBIO AHATHOCTHYECKOH
MEeTOJMKHM, IIpeJoKeHHOH YwunbaMmcoMm. IlomydeHHBle pesyabTaThl IIpe/iCTaBIeHBI B
TPeXMEePHOU MOJe/IM Ha HU3KOM, CPeJJHEM M BEICOKOM YPOBHAX.

KiioueBsie cioBa: mpesBapuTeNbHble 3HAHWUS IIO IIAXMAaTaM, METOQUK IOLIKOJIBHOTO
oOy4eHUs, 30HBI «aKTyaJbHOTO» U «OJIMDKAHIIero» pPa3BUTHSA, AWBEPreHTHOE MEIIUIEHUeE,

CTPYKTypPa MHTEJIJIeKTa.

Approved for publishing by doctor in psychology, professor V. Karapetyan
08.12. 2021p.
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