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WHERE DOES MATHEMATICS EDUCATION START?
CONNECTING THE PRESCHOOL CURRICULUM AND THE
HOME ENVIRONMENT!
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Abstract

The paper presents a study conducted within a broader scientific project named
Contemporary approaches to the teaching methodology of mathematical education
in early childhood. The theoretical background is based on the assumption that a
family context in which children grow up can influence the early maths development
and knowledge that they bring into an educational system. This survey, conducted on
the sample of 250 parents of six-year-old children who attended a public preschool
institution in Banja Luka, was presented in the article. The study correlates the
children’s home activities with factors connected to the socio-economic status of
their respective families (parents’ education, income, and profession and possession
of toys and playing materials at home). Although the survey results partially confirm
the hypotheses, some implications for both mutual impacts and interconnection of
the preschool curriculum, as a vision of early childhood mathematical education
experts, on the one hand, and, on the other hand, family environment, offering initial
support for children’s mathematical development, can be set.

Key words: early childhood, mathematical education, home environment, preschool
curriculum, mutual impacts.
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Introduction

It is generally accepted that institutional education of young children is
closely related to family education in the early years and that it is specific
manifestation of extension and expansion of a family education (Kamenov,
2002). Furthermore, a family environment is to be the first favourable and
stimulating space for children’s learning and development (Garvis & Nislev,
2017), although many studies suggest that the factors of parental and family
environment, especially those of low social-economic and educational sta-
tus, can be a disadvantage for children’s development very early in their life,
even at the age of three (Blevins-Knabe, 2016; DeFlorio & Beliakoft, 2015;
Dumas et al., 2019; Garvis & Nislev, 2017; Klein et al., 2008; Phillipson et
al., 2017). Cross-cultural research show that the impact of these factors is
strong to the extent that it can manifest negatively on the quality and rich-
ness of children’s mathematical experiences later in their academic achieve-
ments (Baker et al., 2002; Chiu, 2010; Newton & Alexander, 2013). Besides,
different kinds of home activities and ways of parental engagements and
expectations for learning can be correlated with children’s achievement in
early numeracy (Blevins-Knabe, 2016; Zhu & Chiu, 2019). Bearing that in
mind, “parents remain the primary architects of a child’s experiences, both
through their selection of the childcare environment and through the expe-
riences the child encounters at home” (Blevins-Knabe & Berghout Austin,
2016, p. 1).

On the other hand, there is an increasingly clear attitude that children
at a very early age are able to construct their mathematical knowledge and
skills, and gain various experiences even outside the formal guidance and
impact of the formal education (Blevins-Knabe, 2016; Clements & Sarama,
2004; MacDonald, 2015). Research show that children very early begin to
show spontaneous interests in mathematics (Bjorklund & Pramling, 2017),
which is now directly associated with congenital predisposition and the pe-
riod of brain sensitivity when the child has to experience the most important
and optimal challenges for the modification of brain structures (according to
COII, 2010). Early mathematics experiences tend to be important predictor
of children’s future achievement (Dunst et al., 2017).

From their home context, children may bring different learning, differ-
ent developmental, living, and playing experiences into institutional educa-
tion, so between them there can be some differences that may very slowly
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be compensated over time within the systematical influences of preschool
curriculum. Meta-analyses shows that children with upper SES family back-
ground tend to be more motivated to learn and have better developed skills
(Byrnes & Wasik, 2009). Therefore, solid preschools programs for mathe-
matical development must respond to intellectual needs of such children,
since they feature remarkable plasticity in the period of early childhood
and involve factors of home environment into mathematical development
(Clements & Sarama, 2009; Cross et al., 2009), Given the above, it can be
addressed to The opportunity - prosperity framework (developed by Byrnes
and colleagues, see more Byrnes & Wasik, 2009), as one of the newest theo-
retical frameworks for analysing the factors that contribute to mathematical
achievements, focusing on the opportunities, which are “opportunities to
learn as culturally defined contexts in which an individual is presented with
content to learn (e.g., by a teacher or parent, an author, etc.) or given oppor-
tunities to practice skills” (Byrnes & Wasik 2009, p. 168).

As mathematical activities and experiences in early math learning of
young children begin as individually and socially driven and shaped learning
situations within different environments, the study focused on some aspects
of home as the first environment where children actively begin to acquire
experiences in early mathematics and construct their knowledge and skills
that can be connected with learning outcomes of preschool curriculum.

A few theoretical notes and pieces of empirical evidence on
influences of home environment on mathematical knowledge
in early childhood

Theoretical perspectives. The broader theoretical framework for the
study can be found in Bronfenbrenner’s ecological theory of children’s
development (Bronfenbrenner, 1979; Lepicnik Vodopivec, 1996; Pribisev
Beleslin, 2016). A child develops within complex, mutually conditioned
systems, which include family environment with its own habits, rituals, pat-
terns, values, perceptions, attitudes, understandings, culture, peer commu-
nities, preschool institutions, and development of mathematics education at
the system level as the elements of meso-system. In addition, this includes
the public opinion regarding the importance of mathematics and mathemat-
ics education in society, as the elements of macro-system as well.
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Another assumption is based on the theories of etnomathematics and
children’s cultures. Mathematics is a cultural phenomenon, and there are some
universal contents which can be found in every culture, not just in “western
mathematics” (Bishop, 1988; Rosa & Orey, 2011). One of the concepts of this
theoretical position is existence, or crystallisation, of mathematics with small
“m”, which belongs to children, which for adults may seem equally exotic
as any foreign culture (Presmeg, 1998, p. 66). According to this approach,
culture of children’s math is connected with the processes of socialisation and
acculturation. The social group in which a child grows up develops specific
relationships according to mathematical realms, including those belonging not
only to a broad culture, but also those belonging to the subculture of a family
context. In this process of socialisation with, adoption of, and accommodation
to the already constructed systems of relationships, mathematical systems are
important, that is, usually determined by academic and professional commu-
nities. Parents, when interacting or playing with children, can bring into their
home culture “mathematising” when connecting children’s experiences with
mathematical principles (Ginsburg et.al., 2008, see Blevins-Knabe, 2016, p.
16). That is based on parents’ mathematics-based communication and inter-
action with their children (Garvis & Nislev, 2017), but also on “stimulation,
support, structure, and social integration” (Bradley & Corwyn, 2004, 2006, as
cited in Blevins-Knabe, 2016, p. 16). These parental approaches can be similar
to a broad social practice in non-formal education settings for young children
(strengthened by tradition, by the media, by popular psychology, etc.). An-
other process is acculturation, which, as a mutual process, involves learning
and immersion of adults into the mathematical culture shaped by the children,
and mainly manifested as “real-world-math” in spontaneous play (Garvis &
Nislev, 2017; Gifford, 2005; Pribisev Beleslin, 2013; Sindi¢ et al., 2015; van
Oers, 2010). One of the important features of parental impact on mathematical
development is their spontaneous intention to support children’s play and to
provide opportunities for playing.

The third theoretical assumption of the study focuses on learning math-
ematics at an early age as a social activity, which is shaped through chil-
dren’s and adults’ participation in “communities of practice”. Learning of
math should be based on gradual internalisation of different cultural and
social contents and symbolic tools by participants through living in the so-
ciety. Mathematics belongs to culture and civilisation in the broadest sense
of the word (Clements & Sarama, 2004). According to Rogoft (2003, p. 71),
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every generation of children is ready to learn to participate in practice and
tradition, through engagement in activities that are meaningful and impor-
tant to the community.

Empirical perspective. The qualitative study which preceded the survey
described in this article, within the same broader scientific project named
Contemporary approaches to the methodics of mathematical education in
early childhood (PribiSev Beleslin, 2017), shed light on children’s mathe-
matical knowledge and experiences that parents observed in their respective
family environments.

The responses of mothers and fathers of 128 children aged five to six
years, who answered the questions in the total sample of 386 parents, were
analysed. With the aim to explore the parents’ insights on mathematical ex-
periences of six-year-olds at home, the qualitative study focused on tacit
and intuitive mathematical knowledge and skills preschool children gained
in daily life, play, and broader activities in home environment (PribiSev Be-
leslin, 2017, p. 359). A content analysis was used, which simultaneously
processed both quantitative data (the frequency of parents’ statements about
certain mathematical content and mental processes that they notice in their
children in everyday situations) and qualitative data, in which patterns re-
lated to similarities and differences in the expression of certain topics were
searched for, such as mathematical concepts, contents, and processes. First,
the general categories describing the parents’ responses with regard to the
frequency and similarity of the content were separated, and then the analysis
focused on each of these categories.

As a result of the study, qualitative categories based on parents’ an-
swers were selected as follows: “’numerical base for exchange of goods*®,
“time relationships and the passage of time*, ~automatism in arithmetic
processes*, and “noticing properties of numbers*. The study reveals that
parents can identify complex mental processes, equally those at the level of
their children’s actions with objects and at the level of their interactions with
abstract and verbal numerical mathematical concepts. This is especially no-
ticeable in children's attitude towards the exchange of goods which includes
quantities and numbers, that is, in situations when they go shopping with
their parents. It is characterised by the appearance of simple to complex ap-
proaches to mathematical operations, at a concrete, objective level, as well
as at mental and verbal levels. Several responses from parents illustrate this
category of children’s mathematical knowledge:
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We went shopping and Neda had her BAM 15.00. When she asked me
how much the jeans cost, I told her that they cost BAM 20.00, and Neda
said: ’You still need to get me BAM 5.00.*

The situation when my son goes to the market: - a lollipop is BAM
0.30, - a bag of snacks are BAM 0.50, and a container of milk is BAM1.80.
He himself calculates that he needs BAM 2.60. When it comes to money, he
calculates very well!

Further, a complex understanding of the concept of time relationships
and the passage of time was often connected with a time line, but also
with human development and with a flow of time and events. According to
parents’ observations, children are particularly interested in reflections and
insights into temporal relations related to human life, life cycles, and devel-
opment, although they apply a large percentage of their temporal knowledge
in anticipation of (family) events that are dear to them, in which they place
temporal relations and predict a course of events. A few parents’ insights on
their children’s knowledge about temporal relations:

When we meet an older friend, who is 10 years old, Maria says: ,,Mom,
if I am 6 years old, and Anja is 10 years old, she is 4 years older than me!*

,»Mom, how old are you? - 36. - That’s too many years!”

We were waiting to enter the kindergarten, and Petar asked what time it
was. [ said it was 4 hours and 50 minutes, and he asked how soon we could
enter the kindergarten. I told him in 5 minutes, to which he said, ,,Then it
will be 4 and 55!

Further, automatism in arithmetic processes appeared as a huge cate-
gory of children’s mathematical knowledge, nested into home routines such
as shoping or children’s play, and it showed additional children’s skills, of
division and multiplication, at manipulative, verbal, and mental levels. Most
often parents notice the mathematical operations of addition and division,
but there are examples of those of multiplication and subtraction (mainly
when a child uses money or goods that belong to them and can be quanti-
fied, such as candies, fruits, and so). In most cases, operations with numbers
comprise figures up to 5, that is, up to 20 in terms of shopping, although in
some answers some much more complex knowledge about and handling of
numerical operations on the mental plane is recognized. Children set them-
selves complex real-situation-based problems and intuitively use mathemat-
ical language to communicate with others (examples of verbal tasks set by
children: “’One ‘bekutan’ cream is BAM 2.00, you have to give me BAM
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4.00 to buy two!“ or “Come on , mom, | have 5 apples, and if [ give you
3,how many will remain for me ?7%).

As the fourth category, which is the rarest one, the usage of number
properties in real and symbolic contexts and in the nominal meaning is ob-
served in the parents’ answers. Children use labels, symbols, meanings, esti-
mation, and the place-value representation for the purpose of grouping, for
intuitive understanding of the principle of cardinality, for usage of ordinal
relations, and for other mathematical contents in everyday activities. Parents
notice that children are interested in the meaning of numbers in traffic, on the
streets, in the market, in terms of the flow of time (time line), and the like.
Within this category, children showed abilities to transform a mathematical
problem into everyday stories, meaningful in their world. The following are
a few parents’ observations:

He often asks about numbers and big digits (to explain the numbers
1,000 and 10, 000, etc.), and he wants me to explain to him the numbers
starting with 1 and featuring 5 or 9 zeros.

Yesterday he told me that he knows how to count to 100, so he told how
he will count to me, but because he needs a lot of time, he will skip 10s at a
time until he gets to 100.

Therefore, the experience and mathematical knowledge that children
build in their home environment must become the first step in the process of
mathematics education in the early childhood, and they must be respected
as a potential that pushes the process to its optimum level, which is one of
its goals.

Method

Starting with previous theoretical assumptions that highlight the impor-
tance of family context in which a child grows up, which can influence the
early development in mathematics and knowledge that children bring into an
educational system, an empirical research, quantitative in its character, was
conducted. The aim was to investigate into and to correlate the ratio of rep-
resentation of children’s activities at an early age that contribute to the acquisi-
tion of mathematical knowledge and skills with some factors of the socio-eco-
nomic status of their respective families (education and financial status of par-
ents, and a relationship between parental jobs and mathematics). The research
technique that was used to collect data was a survey, conducted in 2018.
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For research purposes, an instrument was built that followed two groups
of research variables, set in two layers:

The first variable (dependent) represents children’s activities favour-
able for the acquisition of mathematical knowledge, experiences and skills,
such as, mathematical and ICT courses for young children, games with rules
(chess, dominoes, etc.), constructive play with blocks, “Lego” blocks, dic-
es and cubes, outdoor activities, and mutual activities with mathematical
contents (numeracy, geometrical shapes, etc.), and possession of toys and
playing materials at home (stimulus for mathematical development)

The second variable (independent) consists of the groups of factors
connected with the socio-economic status of a respective family : (1) educa-
tion of the father; (2) education of the mother; (3) the connection of father’s
work with the mathematical knowledge and skills; (4) connection of moth-
er’s work with the mathematical knowledge and skills; (5) estimation of the
family’s financial situation.

The research hypotheses that we attempted to statistically prove were:

HI There is a statistically significant correlation between the parental
socio-economic and educational status (parental education, family financial
situation, connection of parental vocation with mathematics) and owning
toys and play materials suitable for learning mathematical contents.

H?2 There is a statistically significant correlation between the parental
socio-economic and educational status and possession of play materials and
the proportion of children’s activities at an early age that contributes to the
acquisition of mathematical knowledge and cognitive skills.

The research sample: the convenience sample consisted of 250 parents
of preschool age children enrolled in the Centre for Preschool Education
Public Institution in Banja Luka. This sample was taken from the entire sam-
ple of this scientific research project, which consisted of 386 children and
their parents. The sample included responses from the parents who correctly
filled out their questionnaires.

Results and discussion

After grouping the obtained data, the calculated Shapiro-Wilk test
showed that the distribution of the data obtained numerical variables (for the
group of factors that comprises the first variable) that met the requirements
of the use of parametric tests. Due to the nature of variables that were not
spread properly we used nonparametric tests.
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The calculated Spearman’s correlation coefficients shown in Table 1
indicate a relationship between the socio-economic and educational factors
of family context in which a child grows up (parental education, family fi-
nancial situation, owning a toy, the association of parental jobs with math-
ematics).

Table 1
Spearman'’s coefficients of family contexts within the child grows up

Similarity Owning

. . imilari
Financial Father’s Mother’s Simila t’y of the toys
o . . of father’s ,
situation educational educational . .. mother’s and play
. . job with . . .
in family  level level maths job with materials

maths  at home

Financial 2 1.000 0.303**  0.213** -0.034 -0.057  0.236**

situation in

family p 0.000 0.001 0.591 0.366 0.000
Father’s 2 0.303**  1.000 0.524**  0.107 0.096  0.162*
educational

level p 0.000 0.000 0.091 0.132 0.010
Mothet’s @ (.213%*% (.524%x* 1.000 0.026  0.175%*  (.158*
educational

level p  0.001 0.000 0.679 0.006 0.012
Similarity 2 -0.034 0.107 0.026 1.000  0.160*  0.063
of father’s

jobwith 0591 0.091 0.679 0.012 0.321
maths

Similarity 2 -0.057 0.096 0.175%* 0.160* 1.000 0.135*
of mother’s

jobwith — p  0.366 0.132 0.006 0.012 0.033
maths

Owning 2 0.236** 0.162*  0.158*  0.063  0.135%  1.000
the toys

and play

materials P 0-000  0.010 0.012 0321  0.033

at home

Note:*Correlation is statistically significant at the level 0,05 (2-tailed),
**Correlation is statistically significant at the level 0,01 (2-tailed).
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The variable of financial situation in family significantly correlated
with the variables of parental education and owning the toys and playing
materials that are stimulating for the cognitive (as well as mathematical) de-
velopment at the significant level of 0.01 (¢ =0.303, p =0.000; ¢ =0.213, p
=0.001; g =10.236, p = 0.000, respectively). The negative sign of correlation
of the variables of financial status of family and of similarity of parental jobs
with mathematics in both parents may indicate the tendency for a favourable
economic situation of family that is caused by well paid jobs connected to
mathematics, which is one of the reasons mathematics is valued nowadays
(Clements & Sarama 2004).

Owning toys in home environment significantly correlated with father’s
and mother’s education and with the similarity of their jobs with mathemat-
ics (for fathers) at the significant level of 0.05, and with material (financial)
conditions in the family at the significant level of 0.01 (g= 0.162, p =0.010;
0=0.158,p=0.012; g =0.135, p = 0.033, respectively). Since Spearman’s
coefficients have the positive sign, these connections are in a proportional
relation, that is, if one variable increases, the other variable increases as
well.. The findings indicate that families with favourable material and finan-
cial conditions, featuring well- educated parents, with mother’s work closely
related to mathematics, own more toys that are stimulating for the cognitive
and mathematical development. Such toys are building blocks, constructors
and similar materials, didactic toys and the like. One study showed that, in
global terms, “physical family resource variables” are correlated with math-
ematics achievement (Chiu, 2010, p. 1645). Children, growing up in families
with more learning and cultural materials (toys, books) tend to score better
in school mathematics (Chiu, 2010). All this points to the connection be-
tween certain family situation in terms of mathematical favourable learning
environment for the child, which is similar to some previous research that
indicate factors of family environment connected to children’s early math-
ematical experiences, such as parents’ education, family socio-economic
background, parents’ attitudes towards mathematics, their expectations, and
others (see Dunst et al., 2017). Parents with different SES factors tend to
perceive and value education and see effects of education of their children in
different ways (Phillipson et al., 2017). Furthermore, the research the corre-
lation with the variables of home environment and parents’ SES (DeFlorio &
Beliakoff, 2015; Phillipson et al., 2017). In addition, the Heyneman-Loxley
effect, a model from the 1970s, with modifications within the research from
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nowadays, tells us that there is a “symbiotic relationship between these two
institutions”, family and schooling (Baker et al., 2002, 310). Investment in
mass education at the national level, which is connected with the economic
development of a country, can be effective for directly raising the SES fac-
tors in family environment, better educated parents in particular.

Because of the factors that statistically significantly correlated in this
study, it can be concluded that the hypothesis /1 is partially proved.

Table 2 presents the correlation (Spearman’s coefficients) obtained by
crossing variables grouped around socio-economic factors of family envi-
ronment (parents’ education, financial situation of the family, owning a toy,
the association of parental engagement with mathematics), on the one hand,
with the variable that represents children’s activities favourable for the ac-
quisition of mathematical knowledge, on the other hand.

Table 2: Spearman’s coefficients of family context within which the child grows up
and children’s activities

Similarity Owning

. . Similarit
Financial ~ Father’s  Mother’s ’y of the toys
. . . of father’s ,
situation educational educational . . mother’s and play
. . jobwith . . .
in family level level maths job with  materials

maths at home

Children’s @ 0.160*  0.157*  0.081  -0.020 -0.018 0.181*

activities 0.014  0.016 0.217 0.760  0.782  0.006

Note:*Correlation is statistically significant at the level 0,05 (2-tailed),
**Correlation is statistically significant at the level 0,01 (2-tailed).

Based on the results (Table 2), the following can be concluded: the
variable presenting children’s activities for the acquisition of mathemati-
cal knowledge and skills (in families), significantly correlated at the level
of 0.05 with the financial situation of the family, wuth father’s educational
level, and with the possession of (appropriate) toys at home (g = 0.160, p =
0.014; 0=10.157, p=0.016; o = 0.181, p = 0.006, respectively).

Studies on children’s activities in home environment indicate the ex-
istence of direct and indirect activities, in which parents teach their chil-
dren some mathematical content, mostly numeracy (LeFevre et al., 2009).

HAIIIA IIIKOJIA 2022 + BPOJ 1 » BAIbA JIVKA 129



TAMARA PRIBISEV BELESLIN, JURKA LEPICNIK-VODOPIVEC, SANJA PARTALO, ALEKSANDRA SINDIC

Parents provide early experience arranging the material and social environ-
ment for children’s development and learning through immersion into the
broad culture of mathematics community, encouraging children’s partici-
pation in these spontaneous and meaningful activities at home. The studies
on parental activities in home leading to mathematics experiences showed
that games with rules, playing with the math-related contents, themes, and
toys (within the symbolic and dramatic play), owning children’s books,
educational television and computer programs focused on numbers, and
even home routines were the most frequently valued home activities (see
more DeFlorio & Beliakoff, 2015; Linder & Emerson, 2019). The same
study shed light on the fact that he educational goals and structures of
these activities were more complex for children belonging to middle SES
group (DeFlorio & Beliakoff, 2015). The research that correlate parents
activities and academic achievements in mathematics are less developed
in comparison to the research of early literacy activities at home (Blev-
ins-Knabe, 2016; LeFevre et al., 2009). Studies pointed out that in terms of
parental-directed mathematics teaching, expectations about their children’s
academical success (DeFlorio & Beliakoff, 2015), and expectations from
preschool curriculum, a home environment is more effective for children’s
academic success (see more Klein et al., 2008). Besides, lower SES par-
ents believe that kindergarten has more effects on their children’s success
in comparison to middle SES parents. On the other hand, studies showed
that parents’ involvement in indirect games with their children have posi-
tive impacts on both the quality of children’s mathematical experiences at
home and acquisition of mathematical contents later, during early stages of
schooling (Phillipson et al,. 2017). Parents playing with their children nu-
merical or calculation games, as well as parents talking with their children
about mathematical contents, can predict children’s mathematical abilities
in preschool curriculum and in the beginning of their formal schooling
(Blevins-Knabe, 2016, p. 16). Based on the results presented in Table 2, it
can be concluded that the H2 was partially proved.
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Conclusion

The conducted study, as a part of a broader scientific project named
Contemporary approaches to the teaching methodologys of mathematical
education in early childhood, on highlighting several factors of home envi-
ronment that are key to children gaining mathematical experiences before
they enter more formal preschool curriculum.

In our attempt to prove the first hypothesis, the results indicate a statis-
tically significant correlation between the variables of financial situation in
family, parental education, and owning the toys and playing materials that
are stimulating for the cognitive (as well as mathematical) development.
Furthermore, owning toys in home environment is significantly correlated
with the educational level of both parents and with the similarity of their
jobs with mathematics (for fathers). The first hypothesis was thus partially
proved.

As for the second hypothesis, it was found that children’s activities suit-
able for the acquisition of mathematical knowledge and skills (in families)
significantly correlated with the variables of financial situation of the family,
with father’s educational level, and with the possession of (appropriate) toys
at home for learning mathematics at an early age Thus, the second hypothe-
sis was partially proved as well.

Based on these findings, and supported by other research, parental in-
fluence and home context are the first and necessary social and physical
environment for foundations in informal mathematical experiences and de-
velopment which have a potential to facilitate the process of much more for-
mal guidance of children into the world of mathematics through preschool
curriculum. On the other hand, home environment is a natural space for the
social processes where young children actively enter into the mathematics
culture and where they build their own math subculture as well. Therefore,
some implications for mutual impacts and for interconnections of home and
preschool curriculum may be highlighted.

As children’s mathematical development is supported through direct
and indirect activities and intentions of parents (LeFevre et al., 2009) and
as it carries both formal and informal possibilities to learn math (Dunst et
al., 2017), we suppose that connection and mutual influence of the two ed-
ucational levels may be grounded more on these directions. Home envi-
ronment, with its spontaneity and natural immersion into the culture of a
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broader community provides a safe place for children’s participation and
learning through the processes of socialisation. Children gain knowledge
and experiences important for their, “survival” in a social context, where
more abstract mathematical knowledge and operations are necessarily used
in everyday situations, shaping “proto” mathematical functional literacy in
natural context at an early age.

Given that, a pedagogical modeling of mathematics within the pre-
school curriculum in kindergarten can be suggested that is more compati-
ble with cultural characteristics of family environment (based on idea of
d’Ambrosio’s mathematical modeling of activities into which elements and
aspects of culture and community would be plunged, see more Rosa & Orey,
2011) and that can be one of broader pedagogical and teaching methodo-
logical strategies of integration of these two systems. That would provide a
natural and smooth transition of children from one system to another, from
a family environment into the preschool programme.

Another strategy can be focused more on strengthening parental knowl-
edge on mathematics development in early years and opportunities for learn-
ing at home (especially for those with lower SES factors, see DeFlorio & Be-
liakoff, 2015). That means educating parents to use suitable math concepts
for early learning, to communicate with children about math, do “mathema-
tising” activities, use appropriate toys and materials in their homes, etc. The
support for parents could be focused towards reducing their fear of failure,
anxiety, and frustration (Lore et al., 2016).

At the same time, supporting parental pedagogical competences for
playing with children in different environments through a less structured
intervention programme can be favourable connection to play-based curric-
ulum established on relations among children and on relations of children
and adults. One of such programmes is Project MathPack: Take-home bags
(Linder & Emerson, 2019), encouraging parents to organise and participate
in activities based on playing with suitable math-related materials, interac-
tions, and communication with children using open-ended questions, con-
necting everyday situations and home mathematics.

Whether it comes to intervention programmes that have been proved
to be convenient and direct ways to strengthen parental skills in home en-
vironment, especially in conditions of low and medium SES status of the
family, empowering and directly stimulating early learning in preschool
programmes as well, (Gervasoni, 2017; Klein et al., 2008; Starkey et al.,
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2004; Streit-Lehmann, 2017) or to creation of mathematics education pro-
gramme that is suitable for all children, which includes active participation
of parents, talking, and reflecting about early mathematics as more indirect
strategy for partnership with family, to be individualised by children’s and
family needs, preschool curriculum should start from children’s learning in
their home environment.
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I'TIJE IIOYUIBE MATEMATHUYKO OBPA3OBAILE?
IHOBE3UBAIGE ITPEJIIKOJICKOI' KYPUKYIYMA "
IHOPOANYHOI' OKPY/KEIbA

Tamapa [lpuoumen beseciann
Jypka Jlennunuk-Boxonusen
Cama Ilaprano
Anexcanapa lnnguh

Pezume

YV paoy je npedcmasmena cmyouja cnposedena y okeupy uwiupee HayuHoe npojekma
nood Hazueom CagpemeHu npucnmynu Memoouyy Mamemamuikoz 0opazoeara y pa-
Hom djemurscmay. Teopujcka 0CHO8A 3ACHUBA Ce HA NPEMNOCMABYU 0d NOPOOUUHU
KOHmeKCcm y Kojem djeya o0pacmayy, Modxice Ymuyamu Ha panu Mamemamuiky pas-
60] U HA IUX0BA 3HAIA KOJa OHA YHOCE Y 00pazoeHu cucmem. Exnupujcka cmyouja
Jje peanuzosana Ha y30pkKy 00 250 podumesna djeye 00 wecm 200uHa Koja cy noxaha-
114 jasHy npedwroacky yemanogy y barwanyyu. Cmyouja 00600u y 6e3y akmueHocmu
Koje djeya ynpasicraeajy koo Kyhe, ca (pakmopuma 6e3anuM 3a COYujanHo-eKOHOM-
cKku cmamyc nopoouye (06pazosarse pooumesbad, MamepujaIHa Cmamyc u nocao po-
oumesba, NOCjed06are USpavarKa umamepujana 3a uepy koo kyhe). Haxo pezynmamu
ucmpadicugarba OjenuMuyHo nOmaephyjy nocmagmene xunomese, y paoy ce ucmuuy
Heke nedaouKo-memoouike UMnIuKayuje eezane 3a melycobne ymuyaje u nogesa-
HOCI RPEOUIKONCKO2 KVPUKVIIYMA, KAO GU3lUje CmpYuHe 3ajeOHUYe 0 MamemMamuyKkom
06pazosarsy y panom Ojemurcmey, u HOPOOUUHO2 OKPYICerba, KA0 NPEo2 NPoCcmopa
NOMEHYUJATHO NOOCMUYAHOR 3a YUerbe MamemMamuke y pajpanujem y3pacniy.

Kawyune pujeuu: pano djemurscmeo, Mamemamuyro 06pazoearbe, NOpooUHo OKpy-
Jicerve, NPeOWKOICKU KYPUKYIYM, Melycoonu ymuyaju.
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IJIE HAUMHAETCSI MATEMATHYECKOE OBPA3OBAHUE?
CBSA3BIBAHUE JIOINKOJBbHOI'O KYPPUKYJIYMA M
CEMEWMHOM CPE/JbI

Tamapa Ilpudumes benecaun
IOpka Jlenuunuk-Boxonuseiy
Cans Ilapraio
Auexcanapa Hnnauy

Pe3rome

B cmamve npeocmasneno uccnedosanue, npogedeHnoe 8 pamkax bonee wuUpoKo-
20 Hayynoeo npoexkma noo Hazeanuem «CogpemenHvie noOX00bl K Memooono2uu
Mamemamuyeckozo obpazoeanusi 6 pamnem odemcmeey. Teopemuueckas 0cHo8d
basupyemcsi Ha NPeOnoNOANCEHUU, YMO CeMEUNbIl KOHMEKCM, 8 KOMOPOM PACMym
oemiut, Modicem 6IUsIMb HA PAHHee MAMeMamuyeckoe pa3eumue U 3HaHusl, Komopboie
OHU NPUHOCM 6 CUCMEMY 00paA308aHUsl. DMAIUPUYECKOe UCCed08aHue OblIO NPo-
6edeno Ha evlbopre uz 250 pooumeneti demelii 8 803pacme uiecmu iem, KOmopbwie
nocewjanu 20cyoapcmeeHHoe O0OuKoabHoe yupedcoenue 6 bamns-Jlyke. Hccneoo-
8aHUe cesa3bl6Aem 0esiMeNbHOCHb, KOMOPYIO 0emu Npakmuxkylom oomd, ¢ ¢axmo-
Pamu, CeA3aHHbIMU C COYUATLHO-IKOHOMUUECKUM CIAmycom ceMbl (0OpasosaHue
pooumenetl, MamepuaibHbill cCmamyc u paboma pooumerneti, 61a0enHue uepyuKamu
U ueposbiMu Mamepuanamu ooma). Xoms pezyromamosl Uccied08anus 4acmuiHo
HOOMEEPICOAIOM 8blOGUHYNbIE 2UNOMESDL, 8 CINAMbE NOOYEPKUBAIOMCS HEKOMOPbE
neoazoeuyecku-memooudeckue noCie0Cmsus, CEA3aHHbLe ¢ B3AUMHBIM GIUAHUEM U
B3AUMOCE3bI0 OOUKOILHOZO KYPPUKYIYMA, KAK 6UOCHUSl NPOPDECCUOHATbHO20 CO-
006w ecmea Mamemamuyecko2o 0opa306aHus. 8 panHem 0emcmee, maxk u CemeuHou
cpeobl, KaKk nepeoco npocmpanHcmed, NOMeHYUAIbHO CIMUMYIUPYIOue20 u3yueHue
MamemMamuru 8 paHHem eospacme.

Knrwouegvie cnosa: pannee demcmeo, mamemamuyeckoe o0pazoeanue, cemeunas
cpeoa, OOUKONbHBIL KYPPUKYIYM, 63AUMOGTUSHUE.
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