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Abstract: The aim of this study is to determine whether the resilience levels and
mathematics and science process skills of 5-year-old preschoolers vary significantly
based on independent variables (gender, number of siblings, education level of the
mother, education level of the father, and family income level) and to detect the
correlations between them. The sample of the study consisted of 384 children. “Child
Information Form, Risk Factors List, Early Childhood Resilience Scale, Early Childhood
Mathematics Education Content Standards Scale, and Science Observation Form”
were used as data collection tools. In the study, it was determined that there was a
significant difference between the resilience levels of children and gender, education
level of the father, and family income level. A significant difference was observed
between the mathematical skills of the children and the number of siblings, parental
education level, and family income level. Also, a significant difference was
determined between the science process skill levels of the children and the number
of siblings, family income level, and father’s education level. There was a moderate
positive correlation between resilience and mathematical skills and a high positive
correlation between resilience and science process skills. In addition, it was
concluded that the resilience levels of children were a significant predictor of their
mathematics and science process skill levels.
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INTRODUCTION

The preschool period is the most valuable time for children to acquire basic knowledge, skills,
and habits forming their personality and thus laying a foundation in all areas of development
(Sahan Aktan & Onder, 2018; Tastepe, 2012). Meeting the basic needs of young children and
establishing and maintaining positive relations with the circle during these years are essential
for successful development in early childhood (VanderVen, 2008). However, every child does
not have this support adequately. Individual, familial, environmental and social risk factors for
the development of the child include diseases of parents, indifferent parental attitudes,
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negative child-rearing styles, divorce, single-parent family structure, unemployment, neglect,
abuse, war, death, natural disasters (such as fire and earthquake), family conflict, social
violence, homelessness, poverty, drug addiction, alcohol addicted parents, involvement in
crime, diseases, low education level, and premature birth (Benard, 1993; Brackenreed, 2010;
Gurgan, 2006; Masten & Cicchetti, 2016; Masten & Powell, 2003; Newman, 2002; Zolkoski &
Bullock, 2012). In this context, children who are exposed to any of these risk factors are also
considered to be at risk or disadvantaged.

Environments become more and more dangerous for children with each passing day. The
number of disadvantaged children or those at risk has been continuously increasing. In
addition, academic skill levels of such children decrease and their discipline and social
behaviours are adversely affected (Condly, 2006; as cited by Erdem, 2017) by today's
circumstances. Only a small number of children are raised under ideal living conditions. For
example, conditions such as poverty, violence, family conflicts, and illnesses might negatively
influence the cognitive, social, and emotional development of children. Therefore, these
children may not reach their full potential during the following years and adulthood (Zolkoski
& Bullock, 2012). It can be asserted that while some children may fail in such situations, some
others can struggle with problems and succeed. Children, who are able to manage to
overcome difficulties despite some negative events, situations, and experiences, have
resilience (Abasli & Polat, 2019). The concept of “Resilience” is expressed along with various
terms such as self-recovery power, psychological stability, and psychological endurance
(Sahan Aktan & Onder, 2018). Resilience is defined as the positive adaptation by overcoming
the matter after exposure to risky or negative situations (Cicchetti, 2010; Luthar & Cicchetti,
2000; Masten & Cicchetti, 2016; Masten & Coatsworth, 1998; Masten & Powell, 2003;
Richardson, Niger, Jensen & Kumpfer, 1990; Zolkoski & Bullock, 2012).

If children and adolescents cannot receive the basic human needs such as social support, care,
and love in their family setting, schools should give them a chance to establish positive
relationships (Benard, 1993). In early childhood, qualified educational opportunities should be
offered to children under adequate and appropriate conditions. Because adverse conditions in
any physical and social environment during early childhood may affect the physical and mental
structure of children in the following years (Sahan Aktan & Onder, 2018). In addition, the
development areas and academic success/skill of children affect one another. Sufficient gains
during the early periods can prevent possible academic difficulties and developmental
problems in the future. For this reason, positive results can be obtained in the coming years by
applying for intervention programs or providing support services to children at risk and their
families (Erdil, 2010). In this context, academic success can be an important factor in reducing
the effect of the risks exposed by children, who are considered to be at risk or disadvantaged,
since early childhood and raising them as strong and indomitable adults of the future.

Cognitive abilities affect problem-solving, experience evaluation, and other aspects of
adaptation in children (Masten, Best & Garmezy, 1990). Considering that it is a dynamic
adaptation process (Masten & Powell, 2003), it can be asserted that the adaptation processes
of children interact with their early academic skills and success. For example, most studies
examining the correlation between socioeconomic status and academic success have
reported that low academic success is associated with major socioeconomic deficiencies (risk
factors). However, some studies have revealed that children at risk from families with low
socioeconomic level have higher academic success than others. In this context, success is
associated with individual differences and motivation. Therefore, high motivation positively

204



Research in Pedagogy, Vol.10, No.2, Year 2020, pp. 203-228

affects academic success by eliminating the risk factor (resilience) (Erdil, 2010). In this case, it
can be asserted that the resilience levels, science learning processes, and early academic skills
of children support each other.

In the literature, it was stated in the study conducted by Ogelman, Secer, Alabay, and Ucar
(2012) with 5-6-year-old children that the cognitive development of children was an important
factor affecting their social development/skills. The findings of the study conducted by Erturk
Kara (2017) with 60-72 month-old children indicated that the social skills of the children were
related to their math skills. In the study conducted by Fredricks, Blumenfeld, and Paris (2004)
about school participation, they indicated that social and behavioural participation was
associated with higher success. In their study, McClelland, Morrison, and Holmes (2000)
emphasized the role of social skills related to learning in early academic problems of children
at risk and their findings highlighted the importance of early social skills in figuring out a
successful school transition and early academic success. Children with low social skills had
lower academic skills. From this point of view, weak social skills are a risk factor for low
academic success and school attendance. In this context, the role of the resilience factor,
which is considered as the social/psychological empowerment of children at risk, cannot be
denied. In the study conducted by Abasli and Polat (2019) with secondary school students
about emotional autonomy and resilience, they determined a positive significant correlation
between students' grade point averages (academic success) and resilience levels. The results
of their study indicated that as students' academic success (grade point average) increased,
their resilience levels also increased. In this context, it can be asserted that it is important and
original to examine the resilience levels and early academic skills of 5-year-old preschoolers in
terms of math and science process skills and this study would contribute to child-rearing and
preschool education.

Aims of the Study

The aim of this study was to determine whether the resilience level and math and science
process skills of s5-year-old children attending preschool education differ based on
independent variables and to detect the correlations between them. The research questions
were listed as follows;

1. Is there a significant difference between the resilience levels of 5-year-old
preschoolers and gender, number of siblings, education level of parents, and family
income level?

2. Is there a significant difference between the mathematical skills of 5-year-old
preschoolers and gender, number of siblings, education level of parents, and family
income level?

3. Is there a significant difference between the science process skills of 5-year-old
preschoolers and gender, number of siblings, education level of parents, and family
income level?

4. Isthere a significant correlation between the resilience levels and mathematical skills
of 5-year-old preschoolers?

5. Is there a significant correlation between the resilience levels and science process
skills of 5-year-old preschoolers?

6. Are the resilience levels of 5-year-old preschoolers a significant predictor of
mathematics and science process skills?
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METHOD

The quantitative research model, which is a model providing results using analytical and
inferential statistics (Cohen, Manion & Morrison, 2005), was used in the study. A descriptive
survey method based on the quantitative research model was also employed in the study.
Descriptive research method enables to describe an existing situation or event as it is without
making any intervention (Karasar, 2015). Correlational research type, which is carried out to
determine the correlations between two or more variables, was used in the study to
determine the correlations between variables (Buyukozturk, Kilic Cakmak, Akgun, Karadeniz &
Demirel, 2012).

Sample

Criterion sampling, one of the purposeful sampling methods, was used in the study to
determine the sample. The sample of the study consisted of 5-year-old children who had
normal development, attended preschool education in independent kindergartens and
nursery classes affiliated with the Ministry of National Education, met at least one risk factor
in the list of risk factors used as criteria, and were adapted to the environment. In criterion
sampling method, units meeting the criteria determined for sampling are included in the
sampling (Buyukozturk et al., 2012). Considering the number of preschoolers residing in the
central districts of Malatya province (16876) as of 2019, the number of children to be included
from the population to the sample was calculated as 376.

During the data collection process, it was targeted to reach a total of 450 children who met
the list of risk factors and had normal development because of considering possible
difficulties and data losses. The data were collected between April and June 2019 so that the
teachers would get to know children better and the process of children gaining early
academic skills would be considerably realized. 427 data collection forms were returned and
43 forms were invalid due to several reasons and thus the study was conducted with the data
obtained from 384 data collection forms.

Table 1. Frequency Distribution of Risk Factors of the Children in the Study

Risk Factors Frequency
(n)

Poverty 81

Physical abuse 31

Emotional abuse 28

Sexual Abuse -

A family member with mental disorder 13

A family member with a serious health problem 29

The death of significant other in the child's life (Brother, grandmother, grandfather, etc.) 24

Family conflict (discussion, fighting parents) 62

Living on the street (like in a tent) -

Malnutrition (starvation of the child) 7
Living in high crime neighbourhoods 1
Witnessing a terrorist incident 4
Fear of being exposed to a terrorist incident 5
Single-parent family structure 49

A family member attempting or committing suicide -
Prolonged separation from his/her mother (the mother's separation from her child due to
long-term work or health problem)

The child is born with a very low birth weight 15
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The child is born prematurely (born before normal birth) 16
Death of Mother or father 21
Divorce 44
Mother or father leaving home 21
Negligence 56
Very strict parenting attitude 42
Violence at home 38
Unemployment problems (family member responsible for caring) 49
Adolescent mother (14-19 years old) 27
Living under very bad physical conditions (very bad physical conditions of the house) 23
One of the family members is an alcoholic 4

One of the family members is a drug addict (drugs or medicine) 1

Witnessing/being a victim of a natural disaster -

Social exclusion of the family 9

Child's exposure to social exclusion 24
Mother’s exposure to high levels of stress during pregnancy and after birth 22
Parents with low education level 61
A family member being sentenced to prison or having a criminal record 7

According to the list of risk factors of the children included in the study, the highest risk factor
was “Poverty” with 81 times. The teachers marked “Family Conflict (discussion, fighting
parents)” 62 times and “parents with low education level” 61 times. On the other hand, the
factors “Sexual abuse”, “Living on the street (like in a tent)”, “A family member attempting or
committing suicide”, and “Witnessing [ being a victim of a natural disaster” were not marked
atall.

Table 2. Distribution of Demographic Information of the Children

Variable Group Frequency (n) Percentage (%)
Girl 189 49.2
The gender of the child Boy 195 50.8
Literate-Primary school 78 20.3
Educational status of the Sgcondary School 39 10-2
High school 131 34.1
mother > .
University 136 35.4
Literate-Primary school 63 16.4
Educational status of the Secondary School 37 9.6
father High school 129 33.6
University 155 40.4
Single child 54 14.1
The number of siblings ! 71 445
2 107 279
3 or more 52 13.5
Very high 15 3.9
High 141 36.7
Family income level Medium 137 35.7
Low 77 20.1
Very low 14 3.6
Total 384 100
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When the distributions of the children based on gender were examined, it was observed that
while 189 (49.2%) of the participants were girls, 195 (50.8%) were boys. Concerning the
educational status of the mothers of the children, it was determined that 78 (20.3%) of the
mothers were literate-primary school graduate, 39 (10.2%) were secondary school graduate,
131 (34.1%) were high school graduate, and 136 (35.4%) were university graduates. When the
educational status of the fathers of the children was examined, it was observed that 63
(16.4%) of the fathers were literate-primary school graduate, 37 (9.6%) were secondary school
graduate, 129 (33.6%) were high school graduate, and 155 (40.4%) were university graduates.
When the distribution of the sample in terms of the number of siblings was examined, it was
observed that 54 (14.1%) of the participants were single children, 171 (44.5%) had 1 sibling, 107
(27.9%) had 2 siblings, 52 (13.5%) had 3 or more siblings. In terms of family income levels, 15
(3.9%) had a very high-income level, 141 (36.7%) had a high-income level, 137 (35.7%) had a
medium-income level, 77 (20.1%) had a low-income level, and 14 (3.6%) had a very low-income
level.

Data Collection Tools

Child Information Form

The form prepared by the researcher was filled by the teachers based on the child's
information written on the candidate registration form to determine the demographic
information of the child such as gender, number of siblings, education level of parents, and
family income level.

Risk Factors List

Based on the information obtained from the individual interview (E. Ersay, personal
communication, February 4, 2019), the “Risk Factors List” developed by Ersay (2016) lists
thoroughly the negative factors that may disrupt the development of children in the
preschool period, affect their lives negatively, and cause problematic behaviors. The list of risk
factors has 35 items that are ranked according to the frequency of occurrence. The list of risk
factors was used as a precondition for determining resilience in the preschool period. Some
risk factors in the scale are poverty, malnutrition (starvation of the child), divorce, and an
alcoholic family member.

Early Childhood Resilience Scale (ECRS)

Based on the information received during the individual interview, the "Early Childhood
Resilience Scale" (ECRS), developed by Ersay (2016), aims to measure the degree of positive
development in preschoolers exposed to negative experiences. ECRS had originally 51 items.
An exploratory factor analysis was performed by Ersay and Erdem (2017) on 375 data sets in
Sanliurfa. Before repeating the exploratory factor analysis, 12 items whose factor loads were
not suitable were omitted from the scale. In the later analysis, it was found that 39 items on
the scale showed a single-factor structure. The single-factor structure in the last version of the
scale accounts for 52.528% of the total variance. The Cronbach’s alpha coefficient of the
answers given to 39 items in the last version of the scale was calculated as 0.976. In the
validity and reliability study of the scale conducted in Ankara province, the confirmatory factor
analysis was performed on the data collected with ECRS (Ersay, 2018). In the analysis made
with 367 datasets, missing data were examined and 18 observation datasets were removed. It
was determined that the correlation between the items was below 0.80 and there were no
multiple connection problems. After examining the assumptions, the analysis was continued
with the data of 349 children. It was observed that the factor load values of the items in the
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scale ranged between 0.71 and 0.88. These results revealed that there were medium-high level
correlations between child resilience levels and items.

As a result of the reliability analysis made with the data of this study, the Cronbach’s alpha
coefficient of the overall scale was found to be .981. This result confirms that the
measurement tool is very reliable.

Early Childhood Mathematics Education Content Standards Scale (MCSS)

It was developed by Tastepe and Temel (2013) to measure and evaluate mathematics
education content standards. MCSS consists of a total of 27 items and 4 subscales as Number
/Counting Process Awareness (9 items), Measurement Awareness (5 items), Geometry and
Spatial Logic Awareness (7 items), and Data Collection and Statistical Awareness (6 items).
Total variance explained by 4 factors of MCSS is .74. As a result of the reliability analysis, the
Cronbach’s alpha coefficients were found as .96 in the Number/Counting Process Awareness
subscale, .91 in the Measurement Awareness subscale, .95 in the Geometry and Spatial Logic
Awareness subscale, .95 in the Data Collection and Statistical Awareness subscale, and .97 in
the overall scale.

Science Observation Form (SOF)

“Science Observation Form”, adapted by Kuru and Akman (2017), is a three-point Likert
(Always, Sometimes, and Never). The form consists of 3 subscales and 22 items: Science
Checklist, Problem Solving Checklist, and Scientific Attitude Observation Inventory. The
“Science Checklist” has 14 items to evaluate children's ability to make predictions and
inferences, measure, define variables, interpret data, classify, observe, select graphics, and
create patterns. The “Problem Solving Checklist” has 3 items to assess the skills of children to
cooperate, express the problem originally, and use various solutions. In the “Scientific
Attitude Observation Inventory” includes 5 items to evaluate children's trust in science
activities, their flexibility, their determination, and their attitude towards science. In this study,
Cronbach’s alpha coefficients of the reliability were found as .94 for Science Checklist, .79 for
Problem Solving Checklist, .93 for Scientific Attitude Observation Inventory and .96 for the
overall scale.

Data Analysis

In the data analysis, independent samples t-test was used to determine whether the resilience
levels and mathematics and science process skills of 5-year-old preschoolers differed
significantly based on gender. One-way analysis of variance (ANOVA) was used to determine
whether their resilience levels and mathematics and science process skills differed
significantly based on variables of the number of siblings, education level of the mother and
education level of the father. Kruskal-Wallis test was used to determine whether their
resilience levels and mathematics and science process skills differed significantly based on
family income level. Simple linear regression analysis was performed to find out to what
extent children's resilience levels predicted their mathematics and science process skill levels.
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RESULTS
Findings and Comments on the First Research Question

Table 3. Results of T-Test Analysis on Resilience Levels of the 5-Year-Old Preschoolers based on Gender

Gender N X sd t df p
Resilience Girl 189 143.37 26.70 .
Level Boy 195 136.12 28.92 2.552 382 .01

*p<.05

When the analysis results in the table were analyzed, a significant difference was found
[t(382)=2.552, p=.011] between the resilience levels of the children in terms of gender (p<.05).

Girls' resilience scores (i:143.37) were significantly higher than those of the boys
(X =136.12).

Table 4. Results of ANOVA on Resilience Levels of the 5-Year-Old Preschoolers based on the Number of
Siblings

Number of siblings N X Sd df F p Difference
1) Single child
54 138.90 28.28 3 2.225 .085
ibli

2)1sibling 171 139.63 27.78 380

Resilience > siblings

Level 3) g 107 143.98 27.11 383

4) 3 or more
siblings 52 131.84 29.58
Total 384 139.69 28.05

When the analysis results in the table were analyzed, it was observed that the resilience levels
of the children did not show a significant difference in terms of the number of siblings
[F(3.380)=2.225; p>.05]. In this context, it can be asserted that the resilience scores of 5-year-
old preschoolers were similar in terms of the number of siblings (single child, one sibling, two
siblings, three or more siblings).

Table 5. Results of ANOVA on Resilience Levels of the 5-Year-Old Preschoolers According to Mother's
Education Level

Mother's education level N X Sd df F p  Difference

1) Literate-primary school 8 134.20 32.27 3 1733 .160

2) Secondary school 39 137.69 2456 380
Resilience

High School
Level 3) High Schoo

131 143.12 24.1 383

4) University 136 140.10 29.63

Total 384 139.69  28.05
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When the analysis results were examined, no statistically significant difference was
determined between the resilience levels of children and their mother's education level
[F(3.380)=1.733; p>.05].

Table 6. Results of ANOVA on Resilience Levels of the 5-Year-Old Preschoolers According to Father's Education
Level

Father's = Difference
education level N X Sd df F P (Scheffe)
1) Literate- "
primary school 63 126.26 31.13 3 7.517 .000 3>1
Resilience 2) Secondary 37 141.02 24.07 380 4>1
Level school
3) High School 129 138.79 26.08 383
4) University 155 145.57 27.49
Total 384 139.69 28.05
*p<.05

When the analysis results were examined, a statistically significant difference was observed
between the resilience levels of the children and the education level of their fathers
[F(3.380)=7.517; p<.05]. In the Scheffe post-hoc test made to find out which group caused the
difference, the resilience levels of the children of fathers with high school education

(§:138.79) were significantly higher than the children whose fathers were literate-primary
school graduate (X =126.26) (p<.05). However, the resilience levels of the children of
university graduate fathers ( X =145.57) were significantly higher compared to children whose

fathers were literate-primary school graduates ( X =126.26) (p<.05).

Table 7. Results of Kruskal-Wallis Test on Resilience Levels of the 5-Year-Old Preschoolers According to
Family Income Level

Family income level N Mean Rank  df X2 p Difference

1) Very high 15 180.63 4  26.493 .000* 2-3,2-4

2) High 141 221.97 25,34
Resilience Level 3) Medium 137 19318 35

4) Low 77 154.02

5) Very low 14 113.39

Total 384

*p<.05

When the test results in the table were analyzed, the resilience levels of the 5-year-old
preschoolers differed significantly based on their family income level [x2 (df=4,
n=384)=26.493; p<.05]. As a result of multiple comparisons made with the Mann-Whitney U
test to determine the difference between which groups; the resilience levels of the children
with high family income were significantly higher than those with medium-low, and very low
family income (p<.05). Nevertheless, the resilience levels of children with medium family
income were significantly higher compared to those with low and very low family income.
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Findings and Comments on the Second Research Question

Table 8. Results of T-Test Analysis on Math Skills of the 5-Year-Old Preschoolers based on Gender

Gender N X Sd t df p
. Girl 189 109.70 20.98 i
Math Skills Boy 195 10.00 2092 139 382 .889

When the analysis results were examined, it was found that there was no significant
difference between the math skill scores of the children and gender [t(382)=.139, p=.889]
p>.05.

Table 9. Results of ANOVA Test Analysis on Math Skills of the 5-Year-Old Preschoolers based on Number of
Siblings

Number of Siblings N X sd  df F [zgzﬁ';?ec;
1) Single child 54 110.25 20.39 3 6.748  .000* 1>4
Math 2) 1sibling 171 112.09 20.22 380 2>4
skills 3) 2 siblings 107 11.76 19.62 383 3>4
4)3 ormore siblings 52 98.13 22.26
Total 384 109.85  28.05

*p<.05

When the analysis results were analyzed, it was observed that the math skill scores of the
children differed significantly based on the number of siblings [F(3.380) =6.748; p<.05]. In the
Scheffe post-hoc test made to find out which group caused the difference, the children, who
were a single child ( X =110.25), had 1 sibling ( X =112.09) and had 2 siblings ( X =111.76), had

significantly higher math skill scores than those with 3 or more siblings ( X =98.13) at the level
of p<.05.

Table 10. Results of ANOVA on Math Skills of the 5-Year-Old Preschoolers According to Mother's Education
Level

Mother's = Difference
education level N X sd df F P (Scheffe)
1) Literate-primary "
school 78 101.98 21.99 3 6.533 .000 3>1
2) Secondary

Math school 39 106.12 17.29 380 4>1

Skills 3) High school 131 11.14 19.11 383
4) University 136 114.19 21.39
Total 384 109.85  20.82

*p<.05

When the analysis results were examined, a statistically significant difference was observed
between the math skill scores of the children and their mother's education level
[F(3.380)=6.533; p<.05]. In the Scheffe post-hoc test made to find out which group caused the

difference, the math skill scores of the children of high school graduate mothers (X =111.14)
were significantly higher than those of the children whose mother was the literate-primary

school graduate ( X =101.98) (p<.05). On the other hand, the math skill scores of the children
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of university graduate mothers (X:114.19) were significantly higher than those of the

children of literate-primary school graduate mothers ( X =101.98) (p<.05).

Table 11. Results of ANOVA on Math Skills of the 5-Year-Old Preschoolers According to Father's Educational
Status

Father's = Difference

Educational Status X sd df F Scheffe

;)Choljerate-pnmary 63 95.69 20.40 3 20.857  .000* 2>1
Math 2) Secondary school 37 108.51 20.61 380 3>1
Skills 3) High school 129 107.47 20.09 383 4>1

4) University 155 117.90 17.98 4>3

Total 384 109.85 20.82

*p<.05

When the analysis results were examined, a statistically significant difference was determined
between the math skill scores of the children and their father's education level
F(3.380)=20.857; p<.05]. In the Scheffe post-hoc test made to find out which groups caused
the difference, the math skill scores of the children, whose fathers were university

(§:117.9o), high school (i:1o7.47) and secondary school (i:1o8.51) graduates, were
significantly higher compared to the children whose father was literacy-primary school

graduate (X=95.69). However, the math skill scores of children of university graduate
fathers ( X =117.90) were significantly higher than those of children of high school graduate
fathers ( X =107.47) (p<.05).

Table 12. Results of Kruskal-Wallis Test Analysis on Math Skills of the 5-Year-Old Preschoolers According to
Family Income Status

Family Income Level N Mean Rank  df X2 P Difference

1) Very high 15 254.87 4 73355 .000% 1-3,1-4

2) High 141 240.92 23,24
Mathskiis > Medium 137 184.81 2534

4) Low 77 123.54 35

5) Very low 14 92.54

Total 384

*p<.05

When the analysis results were examined, the math skill scores of the 5-year-old children
differed significantly based on their family income level [x2 (df=4, n=384)=73.355; p<.05]. As a
result of multiple comparisons made with the Mann-Whitney U test to determine which
groups causing the difference, the math skill scores of the children with high family income
were significantly higher than those of the children with “medium”, “low” and “very low”
family income levels. The math skill scores of the children with “very high” family income were
significantly higher compared to those with “medium” and “low” family income level (p<.05).
However, the math skill scores of the children with “medium” family income levels were
significantly higher than those of the children with “low” and “very low” family income levels.
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Findings and Comments on the Third Research Question

Table 13. Results of T-Test Analysis on Science Process Skills of the 5-Year-Old Preschoolers based on Gender

Gender N X Sd t df P

Science process skills Girl 189 52:54 10.77

1.60 82 .10
Boy 195 50.86 9.73 7 3 9

When the analysis results were analyzed, it was found that there was no significant difference
between the gender and science process skill scores of the 5-year-old preschoolers
[t(382)=1.607, p=.109]

Table 14. Results of ANOVA on Science Process Skills of the 5-Year-Old Preschoolers According to Number of
Siblings

Number of < Difference
siblings NOX sddf  F P (Scheffe)
1) Single child 54 52.96 9.36 3 3.850  .010% 3>4
Science 2) 1sibling 171 51.43 10.06 380
process 3) 2 siblings 107 53.35 9.73 383
skills 4)3 ormore 52 47.76 12.03
siblings

Total 384 51.69 10.28

*p<.05

When the analysis results were analysed, it was determined that the science process skill
scores of the children differed significantly based on the number of siblings [F (3,380)=3.850;
p<.05]. In the Scheffe post-hoc test made to find out which group caused the difference,

science process skill scores of the children with 2 siblings (X =53.35) were significantly higher
than those of children with 3 siblings ( X =47.76) (p<.05).

Table 15. Results of ANOVA on Science Process Skills of the 5-Year-Old Preschoolers According to Mother’s
Education Level

Mother's education level N X Sd df F p Difference

1) Literate-primary school 78 48.98 11.97 3 2.355 .072

Science 2) Secondary School 39 52.12 8.73 380

process 3) High School 131 52.38 9.20 383
skills 4) University 136 52.46  10.46
Total 384 51.69 10.28

When the analysis results were examined, it was determined that there was no statistically
significant difference between the science process skill scores of the children and their
mother's education levels [F(3.380)=2.355; p>.05].

Table 16. Results of ANOVA on Science Process Skills of the 5-Year-Old Preschoolers According to Father's
Education Level

Father's = Difference
Education Level X Sd df F P Scheffe
Science 1) Literate- "
process skills  primary school 78 4498 10-99 3 14389 .000 21
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2) Secondary

School 39 52.75 9.61 380 3>1
3) High School 131 51.27 9.51 383 4>1
4) University 136 54.50 9.51

Total

384 51.69 10.28

*p<.05

When the analysis results were analyzed, a statistically significant difference was determined
between the science process skill scores of the children and their fathers' education level
[F(3.380)=14.389; p<.05]. In the Scheffe post-hoc test made to find out which group caused
the difference, science process skill scores of the children, whose fathers were university

(§:54.50), high school (i:51.27), and secondary school (§:52.75) graduate, were
significantly higher than those of the children of literacy-primary school graduate fathers

(X =44.98).

Table 17. Results of Kruskal-Wallis Test Analysis on Science Process Skills of the 5-Year-Old Preschoolers
According to Family Income Level

Family income Mean

level N Rank df e P Difference
1) Very high 15 234.00 7 43030 000% s
2) High 141 230.84 2324
Science process 3) Medium 137 185.74 21534
skills 4) Low - 3917 .
5) Very low 14 121,32
Total 384

*p<.05
Findings and Comments on the Fourth Research Question

Table 18. Analysis Results Regarding the Correlation between the Resilience Levels and Math Skills of the 5-
Year-Old Preschoolers

Variable Resilience Math Skills
Resilience - 667%*
Math Skills 667%* )
**p<.01

When the analysis results in the table were examined, it was observed that there was a
positive and moderate significant correlation between the resilience levels and mathematical
skills of the 5-year-old children (r=.667; p<0.01).

Findings and Comments on the Fifth Research Question

Table 19. Analysis Results Regarding the Correlation between the Resilience Levels and Science Process Skills
of the 5-Year-Old Preschoolers

Variable Resilience Science process skills
Resilience - .756%%
Science process skills .756%* -

**p<.01
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When the analysis results were analyzed, it was determined that there was a positive and
highly significant correlation between the resilience levels and science process skills of the 5-
year-old preschoolers (r=.756; p<0.01).

Findings and Comments on the Sixth Research Question

Table 20. Results of Simple Linear Regression Analysis Regarding Prediction of Mathematical Skills of the 5-
Year-Old Preschoolers

Variable B Standard Error B T P
Constant 40.659 4.030 10.088 .000
Resilience .495 .028 .667 17.510 .000

R=.667, R’ = .445 F(1-383)= 306.600 P= .000

In the analysis, while resilience was considered as an independent (predictive) variable, math
skills were considered as a dependent (predicted) variable. When the simple linear regression
results in the table were evaluated, resilience levels of the children were observed to be a
significant predictor of their mathematical skills [R=.667, R*=.445, p= .00]. According to these
results, the resilience levels of the children accounted for 44.5% of the total variance related to
the scores of the mathematics education content standards scale.

Table 21. Results of Simple Linear Regression Analysis Regarding Prediction of Science Process Skills of the 5-
Year-Old Preschoolers

Variable B Standard error B T P
Constant 12.992 1.749 7.426 .000
Resilience 277 .012 .756 22.562 .000

R=.756, R*=.571 F(1-383)=509.029 P=.000

In the analysis, while resilience was considered as an independent (predictive) variable,
science process skills were considered as dependent (predicted) variables. When the simple
linear regression results in the table were evaluated, resilience levels of the children were a
significant predictor of their science process skills [R=.756, R*=.571, p= .00]. According to these
results, the resilience levels of the children accounted for 57.1% of the total variance related to
the scores of the science processes observation form.

DISCUSSION AND CONCLUSION

In this section, the resilience levels and mathematics and science process skills of the 5-year-
old preschoolers and whether these skill levels varied based on gender, mother’s education
level, father's education level, number of siblings and family income level, as well as the
correlations between them, were examined and discussed in accordance with the research
questions examined in the study.

Results for the First Research Question

The resilience levels of 5-year-old preschoolers showed a significant difference in favor of girls
in terms of the scores of the Early Childhood Resilience Scale. This may be associated with the
fact that girls' social-emotional skills may be more advanced than boys in life difficulties and
stressful situations. While girls generally use more social support, positive thoughts and social
strategies in coping with stress, boys tend towards physical activities (Frydenberg & Lewis,
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1993). Additionally, Hampel and Petermann (2005) investigated the effect of gender on
coping skills of children and adolescents in their study and observed that girls obtained high
scores in their ability to cope with difficulty in seeking support and incompatible conditions (a
dimension of resilience). Werner (1993) states that especially girls have better cognitive and
reading skills and are more resilient than children who develop problems later. While there are
similar study findings in the literature (Erdem, 2017; Gundas & Kocak, 2015; Onat, 2010; Sun &
Stewart, 2007), some studies have reported that resilience levels do not cause a significant
difference in terms of gender (Ciftci Aridag & Unsal Seydoogullari, 2018; Erkoc, 2019).
However, in some studies (Bahadir Yilmaz & Oz, 2015; Lazaridou & Beka, 2014), the resilience
levels of boys were found to be higher than girls. Different findings in the literature may have
been caused by the characteristics of the sample or study group, or whether risk factors are
taken into consideration in determining individuals included in the sample in resilience studies.
The presence of risk factors is essential for the development of resilience. For this reason, it is
thought that the studies conducted without risk factors would not meet the theoretical
framework of resilience (Isik, 2016).

It was observed that the resilience levels of the 5-year-old children who attended preschool
education did not make a significant difference according to the number of siblings. In other
words, the resilience scores of the children were similar in terms of the number of siblings.
This result can be explained by the fact that resilience depends mostly on individual
characteristics and intrinsic motivation. In this context, when resilience is considered as a
process of adaptation, it means successfully fulfillment of the most obvious individual tasks
for the developmental periods (Egeland, Carlson & Sroufe, 1993). In the study by Terzi (2000),
the students' scores on interpersonal problem-solving skill perceptions, which are a dimension
of resilience, did not constitute a difference according to the number of siblings, which
supports the present study. On the other hand, in the study by Erdem (2017), it was found that
the number of children in the family did not lead to differentiation in resilience levels.

There was no statistically significant difference between the resilience levels of the 5-year-old
preschoolers and their mother's education level. This finding may be associated with the fact
that mother is generally more responsible for raising children than father according to
traditions of Turkish society and differences such as education level or working status of
mother do not change the mother's way of raising the child. In this case, the resilience of the
child may affect the father or other family members other than the mother. In the study by
Ogelman (2015), she determined that fathers had more effect on the resilience levels of
children when compared to mothers. The study conducted by Erdem (2017) with preschool
children revealed that the resilience levels of the children did not change according to the
education level of the mother, which supports the finding of the study. Contrary to these
findings in the literature, Bahadir Yilmaz and Oz (2015) stated that as the education level of
the parents decreased, the resilience level of students increased, that is, an inverse proportion
between the of parental education level and the resilience of the children.

There was a statistically significant difference between the resilience levels of the participants
and their fathers' education level. This difference was in favor of those with high educational
status probably due to the fact that as the education level increases, parental attitudes
become more democratic, and parents' social-emotional development such as getting help,
communication, empathy, and protective relationships are supported more by parents. While
authoritarian parents prevent the child from gaining experience due to their strict discipline
and punishment (Eldeleklioglu, 1996), democratic parents create the most positive
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environment for their children 's identity and personality development with unconditional
love and respect (Ciftci Aridag & Unsal Seydoogullari, 2018). In the study conducted by
Ogelman (2015), to examine the predictive effect of parents' acceptance-rejection levels on
the resilience of their preschool children, a negative and strong correlation was found
between the neglect/indifference and aggression/hostility levels of the fathers and the
resilience levels of the children. In the study by Erdem (2017), the resilience levels of children
of high school graduate fathers were higher than those of children of primary school graduate
fathers. In their study, Arastaman and Balci (2013) showed that there was a significant
correlation between student resilience and family support and family support was an
important determinant of student resilience. If parents are successful in providing an
emotionally stable and stimulating environment, the negative effects of material restraints
can be minimized.

The resilience levels of the 5-year-old children showed a significant difference according to
their family income. This difference was in favor of those with higher family income.
Newbigging (2018) defines resilience as the ability to handle life's difficulties and stress in a
healthy and positive way. Social and economic conditions affect a child's ability to develop
resilience. Huang, Han, Sun, Zhang, & Li (2018) state that low socioeconomic family status is
closely related to increased risk of emotional adjustment and resilience among adolescents.
Terzi (2000) observed that the highest mean scores of interpersonal problem-solving skill
levels, a dimension of resilience, were determined in students from the upper socioeconomic
level, which was followed by students from the medium and lower socioeconomic levels,
respectively.

Results for the Second Research Question

There was no significant difference between the gender and mathematical skill scores of 5-
year-old preschoolers. This may be due to the fact that the differences in the academic
success of children in the preschool period were not yet clear in terms of gender, and the
perspective of children on mathematics and the activities in the context of gender in this
period is not completely different. As a matter of fact, in their study, Leahey and Guo (2001)
examined the gender differences in mathematics level and determined that the average
reasoning scores of girls between the ages of 11-13 were statistically significant and higher
when there was a minor gender difference in the field of mathematical reasoning. In the
literature, similar results were found in studies examining the correlation and difference
between children's mathematical skills and gender (Avcilar & Kesicioglu, 2018; Avci, 2015;
Aktas Arnas, Deretarla Gul & Sigirtmac, 2003; Bulut Peduk, 2007; Ceylan, 2016; Celik, 2015;
Dagli, 2007; Demir & Dere Ciftci, 2018; Karaman, 2012; Kuru, 2015; Polat Unutkan, 2007; Sezer,
2008; Taskin, 2013).

It was found that mathematical skill scores of the 5-year-old children who attended preschool
education differed significantly according to the number of siblings. Mathematical skill scores
of the children who were a single child or had 1 sibling and 2 siblings were significantly higher
compared to the children with 3 or more siblings. This finding may be due to the fact that as
the number of siblings increases, the time allocated by parents for each child may be shorter
and the available socioeconomic opportunities may be more limited. The lower or higher
number of siblings affects the success level of the children (Saral, 1993). In a study, the
success scores of the children who had two siblings at most were found to be higher than
those with many siblings (Saral, 1993). In the study by Avci (2015), the math talent score
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varied based on the number of children in the family, the children of families having 2 children
had the highest mean score, which was followed by children of families with one child, 4 and 3
children. There are also studies in the literature reporting no significant difference between
the number of siblings and success (Aslanargun, Bozkurt & Sarioglu, 2016; Guven, 2007; Sezer,
2008). These differences may have resulted from the characteristics of the sample group
determined based on a criterion.

A statistically significant difference was found between the mathematical skill scores of 5-
year-old preschoolers and their mother's education level. This difference was in favor of the
children of mothers with a higher education level. This finding is associated with the fact that
the mother with higher education level can have more knowledge, skills, and concepts related
to other academic skills, especially mathematics in the preschool period, and they can direct
their children accordingly and increase the number and variety of activities related to
mathematics at home. In this context, Musun Miller and Blevins Knabe (1998) stated that as
parents attached more importance to mathematics, they performed more mathematical
activities with their children. They also stated that high levels of parental involvement in
mathematics were closely related to the development and support of all skill areas. Similar
studies in the literature (Aslanargun et al., 2016; Bulut Peduk, 2007; Celik, 2015; Dagli, 2007;
Guven, 2007; Karabekmez, 2018; Lopez, Gallimore, Garnier, & Reese, 2007; Ozer & Anil, 2011)
support this finding.

There was a statistically significant difference between the mathematical skill scores of the 5-
year-old preschoolers and their fathers' education level. This difference was in favor of the
children of fathers with higher education levels. This finding may be associated with the fact
that the education level of fathers is a measure of the cognitive support they will provide to
their children because the child-rearing starts mainly in the family and the family is the primary
factor in the acquisition of mathematics and other academic skills during the preschool
period. Furthermore, in their study, Musun Miller and Blevins Knabe (1998) stated that
parents and teachers are more effective than the child's innate skills, and especially parents
had the greatest impact on all development areas of preschool children. In her study, Peters
(1998) reported that games were effective in increasing children's learning in order to support
and spread their mathematical learning only if there was parental support. Some studies in
the literature (Aslanargun et al., 2016; Celik, 2015; Guven, 2007; Lopez et al., 2007; Ozer & Anil,
2011) support this finding.

Mathematical skill scores of the 5-year-old preschoolers differed significantly based on their
family income. This difference was in favor of those with higher family income levels in each
group. This finding may be due to the fact that the increase in family income level supports
mathematical learning of the children, various environments and functional materials can be
found more at home, and this provides an important contribution to the formation of
prelearning about children and reinforcing what is learned. Anderson (1997) states that
children's mathematical learning can be supported in contextualized ways with concrete
materials and pictures so that the acquisition of mathematical skills can be more effective.
However, Sakakibara (2014) emphasizes that mathematical knowledge of students at risk (for
example, students from low-income families) is lower than those without risk, even when
starting school. Children from low-income families are more likely to have poor mental
experiences compared to children from high-income families (Newbigging, 2018). In the
literature, there are studies supporting the results of the present study (Aslanargun et al.,
2016; Celik, 2015; Starkey, Klein & Wakeley, 2004; Zheng & Libertus, 2018).
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Results for the Third Research Question

There was no significant difference between the gender and the science process skill scores of
the 5-year-old preschoolers. This finding may be associated with the fact that preschool-aged
children do not yet have differentiation in their science activities according to their gender,
they discover something new every day during the process of recognizing and understanding
the nature, they use basic processes in these discovery experiences and they are inadequate
to experience all these. In this context, secondary school years after early childhood are
expressed as a period when differences in success generally increase based on gender (Jones,
Howe & Rua, 2000). In their study, Guo, Piasta, and Bowles (2015) examined science
knowledge of preschool children from various contexts and found that their ability to
understand the concepts of science during preschool years was the same for girls and boys.
Some studies in the literature support the results of the present study (Akman, Ustun & Guler,
2003; Kunt, Ozel & Kunt, 2015; Kesik, 2016; Kuru & Akman, 2017; Olcer, 2017; Ramazan & Demir;
201M).

It was found that the science process skill scores of the 5-year-old preschoolers differed
significantly according to the number of siblings. This difference was found to be significantly
higher in children with 2 siblings than those with 3 or more siblings. This result may be due to
the fact that parents with a high number of children can allocate more limited financial/moral
opportunities for each child. The number of siblings affects the success level of children (Saral,
1993). In the study, the success scores of the children with two siblings were found to be
higher than those with more siblings (Saral, 1993). The results of the study by Kilic and
Hasiloglu (2017) revealed that as the number of siblings increased, the academic success rates
of the students in Turkish and Science decreased. In the study conducted by Olcer (2017) to
examine the science content knowledge in preschool children aged 5-6 years, it was observed
that the scores of the children in the physical sciences, life sciences, earth and space sciences
subscales were in favor of single child in terms of the number of siblings.

There was no statistically significant difference between the science process skill scores of the
5-year-old children and their mothers' education level. The results of the study conducted by
Kilic and Hasiloglu (2017) indicated that there was no significant difference between the
mother's education level and the students' success in science class, which supports this result
of the present study. In the literature, there are also studies not supporting this result (Guo et
al., 2015; Olcer, 2017; Ramazan & Demir, 2011). Different results in the literature may have been
associated with the characteristics of the sample or study group or whether risk factors are
taken into consideration in determining individuals included in the sample in resilience studies.
There was a statistically significant difference between the science process skill scores of the
5-year-old preschoolers and their fathers' education level. This difference was in favor of the
children of fathers with higher education levels. This is thought to be directly related to the
patriarchal Turkish family structure, thus, the fathers' position in the family and their role in
child-rearing. For this reason, the education level of the father has an important effect on the
academic success of the children. In the literature, there are studies supporting the result of
the present study related to parental education levels (Burusic, Simunovi¢ & Velic, 2018; Kesik,
2016; Kunt et al., 2015; Olcer, 2017; Ozer & Anil, 2011).

Science process skill scores of the 5-year-old preschoolers differed significantly based on their

family income level. This difference was in favor of those with higher family income levels. This
result may be due to the fact that as family income level increases the child could experience
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richer learning experiences. Children from low-income families are more likely to have poor
mental experiences compared to children from high-income families (Newbigging, 2018). In
their study, Burusi¢ et al., (2018) stated that students with low socioeconomic levels had
lower success in STEM and there was a positive correlation between family income and
children's STEM success. In the study conducted by Davis Kean (2005) to investigate the
effect of parental education and family income on a child’s success, it was found that parental
education and family income caused significant differences in the academic success of
children. In their study, Gutman and Eccles (1999) found that the financial strain of the parents
likely increased the presence of negative parent-adolescent relationships and affected
negatively the parental involvement at school.

Results for the Fourth Research Question

It was observed that there was a positive and moderate significant correlation between the
resilience levels and mathematical skills of the 5-year-old preschoolers. Difficulties and
obstacles in the learning process of mathematics can lead to unwanted pressures and adverse
conditions. These negative pressures and conditions can result in negative learning
experiences for students. In this context, resilience enables students to deal with and
overcome obstacles and negative situations in the learning process so that they can turn
these negative situations into positive ones. In this respect, flexible students can achieve
better learning success in the learning process (Hutauruk & Priatna, 2017). Children's cognitive
abilities affect problem-solving and other adaptation aspects (Masten, Best & Garmezy, 1990).
When considering that resilience is a psychomotor adaptation process (Masten & Powell,
2003), it can be asserted that the child's adaptation processes and math skills are interactive.
In the resilience study conducted by Cutuli et al., (2012) with students at risk, they found that
the negative life events affected and increased the mathematics achievement of low-income
students. Resilient learners know that learning math requires struggle and they can find
appropriate support and experience positive emotions related to success. In this respect,
teaching mathematical resistance allows students to use math skills effectively and gain new
math skills when necessary (Lee & Johnston Wilder, 2017).

Results for the Fifth Research Question

It was observed that there was a positive and high correlation between resilience levels and
the science process skills of the 5-year-old preschoolers. In other words, any
increase/decrease in resilience levels of the children increased/decreased science process
skills. Science process skills refer to the ways to access and use information. Scientists
observe, group, compare, measure, experiment, create hypotheses, make decisions, and try
to draw conclusions. Just like scientists, children engage in these activities at early ages. This is
inherent in children (Tan & Temiz, 2003). Along with their inherent science process activities,
children have innate resilience characteristics. In this context, innate resilience capacity helps
children develop critical awareness and focus on a goal and problem-solving skills (Benard,
1995). Also, resilient children tend to establish positive communication and relationships with
the family, school, and community (Benard, 1993). It can be asserted that communication
skills can be high in science process skills. The fact that children are strong and resilient to the
difficulties in science learning along with academic success also makes it indispensable. Some
countries, communities, and individuals are considered to be more resilient than others. The
data obtained from PISA revealed that when approximately 25% (one million) of
disadvantaged students in OECD counties were compared with students in other countries,
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they were more resilient and had a higher level of basic skills such as mathematics, science,
and reading (OECD, 2014). In the study by Mwangi, Okatcha, Kinai, and Ireri (2015) to examine
the relationship between academic resilience and achievement, they found a positive and
significant correlation. This study revealed that academically resistant students were more
successful at school.

Results Regarding the Sixth Research Question

It was observed that the resilience levels of the 5-year-old preschoolers were a significant
predictor of their mathematical skills. According to these results, their resilience levels
accounted for 44.5% of the total variance related to their scores of the mathematics education
content standards scale. In addition, it was observed that the resilience levels of children were
a significant predictor of science process skill levels. According to these results, their resilience
levels accounted for 57.1% of the total variance related to their scores of the science processes
observation form. These results showed that the resilience levels of preschool children were a
significant predictor of their early academic skills. This effect predicts children to be successful
in early academic skills by adapting to all negativities in the face of challenging conditions in
life, negative experiences, and academic difficulties. In this context, it was observed that
children's social/emotional/behavioral skills were a significant predictor of their cognitive
skills.

Recommendations

The results of the present study revealed that children's resilience level was a significant
predictor of early academic skills such as math and science process skills. In this context,
considering that all development areas affect and complement each other and development
as a whole, educators in schools can provide special contributions to multi-faceted
development by supporting them in their social, behavioral, and affective characteristics
without focusing only on academic success/skill. In this study conducted on resilience levels
and mathematics and science process skills of the 5-year-old children, the gender, parental
education level, the number of siblings, and family income level were limited to quantitative
data obtained from the relevant scales. In this context, it is recommended to acquire new
gains to support child development with different findings related to resilience, mathematics
and science process skills by using mixed methods and various demographic variables
including different preschool age groups.
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