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ABSTRACT

INVESTIGATING THE RELATIONSHIP BETWEEN CHILDREN’S SCIENTIFIC
PROCESS SKILLS AND PARENTS’ SCIENTIFIC LITERACY SKILLS

ISLER, Bengi Nur
M.S., The Department of Elementary and Early Childhood Education, Early
Childhood Education
Supervisor: Assoc. Prof. Dr. Hasibe Ozlen DEMIRCAN

September 2023, 157 pages

This study was designed as a quantitative study to investigate the relationship between
children’s scientific process skills and parents’ scientific literacy skills. The
participants of this study were 354 children enrolled in preschool education in istanbul,
along with their parents in the spring term of 2022-2023 academic year. The study was
conducted using three data collection instruments. These instruments were
Demographic Information Form, Scientific Process Skills Scale for 60-72-month-old
Children (Ozkan, 2015) and Universal Science Literacy Scale (USLS) (Celik, 2016).
The data were analyzed by using two-way between groups analysis of variance
(ANOVA), one-way analysis of variance (ANOVA), and hierarchical multiple
regression (HMR). The study findings showed no statistically significant difference in
children’s scientific process skills regarding gender and number of siblings they have.
However, the study’s findings indicated a statistically significant difference in
children’s scientific process skills based on age, favoring the older age group. In
addition, parents’ scientific literacy skills levels were recorded as high and very high.

Furthermore, the study findings indicated that parents’ scientific literacy skills



predicted children’s scientific process skill scores after controlling for the effects of

demographic characteristics, specifically education status and parents’ ages.

Keywords: Scientific Process Skills, Scientific Literacy Skills, Preschool Children,

Parents
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COCUKLARIN BILIMSEL SUREC BECERILERI ILE EBEVEYNLERIN
BILIMSEL OKURYAZARLIK BECERILERI ARASINDAKI ILISKININ
INCELENMESI

ISLER, Bengi Nur
Yiksek Lisans, Temel Egitim, Okul Oncesi Egitimi BolUmd
Tez Yoneticisi: Dog. Dr. Hasibe Ozlen DEMIRCAN

Eylul 2023, 157 sayfa

Bu arastirma c¢ocuklarin bilimsel siire¢ becerileri ile ebeveynlerin bilimsel
okuryazarlik becerileri arasindaki iliskiyi incelemek amaciyla nicel bir ¢alisma olarak
tasarlanmigtir. Bu calismanin katilimeilarini 2022-2023 egitim 6gretim yili bahar
doneminde Istanbul’da okul dncesi egitime devam eden 354 ¢ocuk ile ebeveynleri
olusturmustur. Arastirma {i¢ veri toplama araci kullanilarak gerceklestirilmistir. Bu
veri toplama araglar;, Demografik Bilgi Formu, 60-72 Ay Cocuklar I¢in Bilimsel
Siire¢ Becerileri Olgegi (Ozkan, 2015) ve Evrensel Fen Okuryazarlik Olgegi’dir
(USLS) (Celik, 2016). Arastirmanin analizleri, gruplar arasi iki yonlii varyans analizi
(ANOVA), tek yonlii varyans analizi (ANOVA) ve hiyerarsik ¢oklu regresyon (HMR)
analiz yontemleri kullanilarak yapilmistir. Arastirmanm bulgulari, ¢ocuklarin
cinsiyetlerine ve sahip olduklar1 kardes sayisina gore bilimsel siire¢ becerilerinde
istatistiksel olarak anlamli bir farklilik géstermemistir. Bununla birlikte, calismanin
bulgulari, ¢ocuklarin bilimsel siire¢ becerilerinde yasa bagli olarak daha biiytlik yas
grubu lehine istatistiksel olarak anlamli bir fark oldugunu gdstermistir. Ebeveynlerin
bilimsel okuryazarlik diizeyleri yiiksek ve ¢ok yiiksek olarak kaydedilmistir. Ayrica,
aragtirmanin bulgulari, ebeveynlerin bilimsel okuryazarlik becerilerinin, egitim

Vi



durumu ve ebeveynlerin yaslar1 gibi demografik 6zelliklerin etkileri kontrol edildikten

sonra, ¢cocuklarin bilimsel siire¢ beceri puanlarini yordadigini géstermistir.

Anahtar Kelimeler: Bilimsel Siire¢ Becerileri, Bilimsel Okuryazarlik Becerileri,

Okul Oncesi Donemdeki Cocuklar, Ebeveynler
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CHAPTER 1

INTRODUCTION

Children naturally observe, investigate, and create discoveries about their environment
during the early stages of development (Gallenstein, 2005; National Research Council,
2012). The inherent curiosity of young children is apparent through their inquisitive
nature, as evidenced by the frequency and variety of questions they ask about the world
(Piaget, 1955). Children show a deep interest in everything around them, keeping an
optimistic view that fuels their desire to learn and develop their abilities, and are
generally unafraid of problems or setbacks (Freedman-Doan et al., 2000).
Furthermore, these innate abilities form the foundation of scientific education and can
be further enhanced by engaging children in science-related activities during their
early years (Hamlin &Wisneski, 2012; National Science Teachers Association, 2014).
This not only establishes a solid basis for future interest in science but also nurtures
their curiosity and passion for scientific exploration (National Research Council,
2012). Maintaining early interests, according to research findings, can have a long-
term influence by fostering continued involvement with science and affecting
children’s future vocational preference (Crowley et al., 2015). Therefore, children’s

interest in science should be cultivated and encouraged from a young age.

Integrating science into children’s education is critical since it serves as a foundation
to understand the world. Use of scientific approaches empowers children to develop
important problem-solving skills, make connections to understand the universe, and
improve their decision-making skills (Demir, 2016). Nonetheless, the National
Science Teachers Association (2009) states that young children may need more time
to completely grasp scientific concepts. Children can actively engage with their
environment in science settings offered by adults, allowing them to gain the required
abilities for future scientific literacy skills by establishing connections between new
material and their previous knowledge (National Science Teachers Association, 2009).

Scientific literacy skills were initially defined as “the possession of knowledge and



understanding of scientific concepts and processes essential for making personal
decisions participating in civic and cultural activities, and attaining economic
productivity” (National Research Council, 1996, p. 22). This highlights the crucial
significance of scientific literacy skills in shaping individuals’ lives. The standard
definition of scientific literacy skills includes the awareness of scientific norms and
knowledge of important scientific notions (Miller, 1983). Another definition of
scientific literacy skills include understanding science-related subjects in terms of
theories and phenomena and using existing knowledge and data to evaluate and make
inferences (Dragos & Mih, 2015). Therefore, scientific literacy skills are the process
of understanding problems and how to approach them in the most effective way to
solve them (Dragos & Mih, 2015).

Scientific literacy skills could develop when individuals can problem-solve, explain
and make inferences, and understand the scientific investigation steps to reach
conclusions and these skills are known as scientific process skills, eventually leading
to scientific literacy skills (Organization for Economic Co-operation and
Development, 2003). The acquisition of scientific process skills can be regarded as a
significant step towards developing scientific literacy skills (Jones et al., 2008). The
findings of several studies have indicated that the effective utilization of scientific
process skills plays a crucial role in the formation and advancement of scientific
literacy skills in children and adults (Aydin-Ceran & Esen, 2022; Husna et al., 2022;
Kaya et al., 2012).

A central aim of childhood education remains to cultivate scientifically literate
learners, while presuming that on their own, children are unable to become sufficiently
adept in scientific methods (Watters et al., 2001). However, it is known that children’s
intrinsic curiosity encourages them to be actively engaged in their surroundings,
naturally leading to the development of scientific process skills, namely, observation,
classifying, communicating, estimating, predicting, and inferring. These skills involve
learning by doing and serve as a life-long learning process enabling individuals to
create knowledge and solve problems (Ozkan, 2015). Scientific process skills form the
fundamentals of the context of active investigations children make in daily life (Jones
et al., 2008). They promote the development of knowledge-gaining abilities used to
acquire knowledge by using optimal cognitive and psychomotor skills (Turiman et al.,
2



2012). Therefore, scientific process skills enable children to be active and develop a
responsibility for individual learning. Developing scientific process skills allow
children to think critically, make decisions, solve problems, find answers, and satisfy

their curiosity when faced with a problem.

Moreover, scientific process skills can prepare children for the thinking process and
scientific attitude (Turiman et al., 2012). The instruction and acquisition of scientific
process skills are designed to allow children to grasp the facts and concepts while also
relating them to the theory of using scientific process skills and fostering scientific
attitudes (Turiman et al., 2012). Moreover, children’s use of scientific process skills
enables them to understand scientific concepts, learn scientific information, discover
the nature of science, be free researchers, and develop positive attitudes, interests, and
skills toward science (Bat1 & Kaptan, 2013). In addition, in developing or utilizing
scientific process skills, certain factors such as their gender, age, number of siblings,

and parental influence could play a significant role.

Research suggests that gender related science encounters outside of the school may
occur before notable variations in science achievements occur (Adamson et al., 1998).
The studies focused on the family settings in investigating gender in children’s
development (Hamel, 2021). In a study, it was found that parent-child interactions
during science-related tasks, parents evaluated science activities as more challenging
and less fascinating for their daughters than for their sons (Tenenbaum & Leaper,
2003). Another study finding states that parents who have boys in the ages of 4-7 years
old reported more science-related activities than their girls in the same ages (Alexander
et al., 2012). This is also consistent with Bronfenbrenner’s ecological systems theory
stating the importance of children’s environment in shaping their cognitive
development (Bronfenbrenner, 1979). Moreover, in a study investigating the role of
gender and attitudes towards science in children in fourth and eighth grade, it was
stated that children’s attitudes towards science should be taken into account as the
findings revealed that gender played a significant role (Geesa et al., 2020). Gender
differences could be seen in children’s scientific process skills as studies demonstrate
variations in between secondary and high school students in relation to science and
science achievement based on gender (Bacharach et al., 2003; Catsambis, 1995; Ogura
& Takemura, 1994; Renee’White, 1999; Turhan et al., 2008; Yamtinah, et al., 2017).
3



Considering that scientific process skills in secondary and high school differ in terms
of gender, it could be possible that they also differ in the early childhood. Therefore,
understanding scientific process skills and possible gender disparities in early
childhood could give insight to parents or teachers about children’s individual learning
needs and preferences, leading to more effective educational techniques. However,
understanding the influence of age, in addition to gender, on scientific process skills

could be important in unraveling the developmental trajectory of these cognitive skills.

Young children want to understand the world and are not afraid of new words and
ideas. Children can apply and grasp scientific concepts to some extent, and they may
connect theory with practice (Eshach, 2006). In addition, children’s early play-oriented
science experiences could form positive attitudes toward science. It is believed that
early awareness of science would change children’s lives, including their problem-
solving skills, critical thinking, and enthusiasm for science-related discoveries. The
early years in children’s lives are critical because, in these years, children acquire
knowledge quickly and start to be curious about exploring new things and

opportunities as they emerge.

As children progress through their developmental stages, encompassing physical,
social, and cognitive aspects, cognitive development also undergoes a concurrent
growth and development. (Lind, 1998). Children’s cognitive development, attention
spans, and curiosity vary as they grow through these developmental stages (Piaget,
1964). At every age, children exhibit varying levels of cognitive maturity and different
thinking patterns. Children have different developmental traits than adults, therefore,
it is crucial to offer them opportunities that suits their specific age group. Tailoring
education to meet their developmental needs ensures effective learning experiences
(\Vaivre-Douret, 2011). Through these experiences, children grow, and experience
different stages of development and they gradually transfer from using simple
cognitive skills to developing more complex ones. This evolution contributes to their
effectiveness as thinkers as they mature with age (Berk, 2015). This cognitive
maturation pattern can also be observed in scientific process skill development.
Indeed, research shows that children’s scientific process skills vary in favor of older
age groups (Dahsah et al., 2017; Giiden & Timur, 2016; Ozgelen, 2012; Song & Black,
1991).



While many scientific process skills exhibit a linear age trend, it is worth noting that
certain skills necessitate more scaffolding and targeted instructional support compared
to others (Jirout & Zimmerman, 2015). Additionally, siblings play an important role
in children’s social, emotional, moral, and cognitive development (Carpendale &
Lewis, 2004). This aligns with Bronfenbrenner (1979) and his ecological systems
theory which highlights how immediate relationships, like those with siblings and
parents, shape children’s development. The experience of growing up with siblings
often involves spending considerable time together, engaging in interactions
characterized by predominantly positive qualities and substantial mutual imitation
(Azmitia & Hesser, 1993). Moreover, even the differences in abilities between siblings
could foster an environment conducive to learning from one another, thereby offering
chances to acquire new skills (Hartup, 1989). Therefore, this setting of sibling
interaction and skill development could help children in fostering social learning,

collaborative endeavors, and active engagement in scientific play and exploration.

A study stated that children were ready and eager to learn about the world around them
from infancy (French, 2004). Thus, starting from infancy, children transform their
daily experiences to construct their theories (Nelson, 1986). Therefore, providing
children with various science-related opportunities to test their ideas and theories is
crucial. Research shows that when adults who are supportive of scientific skills
facilitate children’s first science experiences, they are able to make more careful and
focused observations (French, 2004; Gelman & Brenneman, 2004). Given the
opportunity to make direct discoveries about scientific experiences, children are able
to reflect on their observations and produce new and complex scientific ideas by
testing their theories (French, 2004; Gelman & Brenneman, 2004; Klahr et al., 2011).
Therefore, educating scientifically literate individuals is possible not through passing
knowledge onto individuals but by enabling them to reach scientific knowledge. In
this respect, the place of scientific process skills is prominent and important to teaching
ways of acquiring knowledge. Children need process skills both when doing scientific

investigations and during their learning process (Harlen, 2000; Taconis et al., 2001).

Although children’s scientific process skills develop naturally in their interaction with

the environment through play experiences, other factors also affect these skills.

Environmental influences have a significant impact on children’s development of
5



scientific process skills and their overall development in other areas. Bronfenbrenner
stresses the child as the center and contends that multiple systems, including the
microsystem, macrosystem, exosystem, and chronosystem, impact the child’s
development directly and indirectly (Bronfenbrenner, 1979). The dynamics within a
family are characterized by an ongoing and dynamic interplay of forces as each family
member adjusts and adapts in response to the development and changes of other
members (Berk, 2012). The parental influence on children refuses the idea of one-way
impact and perceives it as a dynamic interaction between the children, parents, and the
social environment (Ceka & Murati, 2016). Within this paradigm, the parents are one
of the most critical influences on their children’s growth. The direct effect of parents
on their children has a substantial impact on their developmental outcomes. Parents
are recognized as influential agents in facilitating the development of these skills.
Furthermore, examining children’s competencies in these skills and the underlying
requirements is warranted. At this point, parents have essential contributions to
children’s learning experiences as they are one of the primary sources supporting

children’s development firsthand (Y1lmaz et al., 2018).

Therefore, parents are the primary source in the first years of children’s lives to raise
scientifically literate children in the future. Children could have science awareness
through their experiences in their home environment as parents are the first teachers
in children’s lives (Gilligan et al., 2020). Starting from birth, children encounter the
opportunities their parents provide in the direction of their education and
socioeconomic status. According to Dabney et al. (2013), when parents serve as the
primary source of initial interest in science, a general interest in science is more likely
to emerge at an earlier age. Furthermore, the parents’ knowledge and interest in science
could affect the children’s quality and quantity of experiences in science. Moreover,
parents’ engagement in science-related experiences at home could be considered as a
valuable aspect of family habitus which is comprising dispositions and behaviors
towards science (Archer et al., 2012). Accordingly, if parents have confidence in
science and possess strong scientific literacy skills, they may be more likely to offer
science-related experiences at home, prioritize explaining and engaging in scientific
endeavors (Fender & Crowley, 2007; Setioko & Ding, 2022).



Given that parents are the adults in the children’s immediate environment, they should
possess scientific competencies, basic scientific knowledge, realistic and positive
views about science education, and interest and positive attitudes towards science to
support children. These abilities enable parents to create learning opportunities for
children to develop competency in acquiring science which is scientific process skills
(Yilmaz et al., 2018). In order to raise scientifically literate individuals in a broader
framework, children should be able to understand the concepts of observation,
classification, numbers, measurement, inference, prediction, communication, and
relations of space and time (Curriculum Development Centre, 1993). For successful

improvement of these processes, adult support and guidance are essential.

As some scientific process skills develop unconsciously in children, it is essential to
promote these skills further and support them in appropriate learning processes (Jirout
& Zimmerman, 2015). Yildiz & Yildiz (2021) reported that it is crucial for parents to
guide their children, establish an appropriate environment, and have scientific
conversations with children during home interactions in order to develop scientific
process skills. Other studies also have revealed that home environment quality has an
effect on scientific thinking and scientific process skills of developing individuals
(Crowley & Galco, 2001; Kim & Chung, 2001). Thus, knowledgeable or scientifically
literate parents could enhance the home environment quality to support children’s

development.

Additionally, according to the National Science Education Standards, the vision of
science education includes gaining scientific process skills and combining science
process and scientific knowledge by using children’s scientific and critical thinking
skills (NRC, 1996). However, children’s development cannot be thought of alone
without children’s parents. While the attitudes and beliefs of parents regarding early
science learning and education are also expected to influence the science engagement
of young children (Gilligan et al., 2020), parents’ scientific literacy skills could also
change how they provide meaningful experiences for children to develop scientific
process skills to become scientifically literate individuals in the future. Scientific
process skills, whose development is supported early, ensure correct knowledge
acquisition in children (Chak, 2002). At this point, parents’ knowledge and children’s
immediate environment, such as home, influence children’s development. Moreover,
7



parents with higher levels of education tend to create a home atmosphere that values
education, particularly in the field of science (Germann, 1994). Clearly, children need
their parents’ support to improve and enhance their scientific process skills in a daily
context. Such findings suggest that parents’ skills and literacy are prerequisite to

society having scientifically literate individuals.

Upon reviewing the relevant literature, multiple studies investigating the scientific
process skills of children were identified. Several explored the scientific process skills
of children within the context of parental influence. Others investigated the effect of
scientific process skills-based activities on primary school students’ problem-solving
skills and their scientific process skills using a cognitive domain framework (Gultekin
& Altun, 2022; Ozgelen, 2012). Several studies also reported on elementary school
students’ scientific process skills, scientific inquiry approach, and science attitudes
(Ergul et al., 2011; Harefa, 2023; Mutlu, 2020). According to Germann (1994),
cognitive development, parents’ education, and science attitudes affect students’
scientific process skills. Some studies associated the scientific process skills and
preschool children’s gender, age, and parents’ educational background in detail
(Boyuk et al., 2011; Erol et al., 2022; Kunt et al., 2015; Kuru & Akman, 2017;
Tuzcuoglu & Akarsu, 2019; Yildiz & Yildiz, 2021). Scientific process skills were also
found in relation to science technology engineering and math education (STEM
education). Studies reported that preschool children’s scientific process skills were
positively influenced by STEM education (Abanoz, 2020; Unal & Aksiit, 2021).
However, despite the prevalence of studies demonstrating a positive correlation
between parental educational status and children’s scientific process skills, there is a
need for further elaboration on this relationship within the existing literature. In the
literature, no prior study addressing the relationship between children’s scientific
process skills and parents’ scientific literacy skills was identified to the author’s
knowledge. Therefore, the current study aimed to contribute to this research area by
specifically investigating the association between children’s scientific process skills

and parents’ scientific literacy skills.



1.1 Purpose of the Study

Studies have indicated the relationship between children’s scientific process skills,
cognitive development, problem-solving skills, and science attitudes (Germann, 1994;
Harefa, 2023; Ozgelen, 2012). The existing literature revealed insight concerning
children’s scientific process skills and gender, age, number of siblings and parents
related variables such as education level and age (Kuru & Akman, 2017; Ardila et al.,
2005; Boyiik et al., 2011; Erol et al., 2022; Germann, 1994; [lhan & Tosun, 2016;
Sackes, 2013; Yildiz & Yildiz, 2021). Moreover, in a study conducted by Kunt et al.
(2015), it was found that children’s scientific process skills were positively associated
with parents’ educational status. This study highlights how children’s scientific
process skills could potentially be affected by their parent’s education. Apart from
exploring the relationship between children’s scientific process skills and other
factors, namely gender, age, number of siblings and parents’ educational status, age
and parents’ scientific literacy skills may also play arole in influencing their children’s
acquisition of scientific process skills as they affect children directly (Bronfenbrenner,
1979). Therefore, investigating children’s scientific process skills in the context of
parents’ scientific literacy skills deserves further attention and exploration in future
research. This study aims to examine the relationship between children’s scientific
process skills and parents’ scientific literacy skills. In line with the purpose of the

research topic, this study investigates the answers to the following research questions:
R.Q.1. What are the scientific process skills scores of preschool children?

1.1. Is there a difference between children’s scientific process skills scores and

gender?
1.2. Is there a difference between children’s scientific process skills scores and age?

1.3. Is there a difference between children’s scientific process skills scores and the
number of siblings they have?

R.Q.2. What are the scientific literacy skills levels of parents?



R.Q.3. To what extent do parents’ scientific literacy skills predict children’s scientific
process skills scores after the effects of demographic characteristics (i.e., education

status and parents’ ages) are controlled?

1.2 Significance of the Study

Science forms the foundation of technological, medical, and educational
advancements. It enables individuals to understand events and devise solutions
through critical thinking. In recent years, seeking scientific solutions to global
challenges has become a top priority (United Nations Environment Programme, 2012).
Consequently, there has been an increased global focus on science. With rapid
advancements in technology and the subsequent impact on the economy, progress in
science is evident in our daily lives, ultimately enhancing our overall living standards

(Organization for Economic Co-operation and Development, 2018).

Therefore, it has become essential for countries to use science to produce, make
changes, improve what already exists, and compete in the international field. In light
of technological advancements, science is a future requirement for individuals as
various countries determined an aim to provide science for all people to make way for
developments (American Association for the Advancement of Science, 1990; Saracho
& Spodek, 2008). The future of society is dependent on decisions that need to be
founded on scientific understanding (Saracho & Spodek, 2008). Individuals should
have scientific awareness through systematic knowledge surrounded by a scientific

environment.

In a study conducted by Laugksch (2000), it was stated that countries could only be
prosperous internationally if they give enough attention to raising individuals who
know how to use, analyze and interpret science-related content and such individuals
are named as scientifically literate (Laugksch, 2000). It was argued that being a
scientifically literate individual was not limited to having knowledge about common
science topics such as biology, physics, and chemistry, but rather it constituted
technology, social sciences, and math (American Association for the Advancement of

Science, 1989). One of the first steps to being a scientifically literate individual is to
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have scientific process skills. Developing scientific process skills is essential to

achieve scientific understanding and become scientifically literate individuals.

However, in the literature review on the scientific process skills of children, it was
seen that there was a limited number of studies focused on the scientific process skills
of preschool children in the context of parents. The parent-children studies examined
the attitudes and opinions toward science and the effect of parent involvement in
science activities in early childhood (Yilmaz et al., 2018). It was seen that studies
focused on primary school and elementary school students rather than children in early
childhood. National Science Teachers Association argues that parents also play an
essential role in the success of children in schools (NSTA, 1994). Parents who
encourage the daily use of science concepts and process skills enhance their child’s
ability to learn necessary skills (NSTA, 1994). Moreover, children acquire their
parents’ life of style, culture, and opportunities. At this point, parents’ scientific
literacy skills might help explain whether or not children’s scientific process skills are
affected by it.

Therefore, new studies investigating the scientific process skills of preschoolers are
needed to understand the influence of parents’ role in children’s scientific process
skills. Discovering the relationship between children’s scientific process skills and
parents’ scientific literacy skills and examining the relationship between them may
reveal new perspectives on these skills and their natures to various stakeholders,
including teachers, parents, policymakers, and researchers. They could benefit from

the findings of this study to improve children’s development.

The study’s findings could help policymakers develop early childhood science-related
initiatives. Understanding the impact of the scientific literacy skills of parents on
children’s scientific process skills could guide the creation of the main framework for
both parent involvement and engagement programs. Policymakers could benefit from
the findings of this study to develop educational policies that would create a
scientifically literate community in the future. Moreover, this study could give a clue
to policymakers to design educational interventions for children in order not to make
a gender disparity in the early childhood period. Understanding the impact of gender

in the development of children’s scientific process skills could help to identify and
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prevent potential gender inequalities in science. Interventions and educational
approaches could be designed to close the potential differences in the acquisition and
development of scientific process skills. These interventions could include additional

educational support programs aimed to help children and their parents.

In addition, acknowledging the importance of age on scientific process skills, given
that early childhood is the cornerstone of children’s life, teachers can conduct age-
appropriate activities to foster children’s scientific process skills from an early age.
They can also initiate appropriate interventions to foster a positive attitude toward

science in young children.

The study’s findings can help teachers understand the value of family dynamics in
acquisition of science and scientific inquiry leading to develop children’s scientific
process skills. Teachers could work collaboratively with parents to contribute to
children’s development by fostering parent involvement and helping to create
inclusive learning environment at home as much as possible to contribute to individual
development of children. Teachers could plan activities encouraging parent
engagement, support project-based research, and provide parent training programs.
These efforts could promote collaboration between schools and families and can help
children improve scientific process skills in a holistic way. They could promote the
cultivation of scientific process skills, and their relevance to everyday life can enhance

scientific literacy skill levels.

Findings of this study could give parents valuable insights about their significant role
and influence in their children’s lives and overall development. Parents can become
more aware of how their participation in science-related activities and communication
about scientific concepts might benefit their children’s learning. They could develop
an understanding of spending quality time engaging in their children’s education by
integrating science into their everyday lives. Parents could receive training to improve
themselves, cooperate with the school, create opportunities to develop scientific
process skills, and try to raise individuals with scientific literacy skills in the future by

improving their children’s scientific process skills.
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The study’s findings could contribute to the existing literature on children’s scientific
process skills in the context of parents’ scientific literacy skills. This study could help
researchers investigate parents’ role in children’s scientific process skills. Based on
the findings of this study, researchers could explore the various ways in which parents
influence their children’s development. To enhance comprehension of the impact of
parental influence on children’s development within a scientific context, researchers
could undertake comparative studies using diverse research methodologies and sample
groups. This approach would allow for a more comprehensive examination of the

findings, contributing to a deeper understanding of this important aspect.”

Furthermore, investigating the relationship between children’s scientific process skills
and parents’ scientific literacy skills could contribute to the evidence for the value of
parental support in enhancing the interest in science. It could emphasize the
importance of building family conditions that support scientific discovery, access to
educational resources, and favorable attitudes toward science. This study could
provide support for the literature by informing parents about how essential their
scientific literacy skills are in developing their children’s scientific process skills.
Therefore, the relationship between children’s scientific process skills and parents’

scientific literacy skills is worth investigating.

1.3 Definition of Terms

Early Childhood: A period including children in the ages from 2 to 6 years (Berk,
2015).

Parent: Individuals who support the cognitive, language, physical, socioemotional,
and other needs of their children (Berger & Riojas-Cortez, 2013).

Scientific Process Skills: A set of widely applicable skills that are relevant to various
scientific disciplines and reflective of the practices employed by scientists (Padilla,
1990). These skills include observation, classifying, measuring, communicating,

estimating, predicting, and inferring (Saracho & Spodek, 2008).
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Scientific Literacy Skills: These skills are generally defined as recognizing,
analyzing, and interpreting quantitative data and scientific information, leading to an

inquiry into scientific knowledge (Gormally et al., 2012).

Scientifically Literate Individuals: Individuals with scientific literacy skills that
would enhance their ability to operate as responsible citizens who can think critically,

grasp relationships, and have scientific knowledge (Olger, 2017).
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CHAPTER 2

LITERATURE REVIEW

This chapter includes theoretical background and a review of the related literature of
the study regarding scientific process skills in early childhood and scientific literacy
skills of parents. Firstly, Jean Piaget’s Constructivist Approach, Lev Semyonovich
Vygotsky’s Sociocultural Theory, and Urie Bronfenbrenner’s Ecological Systems
Theory are explained as the theoretical framework of the study. Secondly, scientific
process skills, scientific process skills in early childhood and scientific literacy skills

are presented. Lastly, a summary was provided to conclude the chapter.

2.1. Theoretical Background

At early ages, children observe their surroundings and sometimes copy the actions of
others. In this way, children spontaneously develop their knowledge of the world and
conduct their own experiments (Piaget, 1964). They try to construct their knowledge
by trying, making mistakes, and interacting with people and various environments they
have been in. Piaget’s constructivist approach, in this sense, focuses on children’s
active knowledge development and comprehension through interactions with their
environment. According to Piaget, children’s cognitive development improves as they
actively explore and shape the environment they are in (Piaget, 1964). This approach
highlights the importance of hands-on experiences and experiments in developing
scientific thinking and problem-solving skills in the framework of gaining scientific
process skills. In addition, Vygotsky’s sociocultural theory emphasizes the influence
of social and cultural surroundings on children’s development (Berk, 2015). As
children are regarded as social beings in his theory, they also learn to think and
understand mostly through social interaction (Mahn & John-Steiner, 2013). This
theory may help better understand how siblings and parents could contribute to
children’s scientific process skills and the relationship between them. Furthermore,

Bronfenbrenner’s ecological systems theory highlights the relationship between the
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the social and environmental circumstances in which children grow and develop.
Multiple systems that are connected with each other impact children’s development,
ranging from the innermost system like family and school to the outermost system like
cultural values and traditions (Bronfenbrenner, 1979). This theory could help explain
children’s scientific process skills to see how different systems impact their knowledge

and participation in scientific activities.

While Piaget’s approach could help investigating how children’s cognitive
development could be explored to shape their ability to engage in hypothetical
reasoning and abstract thinking can impact their skills to formulate their own theories
and conduct experiments, Vygotsky’s and Bronfenbrenner’s theory could help
providing useful insights into aspects that impact children’s development and learning.
From this point of view, Jean Piaget’s Constructivist Approach, Vygotsky’s
Sociocultural Theory and Urie Bronfenbrenner’s Ecological Systems Theory were

specified as the theoretical framework of this study.
2.1.1. Jean Piaget: Constructivist Approach

Children need to comprehend and learn about their environment right from the
moment they are born. Their parents or other adults could quickly learn something
different and new in a limited time because they have limitless knowledge about the
world. However, young children do not have the same levels of experience or
knowledge. Adults were once young children, and they developed understanding,
learning, and actively participating in the world they live in. This process is called
cognitive development, which could be explained as the continuum from infancy to
adulthood in which individuals develop various ways to understand the world (Piaget,
1964).

Jean Piaget was one of the most important supporters of the constructivist approach to
cognitive development (Saracho, 2021). Piaget was interested in how children thought
on different occasions and believed that children were active learners (Huitt &
Hummel, 2003; Senemoglu, 2018). He observed that young children were inquisitive
about the world and proposed that knowledge development happened spontaneously
(Piaget, 1964; Piaget, 1976). Accordingly, his studies concluded that children’s
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perceptions and decisions were the opposite of adults’ (Ulgen, 1997). Moreover,
Piaget believed that children had a certain amount of knowledge when they were born,

facilitating their perception of the world (Saracho, 2021).

According to Piaget, children are instinctively interested in the environment around
them, and they propose various questions related to their experiences (Piaget, 1955).
Piaget thought that this interest and questioning were due to children’s nature of
searching for knowledge (Piaget, 1955). Children’s questions also indicate their
thinking about the world covering science content areas. Through their questions,
children construct new knowledge from personal experiences, leading them to acquire
an innovative understanding of their own (Saracho, 2021). Therefore, Piaget supported
that individuals learn or construct new knowledge based on previous experiences and
learning (Ultanir, 2012). As Piaget observed children of different ages, during the
process of children’s cognitive development, he concluded that children go through
four stages of evolution. These stages are the sensorimotor stage, preoperational stage,

concrete operational stage, and formal operations stage.

The first stage is explained as pre-verbal, which involves the first 18 months of
children’s lives (Piaget, 1964). According to Piaget, in this stage, infants develop
knowledge that forms the basis substructure of future representational knowledge
(Piaget, 1964). This substructure could be clarified as “infants constructing an
understanding of the world by coordinating their sensory experiences such as seeing
and hearing with physical actions” (Santrock, 2014, p. 169). Piaget further explained
this stage with an example of how children devise ways to explore, assemble and give
meaning to the world (Piaget, 1954). These schemes are the basis of knowledge and
are formed by the simple actions of the children (Santrock, 2014). Children use

schemes in two ways.

The first way to use schemes is to assimilate newly acquired knowledge into already
existing schemes (Santrock, 2014). When children gain new information related to
what they previously learned, the schema gets explained, or missing information fits
into gaps (Saracho, 2021). The second and final way to use schemes is to accommodate
their already existing schemes to fit with new knowledge or experiences (Santrock,

2014). When children’s unique experiences or knowledge conflicts with the previously
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formed schemes, children adapt their latest information to their existing knowledge
(Santrock, 2014). Moreover, in this stage, infants do not have object permanence,
meaning that when an object disappears from their sight, they think it does not exist
and do not attempt to find it (Piaget, 1964). With the development of constructing a
permanent object, infants try to find the disappearing object and develop structures for

future representation (Piaget, 1964).

The second stage is the stage where language, thought, and representation start (Piaget,
1964). This stage is believed to last from 2 to 7 years of age, and children put thoughts
into words, images, or drawings as their representation of the world (Piaget, 1964;
Santrock, 2014). However, children’s actions in the sensorimotor stage are not
instantly transformed into operations (Piaget, 1964). Therefore, the preoperational
stage has two sub-stages that explain children’s transition from the sensorimotor stage

to the preoperational stage: the symbolic function stage and the intuitive thought stage.

In the symbolic function stage, children develop the ability to mentally represent
objects that are not present (Santrock, 2014). In this stage, children use their drawings
to describe various things, such as their house, parents, toys, or environment; however,
they do not think logically (Santrock, 2014; Ciccarelli & White, 2012). In the intuitive
thought stage, children want to know the answers to their questions and start to use
reasoning (Santrock, 2014). According to Santrock (2014), Piaget named this substage
intuitive because children look confident about their knowledge but do not know how

they have obtained it.

The third stage is explained as children using concrete operations (Piaget, 1964).
Piaget called this stage concrete operational because children do not verbally express
their thoughts or hypotheses but operate on them (Piaget, 1964). Children in this stage
might be unable to imagine the steps of hypothetical questions (Santrock, 2014).
However, fundamental science knowledge such as numbers, classification, ordering,
and logic of relations form in this stage (Piaget, 1964). According to Piaget, children
in this stage can start solving complicated problems and understand reversibility
(Bjorklund, 2012; Santrock, 2014).
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The fourth and final stage sees children constructing new operations using logic
(Piaget, 1964). Children in this stage develop greatly and solve problems using verbal
presentations as they begin to think like scientists (Feldman, 2013; Santrock, 2014). It
is thought that children reach this formal operational stage at 11 years old and go
through four stages of cognitive development (Bernstein et al., 2008). However, it has
also been found that some children are unable to reach to formal operational stage
(Bernstein et al., 2008).

In conclusion, Piaget observed children attentively and discovered how they altered
their new knowledge in their lives (Santrock, 2014). Children’s engagement and
interaction seems to determine their perception and understanding of the world (Piaget
& Inhelder, 1962). Piaget emphasized that children could create and imagine a world
that reflects their growth. Children’s knowledge varies as their cognitive processes
develop and mature. These changes occur when their experiences are processed
through complex methods of thinking and by forming knowledge representations
(Martin, 2009). In this sense, the constructivist approach could explain how children
make use of their daily experiences and experiments when learning, as learning and
understanding develop through time and spontaneous accomplishments (Rakison &
Lawson, 2013). The development of children shows improvement with age, but the
influence of the environment on this issue cannot be ignored. As Piaget conducted
extensive research by observing and interviewing children to understand how
individuals perceive their environments and the world, he highlighted the dynamic
relationship between individuals and their environment (Ozgelen, 2012). Children’s
experiences are shaped by the influence of their environment, and they learn to test
them by establishing their own hypotheses. Piaget’s approach could highlight the
significance of children’s experiences in developing scientific process skills, wherein
they actively engage in activities such as formulating hypotheses, conducting
experiments, and explaining the results. Considering Piaget’s constructivist approach,
it can be inferred that children explore scientific concepts, enhance critical thinking
skills, and develop problem-solving skills with the help of encouraging opportunities
they take part in. Therefore, this study is based on this theoretical background as it
explains children’s capacity for research, observation, and testing of ideas and

ultimately providing a foundation for their future scientific pursuits.
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2.1.2. Lev Semyonovich Vygotsky: Sociocultural Theory

Vygotsky emphasized that children go through cognitive processes in constructing
their knowledge (Vygotsky, 1978). While Vygotsky saw children as active searchers
of information, he also recognized the influence of social and cultural surroundings on
their thinking (Berk, 2015; Mahn & John-Steiner, 2013). According to Vygotsky
(1978), learning initiates several internal developmental processes that could function
when children interact with others in their surroundings and collaborate with peers.
Also, he emphasized that social forces, such as instruction, are critical to children’s
learning (Santrock, 2014). Vygotsky proposed the zone of proximal development
concept, which depicts tasks that children cannot complete independently but can do
with assistance from more talented peers or adults (Santrock, 2014; Vygotsky, 1978).
The lower limit is what children can do on their own, while the higher limit is what
they can achieve with the help of relatively more knowledgeable peers or adults
(Vygotsky, 1978). As children grow old, they seek out conversations with peers, such
as validating a playmate’s message, adding new ideas, and participating in current play

to maintain it (Berk, 2015).

Moreover, adults maintain the problem within children’s zone of proximal
development and at a tolerable degree of difficulty by asking, prompting, and offering
methods (Berk, 2015). Though Vygotsky (1978) considers learning to be a deeply
social process, he also emphasizes discourse and language's many functions in
education and mediated cognitive progress. Scaffolding, which involves adapting the
assistance provided during a teaching session to the children’s present level of
performance, is similar to zone of proximal development (Berk, 2015). However,
unlike the zone of proximal development, when children do not understand how to
move forward, the adult utilizes direct teaching, breaking the process down into
smaller steps, offering ways, and providing explanations for implementing them
(Berk, 2015).

In this sense, the role of peers and adults in the development of children is undeniably
essential. Vygotsky’s sociocultural theory could guide the present study by
investigating the possible relationship between children and the individuals

surrounding them, namely their siblings and parents. Children gain assistance and
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instructions from relatively more skilled peers from them (Mahn & John-Steiner,
2013). Therefore, while shared experiences with siblings through play could improve
children’s scientific process skills, parents’ scientific literacy skills could help enhance
children’s scientific process skills by asking questions, providing methods and

explanations, and facilitating environments that allow hands-on investigations.

2.1.3. Urie Bronfenbrenner: Ecological Systems Theory

Children’s development throughout the years is affected by indirect and direct
experiences. In these experiences, adults and the environment greatly influence
children’s learning. Urie Bronfenbrenner proposed an Ecological Systems Theory that
explains how all humanity is responsible for even one child. According to
Bronfenbrenner, development occurs when small and extra additions accumulate
through time and shape children’s perceptions of their experiences (Saracho, 2021). In
this sense, children are inseparable from their parents and their environment. His
theory discusses the child being the center, living in four complex systems, and
developing by having an indirect and direct relationship through systems
(Bronfenbrenner, 1979). These four systems are named microsystem, mesosystem,
exosystem, macrosystem and chronosystem and are stated to be interrelated
(Bronfenbrenner, 1979).

The microsystem is the closest system to the child, including environments such as the
home or classroom (Bronfenbrenner, 1979). The immediate situations influencing the
child, or the firsthand interactions also serve as direct experiences in the microsystem
(Bronfenbrenner, 1979). In this sense, a child’s experiences about science at home and
environment could easily influence children’s perception of science and scientific
processing skills. As parents are involved in their children’s lives, it could be inferred
that opportunities presented by parents through their knowledge and their relationship

with their children impact children’s development.

The mesosystem is the second layer of the ecological systems theory. This system
includes all the relations between two or more settings a child interacts with

(Bronfenbrenner, 1979). The home, school, classroom, or neighborhood could be
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given as examples of settings in the mesosystem, as it could be considered a

microsystem in it (Bronfenbrenner, 1979).

The exosystem is the third layer of the ecological systems theory. This system refers
to all settings that do not include the child by direct experience (Bronfenbrenner,
1979). This system is explained as indirect experiences through policymakers such as
government and politicians (Bronfenbrenner, 1979). Even though the child does not
have direct experience with them, the decisions or policies concerning education,
health, or children significantly affect them. Any early childhood education program
or other educational programs constituted by educators could affect the quality and
quantity of the related initiatives. However, the relationship between children’s parents
and their work is also included in the exosystem. For example, if a parent changes their

work pattern, this could result in conflict at home, affecting the child (Santrock, 2014).

The macrosystem is the utmost layer of ecological systems theory and includes all the
beliefs, ideologies, cultures, or subcultures the systems contain or could develop in
themselves (Bronfenbrenner, 1979). As children’s environment is exposed to the
macrosystem, the child is influenced by direct experience. Parents from different
backgrounds could also negatively affect their children’s development (Krishnan,
2010).
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Figure 1 The Ecological Systems Theory (Santrock, 2014)
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The chronosystem is explained as the occasions or transitions in one’s life span
(Schaie, 2012). This system is not a layer but consists of other systems over time
(Santrock, 2014). An example of the chronosystem could be given as parents getting
divorced and the effects on their children (Hetherington, 2006). As time passes, the
interaction between other systems and the microsystem becomes safe and secure,
along with the children’s psychological state (Santrock, 2014). The representation of

these systems can be seen in the Figure 1.

Bronfenbrenner’s theory is a holistic approach to explaining how children develop in
interrelated systems (Hayes et al., 2017). Accordingly, children develop in a system
that directly and indirectly affects them (Bronfenbrenner, 1979). The theory describes
four interrelated systems: the microsystem, mesosystem, exosystem, and
macrosystem. The ecology of human development argues that children’s development
and characteristics are shaped by their complex environment through either direct or
indirect experiences. The direct experiences refer to the child’s immediate interactions
with home, school, classroom, or neighborhood, which covers the microsystem and
mesosystem. Society’s shared beliefs, culture, or ideologies also directly affect
children as they develop the same ideologies in their macrosystem. The policymakers,
ministry of education, politicians, or local industry also indirectly affect the child by
influencing education and healthcare. All systems work together to raise children and

shape their personality and education by contributing to different weights.

In this sense, children’s learning and development cannot be separated from their
parents and current environment. Children’s experiences are shaped by the
opportunities presented to them by their parents. According to Merz et al. (2015),
parental responsiveness impacts the development of children’s cognitive skills. It
could be inferred that development does not happen in one place and at one time, but
it is built in and expressed through environmental conditions (Bronfenbrenner, 1979).
Moreover, an effective relationship between parents could enhance and change
children’s perception of science. Additionally, studies have suggested that children
whose parents refuse to engage with them may experience difficulties in developing
and maintaining healthy relationships with teachers (Santrock, 2014). In these

conditions, parents’ knowledge to guide children and the environment are essential
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because children get motivated and engage in activities through great complexity
(Bronfenbrenner, 1979).

Bronfenbrenner’s theory forms the basis for the current study, considering children’s
interactions in these systems. In the microsystem, which is the immediate environment
or the interactions influencing the children, such as number of siblings and parents,
Bronfenbrenner’s theory could explain the relationship between children’s scientific
process skills, siblings, and parents (Bronfenbrenner, 1979). The macrosystem could
shed light on the gender differences in children’s scientific process skills, and the
exosystem could explain the indirect experiences children have due to their parents’
interactions, comprising of ideologies or cultures. As the chronosystem accounts for
the changes over time, as children grow old, their scientific process skills could also

undergo changes (Schaie, 2012).

2.2. A Conceptual Background: Science

There is a wealth of documented scientific facts and findings, but as means of
acquiring knowledge develop, more information is constantly discovered, and this
process demonstrates the nature of science (Gallenstein, 2005). Science, due to its
engaging nature, serves as an optimal content area for promoting children’s learning
and development (French, 2004). Science allows children to wonder, make
predictions, and use their past knowledge while trying to test out and refine those
predictions (Vahey et al., 2019). Examples of what makes an activity ‘scientific’ could
include questioning how ramps make a ball roll toward a target faster or what plants
grow. The important thing is to be able to ask investigable questions and provide rich
opportunities for children so that they can investigate the answers to their questions
(\Vahey et al., 2019).

Science provides opportunities for children to learn about scientific concepts, listen to
their surroundings, and respond to their questions or ideas (Vahey et al., 2019). It also
allows children to ask and answer questions, build persistence, and improve their
problem-solving and self-regulation skills, which are essential for academic success
(McCormick et al., 2015). While hands-on experiences that cultivate children’s

curiosity and encourage them to question and examine natural phenomena help to
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develop these skills, these skills also allow children to engage in more complex
activities such as obtaining, organizing, and recording data, making inferences,
predicting outcomes, creating hypotheses, and recognizing and regulating factors as
they get older (Gallenstein, 2005). Therefore, early childhood is a critical period in the
development of children to encourage scientific curiosity, as well as the application of

process skills.

2.3. Scientific Process Skills

The qualities that scientists use when conducting scientific research are referred to as
scientific process skills. These are relevant to a variety of science areas, representing
common scientific behavior and procedures (Padilla, 1990). Scientific process skills
encompass the cognitive and metacognitive processes used to conduct scientific
investigations and develop mental representations of natural phenomena (Sackes,
2013). An individual’s use of the scientific process skills helps them to understand
scientific concepts, understand how to learn scientific information, discover the nature
of science, become free researchers, and develop positive attitudes, interests, and skills
towards science (Bat1 & Kaptan, 2013).

Utilizing scientific process skills facilitate the perception and interpretation of
everyday events and their correlation with school-acquired knowledge, eventually
leading to scientific literacy skills (Tan & Temiz, 2003). Scientific process skills can
be categorized into two groups: the basic scientific process skills, which serve as the
foundation for scientific investigation, and the integrated scientific process skills,
which constitute the method of actual scientific inquiry (Martin, 2009). The basic
scientific process skills are essential in scientific inquiry and form the key skills that
underlie all scientific investigations. Additionally, the integrated scientific process
skills consist of complex activities that build on the basic scientific process skills and
are used in problem-based scientific inquiries (Martin, 2009). While basic scientific
process skills are considered as observation, classification, measurement,
communication, prediction and inference, the integrated scientific process skills
include controlling variables, describing how to measure a variable in an experiment,
formulating hypotheses and models, arranging data systematically and deriving

conclusions from it, and engaging in experimentation (Padilla, 1990). Basic scientific
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process skills are essential for scientific inquiry, representing the fundamental abilities
that underpin all scientific investigations (Martin, 2009). In early childhood, children
actively participate in acquiring concepts and developing basic scientific process skills
through their engagement in various learning experiences (Lind, 1998). Therefore, the
basic scientific process skills which are used in early childhood are explained in detail

in the following section.
2.3.1. Scientific Process Skills in Early Childhood

Children, like scientists, ask their parents questions about their environment and nature
from an early age, do research to discover solutions to these questions, and begin their
school life with these experiences. Children build up their knowledge in a cumulative
way by using process skills that involve various activities such as asking questions,
making observations (Martin, 2009). Moreover, scientific process skills are among the
basic skills that facilitate learning in science education while enabling children to be
active, develop responsibility for learning, and to learn research methods (Ozkan,
2015).

As science activities aim to develop children’s scientific process skills, they also aim
to make children understand that the world is worth examining, researching, and
learning about, and to contribute to them developing positive attitudes and motivation
towards science (Conzeio & French, 2002; Murphy & Smith, 2014; Sagkes et al.,
2012;). In early childhood, children learn simple ideas and then more complex ones
(Rauf et al., 2013). Children can use the basic scientific processes skills: observation,
classification, measurement, communication, estimation and prediction, and inference
(Jones et al., 2008). The scientific process skills given in the literature review were
determined according to the Scientific Process Skills Scale for 60-72-month-old

Children used in the study which was developed by Ozkan (2015) (See appendix G).
2.3.1.1. Observation

Observation is one of the most important skills in the scientific thinking process.
Human perception and understanding of the world rely heavily on this process, which
enables them to gather information from their surroundings. The senses of sight, smell,

sound, touch, and taste serve as the channels through which brain receive information,
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allowing to perceive and describe the characteristics of objects and phenomena (Lind,
2005).

The initial step in acquiring information to address a problem is observation; therefore,
children should be encouraged to employ a variety of observation methods and engage
in regular practice to gather information effectively (Alisinanoglu et al., 2017). The
research suggests that children have well-developed observation skills (Jones et al.,
2008). Children in the early years also observe by feeling objects as they have limited
language skills. When they engage in such observations in the company of adults, the
adults respond by providing verbal explanations or names for the objects the children

are handling (Jones et al., 2008).

2.3.1.2.Classification

Classification is a skill utilized across scientific activity that plays a significant role in
helping children connect facts to form concepts and to identify variables when they
develop hypotheses and design experimental procedures (Martin, 2009). It involves
grouping people, objects, or events into categories based on shared characteristics.
Classification aims to create meaningful groupings based on similarities among the
items being classified. By categorizing things into distinct groups, children can better

understand and make sense of the world around them (Alisinanoglu et al., 2017).

The classification process begins when children organize real items based on their
observations of the objects’ properties (Jones et al, 2008). Children must compare
things and find subsets, which are groupings that share a unique attribute with that
group, to form groups (Lind, 2005). Classification starts with children collecting the
objects; however, if an object belongs to more than one category, it could be
challenging for children, particularly those still developing concrete thinking skills
(Alisinanoglu et al., 2017).

2.3.1.3. Measurement

Measuring is an essential skill that involves assigning quantitative values to
observations. Children often describe or compare objects or events using quantitative

terms when engaging in science activities such as observing and classifying.
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Additionally, measurements frequently involve comparing the properties of objects to
a standard reference (Jones et al., 2008). Measurement in scientific contexts does not
solely rely on the use of standard units of measurement (Alisinanoglu et al., 2017).
While standard units provide a common reference point for measurement, there are

instances where non-standard or relative measurements are used in early childhood.

Measuring consists of numbers, distances, time, length, area, weight, volume, and
temperature. During early childhood, the emphasis is often placed on measuring
length, volume, weight, time, and temperature. However, these concepts could be
challenging for children in the preoperational stage who have not yet developed the

ability to understand conservation (Jones et al., 2008).
2.3.1.4. Communication

Communication is the ability to communicate thoughts and exchange information
verbally, allowing people to share ideas and engage in dialogues with others (Jones et
al., 2008). Children try to communicate with others even as infants, as they cry to
express their needs. As they age, children start to comprehend how knowledge is
generated and constructed (Alisinanoglu et al., 2017). Science activities require precise
and accurate information sharing; therefore, language is an important factor in
communication (Harlen, 2000; Jones et al., 2008). Children engage in discussions and
articulate their thoughts and observations with their peers. Additionally, children
gradually make sense of what they have observed and develop a deeper understanding

of scientific phenomena (Jones et al., 2008).

2.3.1.5. Estimation and Prediction

A prediction typically relies on previous knowledge, observations, or a combination
of both, while estimation can be seen as a specific type of prediction (Jones, 2008).
Additionally, estimating and predicting are closely related skills as they both involve
a form of thinking that entails anticipating or projecting an event or measurement
based on the information at hand (Funk et al., 1985).

In science activities, it is important to ask open-ended questions to children in order to

lead children into making reasonable predictions (Alisinanoglu et al., 2017). To foster
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the development of estimation skills, it is important to encourage children to articulate
the reasons behind their predictions. By asking children to explain their thought
processes and provide justifications for their predictions, they are prompted to think
critically and reflect on the factors influencing their estimations. This helps children
develop a deeper understanding of the concepts involved and enhances their ability to
make informed predictions based on evidence and reasoning (Ozkan, 2015). Children
rely on their past experiences and observations to make predictions. By drawing on
what they have learned and observed in the past, children can anticipate or make

educated guesses about what may happen in the future (Monhardt & Monhardt, 2006).
2.3.1.6. Inference

Inference is a cognitive process that categorizes observed events or circumstances
based on specified features and to make sense of their relationships. It necessitates
forming conclusions or developing inferences based on available evidence or
observations. Individuals might infer underlying meanings or future outcomes by
spotting patterns, parallels, or linkages. In scientific thinking, inference is critical for
comprehending cause-and-effect relationships and drawing logical conclusions from
observations and data (Alisinanoglu et al., 2017). It is critical for children to
understand the distinctions between observations and inferences in order to improve
their capacity to form inferences (Jones et al., 2008). This entails giving young
children plenty of opportunities to engage in observation and inference exercises.
Children can build the core skills required for making inferences by actively

monitoring their surroundings and absorbing information (Jones et al., 2008).

2.3.2. Scientific Process Skills in Relation to Gender, Age and Number of

Siblings

Scientific process skills consist of basic skills that help individuals in scientific inquiry
and problem solving. These skills are observation, classification, measurement,
communication, estimation and prediction, and inference (Jones et al., 2008).
Children’s gender, age, and number of siblings they have could have an influence on

the development of these skills.
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In the literature, some studies stated that there are differences in scientific process
skills in terms of gender and age. For instance, in a study conducted by Song and Black
(1991), the scientific process skills of interpretation and application in students were
investigated in relation to their gender and age. It was revealed that there is a
relationship between scientific process skills, gender and age favoring older age
groups. In a study examining the scientific process skills and emotional development
levels in preschool children, it was found that age of children and their ability to make
predictions and inferences based on scientific process skills differed significantly
(Tuzcuoglu & Akarsu, 2019). Furthermore, Dahsah et al. (2017) reported that
children’s scientific process skills improved as they get older. Additionally, in a study
exploring investigate kindergarten children’s mathematics and scientific process
skills, Sagkes (2013) found that children’s gender was a significant predictor of their
proficiency in mathematics and scientific process skills favoring girls over boys.
However, in third grade, boys tend to achieve higher scores on mathematics and
science tests compared to girls. According to Renee’White (1999), the reason for the
gender differences observed in science and mathematics could be explained by the
variety of treatment and experiences girls and boys receive. Examples of these
treatments could be given as the different behaviors of parents towards girls and
children and the various opportunities and toys they provide (Renee’White, 1999). In
addition to gender and age, the number of siblings children have can also be an

important factor in the acquisition and development of scientific process skills.

The number of siblings children have could affect the development of science process
skills through social interactions and sharing experiences in both positively and
negatively. According to Mufiez et al., (2022), children with fewer siblings exhibited
better math and reading skills compared to those with more siblings. However,
Carpendale and Lewis (2004) stated that siblings are significant in shaping children’s
social, emotional, moral, and cognitive growth. Additionally, Azmitia and Hesser,
(1993) concluded that spending a substantial period of time with siblings and engaging
in activities have positive aspects in children’s development. However, parents
constitute educational resources in children’s lives. As a result of this, children with
fewer siblings could be more successful because they can use these resources more
effectively (Downey, 2001). Consequently, children with siblings could receive less

individualized attention and parental support during their early years. Based on these
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studies, it may be possible to observe differences in the acquisition or development of
scientific process skills in the early childhood period in relation to gender, age and

number of siblings children have.
2.3.3. Studies in Scientific Process Skills

In this part, studies in scientific process skills in early childhood education were given
in detail. When the literature was examined, it was seen that the impact of teachers’
practices, on children’s scientific process skills or their relationship with each other
were examined. Furthermore, a positive correlation was observed between these
variables, indicating that teaching practices positively impacted children’s
development of scientific process skills (Afifah et al., 2019; Dahsah et al., 2017; Dilek
etal., 2019; Guarrella et al., 2023; Kim et al., 2022; Vurucu & Sahin).

Studies in the literature examining the relationship between children’s scientific
process skills and various applications were found. Ongéren (2023) conducted a study
investigating preschool teachers’ earth and space practices in providing children with
basic scientific process skills. The study was designed as a phenomenological pattern
which is a qualitative research design. The study was conducted with 28 preschool
teachers working in public schools. An interview form was used in the data collection
process, and data were analyzed by using the inductive content analysis method. At
the end of the study, it was concluded that preschool teachers used a variety of
approaches to teach the different themes with demonstration, dramatization, art,
experimentation, observation, question-and-answer sessions, and instructive. It was
discovered that these techniques provided scientific information relevant to earth and

space science ideas to children, leading them to develop scientific process skills.

Guarrella, Van Driel and Cohrssen (2023) investigated teacher’s assessment practices
and the factors that influence these practices during the implementation of playful
science experiences in day care and preschool settings in Australia. The study utilized
a multiple case study approach and conducted semi-structured interviews with three
cases, analyzing the themes that emerged from the interviews. The teachers were
introduced to the NT Preschool Science Games and provided with an assessment tool

designed for observing and developing scientific process skills. It was revealed that
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contextual factors, affective responses, and teaching approaches influenced
assessment practices. To enhance teacher practice in early childhood science and
promote assessing children’s capabilities within playful learning, the researchers
proposed a model called “Assessment for Playful Learning.” This model aimed to
provide support for teachers in effectively assessing children’s learning experiences in

science while incorporating playful and child-centered approaches.

Savas and Seker (2022) designed a study to investigate how STEM education training
practices developed for preschool children affect their scientific process skills. The
quasi-experimental research design was used in the study. The participants of the study
were children who attend preschool classrooms in a primary school affiliated with the
Ministry of National Education and took place in the fall semester of the 2020-2021
academic year. 12 STEM activities were applied to children in the experimental group
for six weeks. During this process, children in the control group were not intervened.
The study’s results stated that STEM activities positively affected children’s scientific

process skills.

Vurucu and Sahin (2020) conducted a study to investigate the impact of science and
engineering practices on children’s scientific process skills in early childhood. The
study utilized a mixed method design. Data were collected using the Scientific Process
Skills Test and the Student Projects Evaluation Rubric. During the study, children
worked in groups to create projects such as bridges, parachutes, cars, and swings.
These projects were designed to encompass the stages of the STEM cycle. The
collected data from the scientific process skills test were analyzed quantitatively and
qualitatively, while the project evaluation rubric was analyzed quantitatively. The
results obtained from the study indicated that science and engineering projects

positively impact the improvement of children’s scientific process skills.

Saygili and Yalman (2021) investigated the effects of play-based teaching on
improving preschool children’s scientific process skills. This study used the
experimental research design, one of the quantitative research methods. The study took
place in Mersin, with nine boys and nine girls attending a preschool. The study’s
results indicated that play-based teaching effectively helped children to gain and

develop the rudiments of scientific process skills.
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Based on the findings of these studies, it could be inferred that teachers’ practices on
specific educational concepts such as earth and space, assessment, STEM education
training, science and engineering and play-based teaching have positively affected the

development and improvement of children’s scientific process skills.

The studies in the literature also investigated how different activities influenced
children’s scientific literacy skills. Turan and Aydogdu (2020) researched the impact
of robotic coding education on the scientific process skills of preschool children. The
design of the study was experimental research. Participants of this study were 30
preschool children and applications were conducted in Erzincan province in the fall
semester of the 2017-2018 academic year. A Coding and Robotic Education Program
was applied to the experimental group for eight weeks, two days a week, 16 sessions
in total. The control group did not receive any intervention during this period. At the
end of the study, it was concluded that robotic coding education had positively

developed the preschool children’s scientific process skills.

Moreover, Dilek, Tagdemir, Konca and Baltaci (2019) designed a study to research
children’s science motivation and their utilization of scientific process skills in
inquiry-based STEM activities. Participants in this study were 14 children in the ages
of 5-6 years. Classroom observations, as well as pre-interviews and post-interviews,
were used to collect data. According to the study’s findings, children actively
participated in STEM activities and regularly used at least one of the scientific process
skills. Furthermore, it was shown that children displayed engineering thinking skills
in addition to scientific process skills. The study also revealed positive changes in

children’s motivation towards science.

Afifah et al., (2019) investigated how to enhance children’s scientific process skills
through building beam learning activities. The study focused on implementing
building activities centered around optical geometry in the context of beams. The study
was designed as descriptive qualitative research. Participants of this study were 18
early childhood children in Bandung, Indonesia. The findings indicated that engaging
in building beam activities positively impacted the development of children’s science
process skills. These activities also contributed positively to the children’s cognitive,

physical, motor, language, and socio-emotional development.
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Yilmaz, Ilkoriicii and Cepni (2018) conducted a study to investigate the impact of
science activities, specifically those involving parent involvement, on the scientific
process skills of 5-6-year-old children attending preschool. The study utilized a mixed
methods design, collecting quantitative data through a Preschool Science Process
Skills Scale for Children Aged 60-72 months and qualitative data through semi-
structured interviews with the parents. Participants of this study were 30 children in
the 5-6 age range and 15 parents. The study results indicated that the children in the
experimental group, who participated in the science activities with parent involvement,
demonstrated more developed scientific process skills compared to the control group.
The qualitative data revealed that the parents positively perceived the parent
involvement activities, leading to increased communication with their children.
Furthermore, the qualitative findings indicated that the parents enhanced their

children’s motivation toward science and provided increased support in this domain.

The findings of above-mentioned studies indicate that activities such as robotic coding,
inquiry-based STEM, building beam learning or science contributed positively to the
children’s development and scientific process skills. Furthermore, some educational
programs were found to have impact on children’s scientific process skills. While Ocal
(2018) researched the Early STEM Education Program’s effectiveness on 60—66-
month-old children currently attending preschool on their scientific process skills,
Tekerci and Kandir (2017) investigated the impact of the Sense-Based Science
Education Program on the scientific process skills of children aged 60-66 months. Both
programs were found to improve children’s abilities related to scientific inquiry,
observation, experimentation, and critical thinking. These findings suggested that
implementing the programs successfully enhanced the development of scientific

process skills in the studied group of children.

Additionally, Bati, Ertiirk and Kaptan (2010) designed a study to examine scientific
process skill attainments in the cognitive domain of the Preschool Education Program
2009 for Children aged 60-72 months, as well as the awareness levels of preschool
teachers regarding scientific process skills. Qualitative research techniques,
specifically content analysis and descriptive analysis were employed to analyze the
data gathered from the interview forms. The study found that limited emphasis was
placed on science activities in preschool education and there was a low level of
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awareness among preschool teachers regarding scientific process skills. These findings
suggested a need for improvement in enhancing the knowledge and awareness of

teachers in this area.

Yilmaz and Yiizbasioglu (2022) examined the impact of intelligence games
implemented as part of the Ministry of Education Intelligence Games Preschool
Course Program on children’s scientific process and attention skills. The study was
designed as a quasi-experimental design with a pretest and posttest control group. The
participants of the study were 59 children in total, 30 of whom were in the experimental
group, and 29 were in the control group. Children in the experimental group, who took
part in the Intelligence Games Preschool Course Program, demonstrated significantly
higher scores than the control group who did not attend the program. Specifically, they
demonstrated enhanced abilities in the sub-dimensions of estimation, inference,
scientific communication, measurement, and observation, as well as in the overall

mean scores of scientific process skills and attention skills.

Moreover, it was seen that education programs that were project-based influenced
children’s scientific process skills significantly and indicated that they positively
affected children’s development of scientific process skills. Kim, Yoon and Han
(2022) designed a study to investigate the effectiveness of an inquiry-based cooking
project in enhancing children’s scientific process skills and promoting healthy eating
habits. The study employed a quantitative research method. The research was
conducted over a period of nine months in South Korea, involving 67 children in the
experimental group and 58 children in the control group. The experimental group had
cooking projects, whereas the control group received no intervention. The findings of
the study showed that cooking projects could enhance academic experiences by
fostering scientific processing skills and providing children with the opportunity to
explore the joy of food preparation, experiment with different foods and flavors, and

develop healthy eating habits.

Can, Yildiz-Demirtas and Altun (2017) conducted a study to investigate the impact of
an active learning and project-based science education program on the scientific
process skills and conceptions about the nature of science among 6-year-old children.

The study employed a quasi-experimental research design comprising experimental
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and control groups with pretest and posttest assessments. Participants of the study
included 26 children, 17 in the experimental group and 9 in the control group. The
experimental group received project-based science education conducted with active
learning, while the control group received project-based science education without
active learning for 32 weeks. The findings revealed that the experimental group
showed higher scores in scientific process skills related to the nature of science and
displayed greater familiarity with the corresponding conceptions compared to the
control group. These findings provide evidence of the positive impact of project-based

science education.

Furthermore, upon reviewing research on scientific process skills during the preschool
period, researchers reported that different educational approaches significantly
influenced children’s scientific process skills. Ozkan (2021) conducted a study to
examine and compare the scientific process skills of 5-6-year-old preschool children
in kindergartens that implemented the Reggio Emilia approach and those that did not.
The research aimed to find the impact of the Reggio Emilia program on the
development of scientific process skills in young children. The study was designed as
a qualitative study. The participants were 80 children in total, 35 of whom went to a
preschool providing a Reggio Emilia based program and 45 to a private preschool that
did not utilize any such program. Data was collected using the Scientific Process Skills
Scale for 60-72-Month Children developed by the researcher. The study provided
insights into the potential influence of implementing the Reggio Emilia approach and
suggests that the program’s implementation may contribute to enhancing children’s
scientific process skills, highlighting the importance of the school environment and

parental factors in shaping children’s abilities in this domain.

Buldur (2019) investigated the scientific process skills of preschool children within
the context of a Montessori approach. The study employed a longitudinal research
design to gather comprehensive data over time. The participants of the study were 60
children between the ages of 4 and 6. Among the participants, 14 children were
enrolled in a Montessori class within a public kindergarten, while the remaining 46
children were from four different Montessori classes within a dedicated Montessori
kindergarten. This composition allowed for a diverse representation of children
engaged in a Montessori educational environment. By examining the progress and
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acquisition of these skills over time, the study showed the effectiveness of Montessori

education in fostering children’s scientific thinking and problem-solving abilities.

Kefi (2017) designed a study to examine whether children receiving preschool
education could utilize basic scientific process skills by implementing a project
approach. The study developed six projects as exemplary models and guided teachers
to carry out these projects with children aged 4-5-6 in Foca Municipality Preschool.
The study involved analyzing data obtained through document reviews and similar
materials collected during the initial phase, development phase, and presentation phase
of the projects. Content analysis was employed to analyze the data regarding basic
scientific process skills. It was observed that project-based activities supported
children in utilizing scientific process skills and the Reggio Emilia, Montessori and
project approaches were found effective in developing children’s scientific process
skills. Implementing these approaches appeared to have a positive impact on

improving children’s scientific process skills.

In addition, the relationship between children’s scientific process skills and different
variables was examined in the literature. Sezer and Aksut-Arslan (2023) researched
the relationship between the learning styles of 5-6-year-old children and their
scientific process skills. The research design followed a relational survey model,
employing a quantitative research approach. The participants of the study were 216
children aged 5-6 years attending independent kindergartens and kindergartens in the
city center of Bolu. The findings of the study indicated significant and varying levels
of positive relationships between scientific process skills and learning styles among
the children.

Erol, ivrendi and Ozcan (2022) explored the relationship between children’s scientific
process skills and self-regulation skills. The study was designed as a correlational
survey model. The study was conducted with 223 children between the ages of 4-6
years. The results of the analysis revealed a statistically significant and moderately
positive relationship between children’s self-regulation skills and scientific process
skills. Therefore, it was stated that children’s self-regulation skills could be an

essential factor in developing scientific process skills.
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Yildiz and Yildiz (2021) conducted a study to research the relationship between
creative thinking and scientific process skills of preschool children. The research
followed a correlational research model, employing quantitative methods. The study
was conducted with 70 children aged 60—66 months. The findings of the study revealed
a positive relationship between creative thinking and the scientific process skills of
preschool children. Moreover, the study highlighted the influence of home
environment quality, gender, and parents’ educational backgrounds on children’s

creative thinking abilities.

Tok (2020) examined the resilience level and the mathematics and scientific process
skills among 5-year-old children attending preschool education. The study employed
a descriptive research method grounded in the quantitative research model.
Additionally, a correlational research method was utilized to examine the relationships
among the variables under investigation. Participants were 384 5-year-old children
who had regularly attended preschool in Malatya. The children exhibited at least one
risk factor listed as a criterion and demonstrated adaptation to the environment. Based
on the study’s findings, it was observed that the resilience levels, as well as the
mathematics and scientific process skill levels, among 5-year-old children attending
preschool education were generally high. Moreover, the study revealed a moderate
positive correlation between resilience and math skills among 5-year-old children and
a high positive correlation between resilience and scientific process skills.
Additionally, the findings suggest that children’s resilience levels significantly predict

their math and scientific process skills.

Guven and Yilmaz (2020) designed a study to examine the relationship between
children’s auditory and visual attention skills and their scientific process skills. The
study was designed as survey research which is a quantitative research design. The
study was conducted with 156 children between the ages of 60-72 months, and
applications were conducted in the 2018-2019 academic year in Istanbul. The
Preschool Science Process Skills Scale for 60-72 Months Old Children by Ozkan
(2015) and the Listening Test and Concentration Test for 5-Year-Old Children by
Ergin (2004) were used to assess children. The results showed a positive relationship
between children’s visual and auditory attention skills and their scientific process
skills.
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Tuzcuoglu and Akarsu (2019) explored the relationship between scientific process
skills and emotional development levels in preschool children. The study followed a
quantitative approach and utilized a correlational survey design to fulfill its research
purpose. Participants were 35 children aged 48-66 months and data were collected in
Istanbul during the 2018-2019 academic year. These children exhibited a normal
developmental course and had received at least one year of preschool education. Upon
analysis, no significant relationship was found between scientific process skills and
emotional development levels. However, significant differences were identified
between sub-dimensions of scientific process skills (communication and classification

skills) and emotional development.

Kuru and Akman (2017) conducted a study to investigate the scientific process skills
of children attending preschool education institutions while considering various
variables. The study utilized a correlational survey research design. The participants
were 250 children and 50 preschool teachers. Based on the research findings, it was
determined that significant relationships existed between children’s age, the type of
school they attended, their preschool education status, and their scientific process
skills. However, no significant relationship was found between the teachers’
professional service time, science activity duration, and the children’s scientific

process skills.

Kunt, Ozel and Kunt (2015) conducted research to determine 6-year-old
preschool children’s scientific process skills and compare their scientific process skills
levels regarding different variables. The study was designed as descriptive research,
which is a quantitative research design. The participants were 342 children and data
were collected in the spring semester of the 2013-2014 academic year in Kitahya. An
assessment tool (The Scientific Process Skills Test) was developed to assess children’s
scientific process skills. the tool comprised 22 items and six sub-dimensions, including
basic process skills. Accordingly, it was found that there was a significant relationship
between children’s scientific process skills and parents’ education, and teachers’
education. Moreover, it was stated that children receiving education in private schools

had better science process skills than those in state schools.

39



Sackes (2013) designed a study to investigate kindergarten children’s mathematics and
scientific process skills. Additionally, the study explored how children’s proficiency
in these process skills influences their performance on mathematics and science
achievement tests during the 3rd grade. Multilevel structural equation modeling, one
of the quantitative research methods, was used in the study. The data from the Early
Childhood Longitudinal Study-Kindergarten cohort was used. The findings revealed a
strong relationship between science and mathematics process skills at the overall
construct level. The study also highlighted that the competence of kindergarten
children in mathematics process skills significantly predicted their performance on
both science and mathematics achievement tests in the 3rd grade. Conversely,
competency in science process skills was only found to be a significant predictor of

performance on the science achievement test in the 3rd grade.

In light of these results, children’s scientific process skills were found to be
significantly related with other developmental domains, such as self-regulation skills,
creative thinking, resilience level, auditory and visual attention skills, emotional
development, and mathematics skills. Upon reviewing research on scientific process
skills during the preschool period, it was also found that Dahsah, Seetee and Lamainil
(2017) had developed an instrument for assessing children’s basic science process
skills through interviews about familiar objects and events. The children were asked
to utilize their scientific process skills to complete each task in a step-by-step manner.
The study included a sample of 30 children ranging in age from 6 to 10. The results
indicated that the instrument could effectively measure children’s basic science
process skills across all age groups. Furthermore, the study demonstrated that children

tend to develop their science process skills as they grow older.

Moreover, Monhardt and Monhardt (2006) offered suggestions to implement scientific
process skills into children’s literature. By utilizing children’s books, the aim was to
provide primary school teachers with examples and inspiration for teaching scientific
process skills. The examples served as a starting point, encouraging educators to create
additional instances. The study highlighted the variety of opportunities within
children’s literature to foster the development of scientific process skills in an

engaging and relevant way.
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2.4. Scientific Literacy Skills

Scientific literacy skills are “the ability of an individual to understand scientific laws,
theories, phenomena, and things (Friedman, 1974).” This description means the
responsibility of each individual to have the necessary scientific knowledge base to
make practically any informed decision (Dragos & Mih, 2015). However, over the
years, the definition of scientific literacy skills has changed and gained different
meanings. Consequently, the literature also uses many definitions for scientific literacy
skills. For instance, Dragos and Mih (2015) who sought to evaluate the quality of
information and arguments presented by scientists and the mass media stated that

scientific literacy skills represent the ability to use evidence and data.

Other definitions advance scientific literacy skills as the nature of science, knowledge
level, and science and technology’s effect on society’s way of living (Miller, 1983).
According to Durant (1993), scientific literacy skills are the sum of cognitive,
affective, and psychomotor skills related to science. From this point of view, scientific
literacy skills are the ability to understand, follow, assimilate, and consciously use
scientific and technological developments, which includes all cognitive and

psychomotor skills that maintain an individual’s quality of life (Ozdemir, 2010).

Scientific literacy skills also represent what society knows about science (Durant,
1993). According to Jenkins (1994), it means understanding science’s nature, aims,
limits, and different scientific ideas. Based on these meanings, scientific literacy skills
are also regarded as a “public understanding of science” (Durant, 1993). Therefore,
the aspects of scientific literacy skills could be defined as science helping to solve
current issues, being internalized by society, and being a fundamental activity of
humanity (Shen, 1975 as cited in Liu, 2009).

Scientific literacy skills refer to an individual’s ability to read, understand and express
opinions on scientific issues. In today’s scientific and technological society, this skill
consists of three dimensions: the nature of science (i.e., understanding the principles
and methods of science), content knowledge of science (i.e., understanding basic
scientific concepts and terms), and recognizing the impact of science and technology

on society (Miller, 1983). Understanding science processes and comprehending
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scientific knowledge that exists in daily life is one of the scientific literacy skills (Fives
etal., 2014).

However, there are different perceptible skills for scientific literacy. These skills
include conceptual understanding and an individual’s attitude toward science and
society (Bauer et al., 2007). A scientifically literate individual is expected to engage
in higher-order thinking skills such as “explaining phenomena scientifically,”
“evaluating and designing scientific inquiry,” and “interpreting data and evidence

scientifically” (OECD, 2013a)

According to Gormally et al. (2012), scientific literacy skills are related to two major
categories: recognizing and analyzing the methods of inquiry that lead to scientific
knowledge. Moreover, organizing, analyzing, and interpreting quantitative data and
scientific information are stated as scientific literacy skills (Gormally et al., 2012). In
this sense, it was proposed that scientific literacy skills could be understanding the
methods of inquiry that lead to scientific knowledge, organizing, analyzing, and
interpreting scientific information (Gormally et al., 2012). Furthermore, identifying a
well-founded scientific argument, evaluating the validity of sources and the use of
scientific information, and understanding the research designs and how they influence

findings were also given as scientific literacy skills.

According to Laugksch (2000), individuals who possess scientific literacy skills
understand the nature of science, have the ability to apply relevant science concepts,
principles, laws, and theories, and use science in problem-solving and making
decisions. Therefore, scientifically literate individuals know how to use and interpret
scientific explanations of the nature of the world and evaluate scientific evidence and
explanations (NRC, 2007). Also, scientifically literate individuals understand the
nature and development of scientific knowledge while participating productively in
scientific practices (NRC, 2007). While scientific literacy skills are widely considered
as being of general educational importance, all definitions focus on individuals’ ability

to use and apply scientific knowledge in real-life situations.
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2.4.1. Studies in Scientific Literacy Skills and Science Knowledge

Upon reviewing the literature, it has been noticed that there are few studies on
scientific literacy skills of adults. The research focused on primary school, elementary
school, and high school students or preservice teachers’ scientific literacy skills.
Therefore, this section includes both studies on scientific literacy skills of adults and

science knowledge.

Studies on parent’s scientific literacy skills were limited and mostly studied within the
context of children. Some studies in the literature have focused on the scientific
literacy skills levels of parents and their children’s scientific literacy skills or academic
achievement. For instance, Can and Besler (2018) examined the impact of digital and
media activities on the scientific literacy skills and media literacy of secondary school
students and their parents and explored the relationship between these two factors. In
the study, a quasi-experimental research design was used, and the participants were 60
students and 119 parents. The study was conducted in Bursa in the 2013-2014
academic year. Based on the analysis of the data obtained from the research, a
significant correlation was found between the pretests and posttests of scientific
literacy skills among secondary school students and parents, specifically concerning
their engagement in digital and media activities. Based on these findings, several
recommendations were proposed to underscore the significance of 21st-century skills
literacy, enhance science and media literacy levels, and attain more comprehensive

outcomes.

Sahin, Sanalan, Bektas and Kaygisiz (2010) conducted a study to investigate the
presence of a significant correlation between the science literacy levels of parents of
7th grade primary school students and the academic success of their children in the
science and technology course. The participants were 59 7th-grade students enrolled
in private primary schools in Erzincan province during the second term of the 2008-
2009 academic year. For the study, the success of the students in science and
technology courses was determined using the scores from the Placement Test (SBS)
conducted in June of the 2007-2008 academic year. Additionally, the science literacy

levels of the parents were assessed using a researcher-developed Science Literacy
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Questionnaire consisting of 12 items. The findings revealed that the science literacy

levels of parents were significant predictors of student achievement.

In the existing literature, studies investigating the scientific literacy skills of parents
also included research conducted with teachers. Gul-Ulukan (2021) investigated the
scientific literacy skills levels of parents and preschool teachers who have children in
preschool and explored their perspectives on scientific literacy skills and science
education. The study utilized mixed methods by using explanatory sequential design.
In the quantitative part of the study, data were collected from 275 teachers and 300
parents. The Basic Science and Technology Literacy Test (TFOT) adapted by Duruk
(2012) was used to assess their scientific literacy skills levels. In contrast, in the
qualitative part, a subset of participants from the quantitative phase was selected.
Interviews were conducted with nine teachers and nine parents to gain insights into
their views on scientific literacy skills and science education. The study revealed that
teachers’ and parents’ perceptions on scientific literacy skills and science education

correspond to their relative degrees of science literacy skills.

In studies focusing on the scientific literacy skills levels of adults, researchers also
explored the scientific literacy skills levels of preservice teachers and in-service
teachers and attitudes towards scientific literacy skills. Cavas, Ozdem, Cavas,
Cakiroglu and Ertepinar (2013) designed a study to assess the scientific literacy skills
levels of preservice elementary science teachers in Turkish universities and explore
the influence of various variables, including attitude toward science, gender, year in
university, and parental education level, on their scientific literacy skills. The study
sample included 667 first year and 405 fourth year preservice teachers from 10
education faculties in Turkey. The results indicated that preservice teachers exhibited
satisfactory levels of scientific literacy regardless of their gender or year in university.
The findings suggested that preservice elementary science teachers in Turkey possess

adequate scientific literacy skills levels.

Similarly, Dragos and Mih (2015) conducted a study to assess teachers’ attitudes
towards scientific literacy skills. The participants in this study were high school
teachers selected from the historical region of Maramures. According to the findings,

understanding the educational context allowed the adaption of well-defined techniques
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to improve scientific literacy skills. Teachers could develop their scientific literacy
skills by analyzing the educational context and taking relevant activities and
techniques. Teachers had an important role in developing scientific knowledge among
children, and positive attitudes and continued professional development were essential

for making long-term advances in scientific literacy skills.

Though studies on adult scientific literacy skills are scarce, some studies have focused
on the science knowledge of adults. Shauli and Baram-Tsabari (2020) investigated the
impact of science knowledge on parents’ decision-making in hearing-impaired
families. The study utilized mixed methods research. The participants were 115
parents who had hearing impaired children. The interviews were made with parents
and experts of hearing rehabilitation and a questionnaire was filled out by parents. The
findings show that general science knowledge is the most significant predictor of
contextual knowledge and therefore has a significant role in the lives of hearing-

impaired families.

Crall, Jordan, Holfelder, Newman, Graham and Waller (2013) examined how
individuals’ knowledge and attitudes toward science change with citizen science
program. Additionally, participants’ scientific literacy skills and attitudes towards
science were investigated. The study was designed as experimental research. The
experimental group attended a one-day course, while the control group did not receive
any training. The study results indicated improvements in scientific literacy skills and

desire to engage in pro-environmental actions.

Furthermore, some studies focused on the impact of training parents on their children’s
science experiences. Eberbach and Crowley (2017) examined the influence of parental
conversations and discipline knowledge on children’s observations in informal
learning. The study was designed as mixed methods research. The participants of the
study were 79 parents and their children aged 6 to 10 years. Half of the parents were
trained to use four conversational methods during family observations in a botanical
garden. The findings of the study showed that parents who received the training on
conversational methods utilized these methods more frequently than those who used
their natural conversational style. The parents’ disciplinary discussions during the

garden observations had an impact on what children learnt from the experience.
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Along with studies focusing on scientific literacy skills among parents and teachers,
the literature also contains research investigating the scientific literacy skills of
children. These were also included in the literature review since one of the most
important aspects of scientific literacy skills is scientific process skills (Husna et al.,
2022).

Booth, Shavlik and Haden (2022) examined how children’s interest in causal
information, in other means casual stance, develops over time and its association with
their concurrent and subsequent scientific literacy skills. The participants were 153
children from diverse backgrounds assessed at ages 3, 4, 5, and 6. The results revealed
that children’s causal stance at age three consistently predicted their scientific literacy
skills at each subsequent data collection point, extending through preschool,
kindergarten, and first grade. The implications of this study highlighted the importance
of nurturing children’s causal reasoning skills and curiosity from an early age.
Enhancing children’s causal stance and providing opportunities could contribute to

their school readiness and facilitate their development of scientific literacy skills.

Similarly, Choiriyah, Lutfani, Khoirunisa, Faturahman and Nabila (2021) conducted a
study to examine the requirements for scientific literacy skills in early childhood that
employed qualitative research methods as teachers were interviewed. The participants
were 5 early childhood teachers. The findings indicated that implementing scientific
literacy skills as a learning program in early childhood classrooms necessitates three
aspects, including attitudes, skills, and self-competence in children’s cognitive
development. The study had implications for education by emphasizing the
development of teacher competencies in managing scientific literacy skills during

early childhood.

Additionally, when examining the literature, scientific literacy skills of children is also
found to be influenced by various variables such as parents or environment. For
instance, Booth, Shavlik and Haden (2020) conducted a study on preschoolers’
scientific literacy skills development and their interest in science-related topics,
exploring the influence of parents’ casual talk in this context. The researchers defined
casual talk as parents engaging in informal conversations, where they casually explain

relevant information and invite their children to participate in explaining as well. This
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study observed 153 parent-child pairs engaged in play activities in both a museum and
a laboratory setting. The frequency with which parents discussed causal information
during play was found to predict the strength of their children’s understanding of
causality, which is an essential component of scientific thinking. The study revealed
that parents played a significant role in shaping their children’s scientific engagement
and literacy from as early as three years of age. By incorporating causal talk and
encouraging children to explain causal phenomena, parents can potentially contribute

to developing their children’s scientific thinking and interest in science-related topics.

Moreover, Kahler, Hahn and Koller (2020) investigated the development of scientific
literacy skills in early childhood and how its influenced by children’s experiences in
learning environments such as their homes and kindergartens. This study utilized
longitudinal data from the Starting Cohort 2 of the German National Educational Panel
Study, which included 2,937 children from kindergarten to the third grade of primary
school. The study’s findings indicated that the scientific literacy skills of children in
kindergarten increased over time, and there were initial differences in scientific
literacy skills among kindergarten children. Furthermore, the study did not identify
significant individual differences in the growth of scientific literacy skills over time.
This suggests that the initial gap in children’s scientific literacy skills was not closed
by the time they reached school. It highlighted the importance of early childhood
experiences, such as the home and kindergarten environments, in shaping children’s

scientific literacy skills.

Bauer and Booth (2019) designed a study with the aim of exploring how developing
scientific literacy skills in children is influenced by causal reasoning and executive
function. The participants were 125 3-year-old children who completed three tasks
related to a scientific literacy measure, causal reasoning, and three tasks assessing
executive function. It was found that executive function and one specific aspect of
causal reasoning called causal inferencing were linked to scientific literacy skills.
Furthermore, the study revealed that causal inferencing ability partially mediated the
relationship between executive function and scientific literacy skills. This suggests
that executive function may play a role in supporting scientific literacy skills by

facilitating the development of causal reasoning skills.
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Upon examination of the studies, it has been noted that a scientific literacy skills
project also played a significant role in enhancing the scientific literacy skills of
children. The focus of Mantzicopoulos and Samarapungavan’s (2013) study was on
the effects of the Scientific Literacy Project, particularly children’s participation in its
classroom and home components, on science learning and motivation outcomes. The
participants were kindergarten children from four neighboring low-income schools.
Two schools implemented the SLP science activities, with 79 children participating in
the classroom component and 41 children participating in both the classroom and
home components. A comparison group of children from two other schools engaged
in regular science activities. The findings stated significant benefits for the Scientific
Literacy Project groups regarding science learning, achievement, and motivation.
Children demonstrated gains in general science knowledge, higher levels of positive
self-competence beliefs for science, and independence in learning science. The study
highlighted the importance of integrating science activities in both the classroom and
home settings to enhance children’s science knowledge, self-competence beliefs,

family support, and independence in science learning.

The findings of the above-mentioned studies suggested that parents and the
environment, such as school and home, play a significant role in children’s scientific
literacy skills. Additionally, causal reasoning and executive function were found to
contribute to the development of scientific literacy skills in children. Furthermore, the
Scientific Literacy Project demonstrated advantages for children in terms of science

learning, achievement, and motivation.

2.5. Summary of The Literature Review

The existing literature contains numerous research studies that have focused on
scientific process skills and scientific literacy skills. with regards scientific process
skills, many research studies have been conducted to investigate the relationship
between children and other variables, including different teacher practices, areas of
development, or impacts of educational programs. The target sample of these studies
mostly included preschool children. In light of these studies, it was concluded that
children’s scientific process skills can be improved with additional applications,

educational programs or approaches. Therefore, the objective of this study is to
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contribute to the understanding of the relationship between parents’ scientific literacy

skills and children’s scientific process skills.

Studies on parents’ scientific literacy have been limited and centered around their
children. Some researchers have examined both parents’ scientific literacy skills levels
and their children’s scientific literacy or academic achievements. Additionally,
investigations into the scientific literacy skills of parents have also encompassed
studies involving teachers. In the context of adult scientific literacy skills, researchers
have explored the levels of preservice and in-service teachers’ scientific literacy skills
and their attitudes towards it. While studies on adult scientific literacy skills were
scarce, some have concentrated on adults’ science knowledge. Furthermore, certain
studies have focused on the impact of training parents on their children’s science-
related experiences. Moreover, in children centered studies, it was seen that they
included the development of scientific literacy skills, comparison of the scientific
literacy skills levels of students at different educational levels. The other studies
concluded that science activities enhance children’s science knowledge, self-
competence beliefs, and independence in science learning as well as age, parents’
educational background, and access to science materials at home may play a role in
shaping the scientific literacy skills levels of children. Moreover, students develop
crucial scientific skills, attitudes, motivation, and communication abilities when
different approaches are utilized. However, research on parents’ scientific literacy

skills is limited.
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CHAPTER 3

METHOD

This chapter includes the research design and the methodological explanation of the
current study. It provides detailed information on the procedures in the study to obtain

reliable and valid findings.
3.1. Research Design

The main objectives of the current study were threefold. The initial goal was to
examine the scientific process skill scores of preschool children and determine whether
these scores exhibit variations concerning gender, age, and the number of siblings. The
second objective focused on evaluating the scientific literacy skill levels of parents.
Finally, the study aimed to assess the potential relationship between children’s
scientific process skills and their parents’ scientific literacy skills. In line with this
purpose, the quantitative research method was used as it allows the researcher to
collect numerical data from a vast number of participants using instruments with
questions and corresponding responses (Creswell, 2012). A correlational research
design was also used to explain the relationship between preschool children’s scientific
process skills and their parents’ scientific literacy skills while controlling demographic
variables. This would help to identify the relationship among two or more variables
and to predict possible outcomes (Fraenkel et al., 2012). In the analysis, variables or
groups of variables were introduced step by step, with each independent variable being
evaluated based on its contribution to predicting the dependent variable, after
accounting for the effects of the preceding variables (Pallant, 2020). This design was
employed to assess the predictive power of parent-centered variables on children’s
scientific process skills. By controlling for parents’ education, age, and scientific
literacy skills, the study aims to determine the individual and combined impact of each
variable on predicting their children’s scientific process skills. The dependent variable

in this study was determined as preschool children’s scientific process skills and the

50



independent variables were determined as parent’s scientific literacy skills along with
demographic variables, such as parent’s education status and age. In accordance with
the correlational research design, descriptive research was used to explain
characteristics of preschool children’s scientific process skills through the application
of a demographic information form (i.e. gender, age, and number of siblings) and

Scientific Process Skills Scale and parent’s scientific literacy skills.

3.2. Research Questions

R.Q.1. What are the scientific process skills scores of preschool children?

1.1. Is there a difference between children’s scientific process skills scores and gender?
1.2. Is there a difference between children’s scientific process skills scores and age?

1.3. Is there a difference between children’s scientific process skills scores and the

number of siblings they have?
R.Q.2. What are the scientific literacy skills levels of parents?

R.Q.3. To what extent do parents’ scientific literacy skills predict children’s scientific
process skills scores after the effects of demographic characteristics (i.e., education

status and parents’ ages) are controlled?
3.3.Population and Sample

In this study, data was collected from Istanbul. The target population were 60-72-
months-old children who attend preschool and their parents. A random sampling
method is the equal and independent chance of being chosen in a population (Fraenkel
etal., 2012). Therefore, in this study, simple random sampling was used to make strong
inferences and generalization for the population. Although there is no guarantee that
the selected sample would be representative of the population, larger random samples
have a higher chance of doing so than other sampling methods (Fraenkel et al., 2012).
According to Tabachnick and Fidell (2013), larger samples consisting of more than
300 cases would be sufficient enough to conduct specified analysis, but small sample

size would also be sufficient if there are high loading marker variables above .80.
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Pallant (2020), on the other hand states that overall sample size should be more than
150 and with at least five cases for each of the variables. In this study, it was aimed to

reach more than 300 parents and children to conduct the research.

This study took part in 8 preschools with 354 parents and 354 children. The preschools
were located at Kugciikcekmece (parents f = 51; children f =51), Fatih (parents f = 31,
children f = 31), Gling6ren (parents f = 75; children f = 75), Zeytinburnu (parents f =
42; children f = 42) and Esenler (parents f = 154; children f =154) districts.

In this study, 49.6% of the children were girls (f = 175) and 50.4% were boys (f = 178).
Children’s age ranged from 60 months to 75 months (M = 68.38, S.D. = 3.584). 16.4%
of the children were 60-64-month-old (f = 58), 43.3% of them were 65-70-month-olds
(f = 153) and 40.2% of them were 71-75-month-olds (f = 142). Children’s number of
siblings ranged from not having siblings to having 4 siblings. 30.3% of the children
had no siblings (f = 107), 46.7% of the children had 1 sibling (f = 165), 14.7% of the
children had 2 siblings (f = 52), 5.7% of the children had 3 siblings (f = 20) and 2.5%
of the children had 4 siblings (f = 165).

Among the parents, 18.7% of the mothers (f = 66) were aged 30 years or below, 64.9%
of the mothers (f = 229) were in the age group of 31-40 years, and 16.4% of the mothers
(f = 58) were 40 years old or older. In addition, 5.7% of the fathers (f = 20) were 30
years old or below, 58.6% of the fathers (f = 207) were in the age range of 31-40 years,
and 35.7% of the fathers (f = 126) were 40 years old or older.

Regarding the parents’ education levels, .6% of the mothers (f = 2) were illiterate,
1.4% (f = 5) were literate, 9.6% (f = 34) were primary school graduates, 9.1% (f = 32)
were secondary school graduates, 28% (f = 99) were high school graduates, 43.1% (f
= 152) were undergraduates, and 8.2% (f = 29) were postgraduates. For fathers, .6% (f
= 2) were illiterate, .6% (f = 2) were literate, 7.4% (f = 26) were primary school
graduates, 12.7% (f = 45) were secondary school graduates, 30.6% (f = 108) were high
school graduates, 39.1% (f = 138) were undergraduates, and 9.1% (f = 32) were

postgraduates.

The research showed variations in how the educational status of parents was

categorized. While there were studies that show the educational status of parents
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without categorizing them, there were also studies that distinguish them as low
medium high or low and high (Hortagcsu, 1995; Kelesidou et al., 2017; Kunt et al.,
2015; Minello & Blossfeld, 2017). In this study, parent’s education levels were
categorized into two groups as low and high education level (illiterate, literate, primary
school graduate, secondary school graduate, and high school graduate combined as
having low education level; undergraduate and postgraduate combined as having high
education level). Accordingly, 48.7% of the mothers had a low education level (f =
172), and 51.3% a high education level (f = 181). For fathers, 51.8% had low education
level (f = 183), and 48.2% had high education level (f = 170). Moreover, 96% of the
parents (f = 339) were married, .6% of them (f = 2) were separated, and 3.4% (f = 12)

were divorced.
3.4. Data Collection and Instrumentation

The study was conducted using three data collection instruments. These were a
Demographic Information Form (See appendix F), the Scientific Process Skills Scale
for 60-72-month-old Children (Ozkan, 2015) (See appendix G) and the Universal
Science Literacy Scale (USLS) (Celik, 2016) (See appendix H).

The data was collected with the cooperation of preschool administrators and teachers.
The Demographic Information Form and Universal Science Literacy Scale (USLS)
was distributed to parents or primary caregivers by teachers with the approval of
preschool administrators. Parents filled out the Demographic Information Form and
Universal Science Literacy Scale (USLS) and turned them to the teachers. The
researcher gathered the returned instruments and applied the Scientific Process Skills

Scale for 60-72-month-old Children by interviewing children individually.
3.4.1. Demographic Information Form

The demographic information form was provided by the researcher to parents or
primary caregivers to obtain information about the participant parents and preschool
children. This included questions about parent’s age, educational level, marital status,

professions and their children’s age, gender, and number of siblings (See appendix F).
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3.4.2. Scientific Process SKkills Scale for 60-72-month-old Children

The Scientific Process Skills Scale for 60-72-month-old Children was developed by
Ozkan in 2015 in Turkish to assess 60-72-month-old children’s scientific process skills
(See appendix G). The scientific process skills were classified as basic or integrated
(Padilla, 1990). Basic skills help children learn through experience and the scale

focuses on simple scientific process skills (Ozkan, 2015).

In order to develop the items for the Scientific Process Skills Scale, Ministry of
National Education’s (MoNE) Early Childhood Education Program, which was
developed in 2013, national and international literature were used (Ozkan, 2015).
Initially 53 items and materials related to items were presented to experts in the field
of Early Childhood Education and a pilot study was conducted with 30 children in
Kadikdy, Besiktas, Atagehir, Umraniye in the education year of 2012-2013 (Ozkan,
2015). The items in the scale were evaluated with the Lawshe technique in terms of
content validity with expert opinions (Ozkan, 2015). As a result, the items in the scale
were decreased to 31 and 4 factors were determined as the following: Prediction-
Inference-Communication, Classification, Measuring and Observation (Ozkan, 2015).
The examples of the items can be seen in Table 3.1. The Scientific Process Skills Scale
for 60-72-month-old Children has 31 items and is a binary type of scale consisting of
the following answers “0 = false and 1 = true”. The highest score that can be obtained
from the scale is 31 and lowest score is 0. The lowest score that can be obtained from
the dimensions are 0. The highest score that can be obtained from the dimensions are
as the following: 12 for Prediction-Inference-Communication, 8 for Classification, 7

for Measuring, and 4 for Observation.

Table 3.1 Examples of the Items in the Scientific Process Skills Scale

Factors Items

Prediction-Inference- 1.3. | have a candle with me, what happens if |

Communication light the candle and cover it with a glass?

Classification 2.4. Group these objects according to their
materials. (There are 3 objects made of wood
and metal)

Measuring 3. 5. Tell me this book’s height by measuring

with these sticks.
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Table 3.1 (continued)

Observation 4.1. Show me two differences between these
two pictures. (Two SpongeBob pictures were
shown)

In the process of implementing the scale, the researcher interviews each child one by
one in a quiet and empty place. The researcher reads the items in the scale while
showing the related material to child and waits for the child to respond for
approximately 30-45 seconds. The researcher does not show the scale items and
materials beforehand. Each item and material are presented and shown in order on the
scale. The items could be repeated if the child asks; however, the researcher does not

express whether the answers given by the child are true or not.

The Scientific Process Skills Scale for 60-72-month-old Children was applied to 45
children 3 weeks apart to test scale’s validity and reliability (Ozkan, 2015). The factor
structure of the scale was tested by using Varimax Rotation Technique to decide if
items were sufficient to factor analysis. KMO and Bartlett’s Tests were used to
examine the factors and found as .80 (Ozkan, 2015). Kuder Richardson coefficient was
used to analyze the reliability of the scale and found as .89 (Ozkan, 2015). On the basis
of these results of the study, the scale items and factors’ invariance levels over time

were sufficient to use to assess 60-72-month-old children’s scientific process skills.

This scale was chosen for implementation with children primarily due to its data
collection and development in Istanbul, ensuring cultural relevance. Moreover, the
scale demonstrated statistical validity and reliability, making it suitable for assessing

children’s understanding and maintaining their engagement with the scale items.

3.4.2.1. Scientific Process Skills Scale for 60-72-month-old Children Validity and
Reliability

In this study, the Scientific Process Skills Scale for 60-72-month-old Children was
applied to 353 children. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy
(KMO) and Bartlett’s Tests of Sphericity were used to examine the items and found
as .679. KMO and Bartlett’s Tests of Sphericity value is considered satisfactory when
it is 0.6 or above, indicating that the sample size is adequate for the analysis (Pallant,

2020). Kuder Richardson coefficient was found as .705. Item-Total Correlation values
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ranged from .687 to .716. Since values were not less than .3, items in this scale were

related to scientific process skills (Pallant, 2020).

Table 3. 2 KMO and Bartlett’s Test of the Scientific Process Skills Scale for 60-72-
month-old Children

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .679
Bartlett’s Test of Sphericity Approx. Chi-Square 1407.973
df 465
Sig. .000

3.4.3. Universal Science Literacy Scale (USLS)

Global Scientific Literacy Questionnaire (GSLQ) was developed by Mun et al. (2015)
and adapted to Turkish by Celik (2016) and named the Universal Science Literacy
Scale (USLS) (See appendix H). The Global Scientific Literacy Questionnaire was
majorly developed using the research of Laugsch & Spargo (1996) as a basis for its
items and dimensions. In addition, the questionnaire incorporated a social perspective
and emphasizes the importance of human effort in scientific pursuits. According to
Mun et al. (2015), the Global Scientific Literacy Questionnaire has been revised to
reflect the importance of basic sciences in daily life and to incorporate 21st-century
skills and competencies. The Global Scientific Literacy Questionnaire aims to measure

the level of scientific literacy skills of the participants.

The scale is composed of 48 items, which are categorized into 4 dimensions and 8
factors. The four dimensions of the scale are Habits of Mind (items 1-13), Character
and Values (items 14-22), Science as Human Endeavor (items 23-35), and
Metacognition and Self-Direction (items 36-48) (Celik & Can, 2017). Habits of Mind
involve solving problems in a variety of situations through collaboration with others,
utilizing appropriate resources, and presenting arguments based on evidence and logic.
(Mun et al.,, 2015). Character and Values encompass the beliefs of showing
compassion and understanding towards people and the environment, motivating
individuals to address global problems and contribute to them in a scientific manner.
(Mun et al., 2015). Science as Human Endeavour involves understanding that theories,
empirical evidence, and multidisciplinary methods were created by humans and

recognizing the connection between science and society. (Mun et al., 2015).
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Metacognition and Self-direction are essential aspects of lifelong learning, where
individuals are aware of their cognitive capacity and actively seek new knowledge to

overcome problems (Mun et al., 2015).

Itis a 5-likert type scale consisting of the following answers “1 = strongly disagree, 2
= disagree, 3 = undetermined or neutral, 4 = agree, 5 = strongly agree”. The highest
score that can be obtained from the scale is 240 and the lowest score is 48. The lowest
score that can be obtained from the dimensions are as the following: 13 for Habits of
Mind, 9 for Character and Values, 13 for Science as Human Endeavor, and 13 for
Metacognition and Self-direction. The highest score that can be obtained from the
dimensions are as the following: 65 for Habits of Mind, 45 for Character and Values,

65 for Science as Human Endeavor, and 65 for Metacognition and Self-direction.

The Universal Science Literacy Scale’s validity and reliability study was conducted
with 645 pre-service science educators (Celik, 2016). The Cronbach alpha internal
consistency coefficient was calculated for each dimension and somewhat changed as
the following: Habits of Mind (0=.80), Character and Values (0=.76), Science as
Human Endeavor (0=.79), and Metacognition and Self-Direction (a=.85) (Celik,
2017). The Cronbach alpha internal consistency coefficient calculated for the scale
was (0=.91) (Celik, 2016). Confirmatory factor analysis in the study specify that the
goodness-of-fit index found to be statistically significant (y2/sd=2.03, NFI= 0.94,
NNFI= 0.97, CFI= 0.97, GFI=0.88, AGFI= 0.86, RMSEA= 0.04) (Celik, 2016). The
result of the study suggests that adaptation of the Global Scientific Literacy
Questionnaire to Turkish language and culture in the name of Universal Science

Literacy Scale could be used to measure scientific literacy skills of individuals.

In the studies conducted, no specific scale dedicated to measuring the scientific literacy
skills of parents was identified. Therefore, alternative scales that were developed or
adapted for this purpose were explored. Upon examination of the items within these
scales, the ones chosen were found to effectively measure the components of scientific
literacy skills. Additionally, the data used for these scales were collected from diverse
locations across Turkey, and the statistical analysis confirmed their significant validity
and reliability.
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3.4.3.1.Universal Science Literacy Scale (USLS) Validity and Reliability

Principal components analysis (PCA) and factor analysis (FA) are statistical methods
used to explore a set of variables in order to identify groups of variables that are closely
related to each other but relatively independent from other groups (Tabachnick &
Fidell, 2013). Factor analysis is divided into explanatory factor analysis (EFA) and
confirmatory factor analysis (CFA) (Pallant, 2020). Principal components analysis
(PCA) involves converting the original variables into a reduced set of linear
combinations, incorporating all of the variability present in the variables (Pallant,
2020). In contrast, in factor analysis (FA), factors are determined through a
mathematical model that focuses specifically on the shared variance among the
variables (Tabachnick & Fidell, 2013).

Matsunaga (2010) proposed a ‘“hybrid approach” that involves conducting an
exploratory factor analysis (EFA) initially, followed by a confirmatory factor analysis
(CFA) using separate datasets to validate the results obtained from the EFA. In this
approach, an EFA was performed using the SPSS 26.0 Program to examine the factor
structure of the Universal Science Literacy Scale. Subsequently, a CFA was conducted
using the LISREL 8.8 program developed by Joreskog and Sérbom (2006) to assess
the overall model fit and the quality of the factor structure statistically. Accordingly,
the data was randomly divided into two and subjected to EFA (n = 186) and CFA (n =
172) separately.

When examining the data set, sample size, normality, and Bartlett’s test of sphericity
and Kaiser-Meyer-Olkin (KMO) were checked for the factorability of the correlation
matrix whether it was appropriate to perform EFA (Pallant, 2020). Some cases were
found out to be outliers (n = 12). Only one case was found to be an extreme outlier;
therefore, it was deleted. Bartlett’s test of sphericity had a statistically significant value
(p < .05) and KMO value was higher than .60; therefore, EFA was appropriate to
perform (Tabachnick & Fidell, 2013; Pallant, 2020). After the validation of data set,
sample size, normality, and Bartlett’s test of sphericity and Kaiser-Meyer-OlKkin
(KMO); eigenvalues, scatterplot, rotation matrices, and communality coefficients

were examined.
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Table 3.3 KMO and Bartlett’s Test of Universal Science Literacy Scale

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .926

Bartlett’s Test of Sphericity Approx. Chi-Square 5992.363
df 1128
Sig. .000

The 48 items of the scale were subjected to principal components analysis (PCA) for
explanatory factor analysis (EFA). Bartlett’s test of sphericity had a statistically
significant value (p = .000) and KMO value was .926 which was higher than .60 (See
Table 3.3). When the correlation matrix was examined, it was seen that many of the
coefficients were .3 and above; therefore, the data set was suitable for performing

factor analysis.

To determine the appropriate number of components in principal components analysis
(PCA), it is recommended to examine total variance explained table and screeplot
(Pallant, 2020). According to Kaiser’s criterion, only components with eigenvalues
greater than 1 are considered relevant (Pallant, 2020). There were ten components with

eigenvalues greater than 1 and explained 68.178% of the variance (See Table 3.4).

Table 3.4 Principal Component Analysis of Universal Science Literacy Scale

Initial Eigenvalues Extraction Sums of Squared Loadings

Component % of  Cumulative % of

Total Total Cumulative %

Variance % Variance

1 19,034 39,654 39,654 19,034 39,654 39,654
2 2,720 5,668 45,321 2,720 5,668 45,321
3 2,162 4,505 49,826 2,162 4,505 49,826
4 1,659 3,457 53,284 1,659 3,457 53,284
5 1,452 3,026 56,310
6 1,234 2,570 58,880
7 1,212 2,525 61,404
8 1,151 2,397 63,802
9 1,092 2,274 66,076
10 1,009 2,102 68,178
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Although an inspection of scree plot revealed a clear break after the first component,
the break after the fourth component indicated a possible four factor solution of the
scale (See Figure 2). As the original version of the scale was reported as a scale with

four factor structure, the scale was forced to four factor solution.

Scree Plot

20

Eigenvalue
a

L

1 3 5 7 g9 11 13 15 17 19 21 23 25 27 29 31 233 35 37 29 41

Component Number

Figure 2 Scree plot for the Universal Science Literacy Scale

According to Pallant (2020), once the number of factors is decided, factor analysis can
be proceeded by defining the number of factors specifically. Therefore, principal
components analysis (PCA) was revised specifying the factors as 4 to be the same as

the original scale.

Analyzing a four-component solution, the table depicting the structure matrix
showcased unrotated loadings of the items and explored the communality coefficients,
as detailed in Table 3.5. Notably, all items demonstrated robust loadings on the

component, with coefficients ranging from .429 to .816.

Table 3. 5 Pattern and Structure Matrix for Exploratory Factor Analysis of Science

Literacy Scale

Component Coefficients

Item Component 1 Component 2 Component 3 Component 4 Communalities
oky40 .816 T
oky42 779
oky43 737 -.407
oky36 .732
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Table 3.5 (continued)

oky44 728 -.360

oky4l .727

oky46 .698 -.388

oky6 .686

oky3 .683 312

oky5 .681

oky39 .670

oky45 .664 -.336

oky7 659 -.340

okyl0 .653 -.399

oky4d7 641 -.351

oky38 .641

okyll .635

okyl5 .635 -.386
okyl2 .628 =377

oky9 .622

oky4 618 -.344

okyl3  .600 -.423

oky33 .599 446

oky35 .599 .330

okyl7  .596

oky22 .594

oky32 .594

oky20 .580 485

okyl8 .579 -.426
oky24 564 307
oky26  .563

oky8 556

oky25 554

okyl9  .546 481 -.448
oky34 539 .328

oky30 531
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Table 3.5 (continued)

okyl 529

oky2 483

oky28 .470 443

oky3l .461

oky29  .429 484 .308

However, in contradistinction to the original scale, overlapping items were removed
one by one starting with the highest values and repeated principal components analysis
(PCA) (Tabachnick & Fidell, 2013; Pallant, 2020). For the items in the following: 14,
16, 27, 21, 23, 48 and 37, it was decided to remove them in order. Principal
components analysis (PCA) was repeated each time an item was removes from the
scale. Item 22 was found to be significantly loaded to the Science as Human Endeavor
rather than its original dimension Character and Values. Assuming that this item was
perceived to be related to science in the population of this study, this item was not
discarded and was evaluated within the Science as Human Endeavor factor. After the
changes, the entire process was repeated. In Table 3.6, it can be seen that Bartlett’s test
of sphericity had a statistically significant value (p = .000) and KMO value was .925
which was higher than .60.

Table 3. 6 KMO and Bartlett s Test of the Renewed Universal Science Literacy Scale

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 925
Bartlett’s Test of Sphericity Approx. Chi-Square 4745.739
df 820
Sig. .000

Table 3.7 shows the final principal components analysis (PCA). The last PCA with
four factor solution explained 53.719% of the variance of Universal Science Literacy
Scale (USLYS).

Table 3.7 Principal Component Analysis of the Renewed Universal Science Literacy

Scale
Component Initial Eigenvalues Extraction Sums of Squared
Loadings
Total % of  Cumulative Total % of  Cumulative
Variance % Variance %
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Table 3.7 (continued)

1 15.904 38.791 38.791 15.904 38.791 38.791
2 2.564 6.254 45.045 2.564 6.254 45.045
3 1.990 4.853 49.898 1.990 4.853 49.898
4 1.566 3.820 53.719 1.566 3.820 53.719

After EFA, Confirmatory Factor Analysis (CFA) was conducted to confirm construct
validity of Universal Science Literacy Scale consisting of 4 factors. Universal Science
Literacy Scale with 4 factors also examined through second-order CFA (See Figure
3). Value of chi-square was statistically (y° = 1545.01, N = 172, df = 775, p = 0.0).
Goodness-of-fit indices were explored to examine y?/sd and it was an indicator of the
good fit with the value of 1.99 (Tabachnick & Fidell, 2013). Universal Science
Literacy Scale’s goodness-of-fit indexes were calculated as RMSEA =.073, CFI = .95,
NFI =.90, NNFI = .94, RMR = .045, and SRMR = .073. These values were regarded
as good fit (Cokluk et al., 2012). It was decided that the structural model of the

Universal Science Literacy Scale had a good fitness level for parents.

After the validation of the Universal Science Literacy Scale, the scale’s reliability was
checked by using The Cronbach Alpha. Internal consistency of the scores obtained
from a measuring tool refers to reliability of the instrument (Fraenkel et. al., 2012).
According to Pallant (2020), scale’s with more than 10 items should have a coefficient

of .7 or more.

For Universal Science Literacy Scale, the Cronbach Alpha coefficient was found as o
= .952 presenting a preferable internal consistency reliability. It was seen that
removing any of the items from the scale will not improve the Cronbach Alpha
coefficient according to the Item-Total Statistics table. Corrected Item-Total
Correlation values ranged from .371 to .714. Since values were not less than .3, items

in this scale were related to scientific literacy skills (Pallant, 2020).

The Cronbach Alpha coefficient was also calculated for each factor and reported as
the following: Habits of Mind (0=.903), Character and Values (0=.829), Science as
Human Endeavor (0=.847), and Metacognition and Self-Direction (0=.919). When the

Corrected Item-Total Correlation value for item 22 was examined, it was seen that

63



0
~

o
0

-~
]

[=] o o (=)
Fﬁ Mo'a - oo o'mio,o,d
VOO0V VWOV WYWWOWY

™ Ll " Ll < o - o o
0 0 T3] 0 o w b 0 n
o (=) [=] o [=] (=] o o

==

o 0lovo 0 0,0/ 7 o

.83

.69
0.39
3

akd7
akd9

000 0)0

[s]

0.52

0.81

a2

0.83

3]
0

0.57

0.82

[} (O] (] Q
w0 \0 0 ¥

“;

MN\HO W OV O N OV, 6
U U T R VR U L U TP RN TO R T R

B

D
S
0.59

ak¥l

o
o

[=]

;

:

[ I R T R o P DT S =Y
~rYwYwYworor~e -

0
n o

0.78

o
¥

0.51

aky?

Figure 3 The Second-order CFA for the Universal Science Literacy Scale
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changing its factor from Character and Values to Science as Human Endeavor was
successful as the value was .503. Table 3.8 shows all the Cronbach Alpha coefficients

and Corrected Item-Total Correlations.

Table 3.8 Cronbach’s Alpha Coefficient and Corrected Item-total Correlation of

Each Factor and the Universal Science Literacy Scale

Cronbach Alpha Corrected Item-

Number of Items " tficient (u) _ Total Correlation

Habits of Mind 13 .903 A72 - 678
Character and 5 829 536 - 746
Values

Science as Human 12 847 414 - 597
Endeavor

Metacognition and

Self-Direction 11 919 .564 - .754
Universal Science 1 952 371- 714

Literacy Scale

With the renewed scale, the highest score that can be obtained from the scale is 210
and the lowest is 41. The lowest score that can be obtained from the dimensions are as
the following: 13 for Habits of Mind, 5 for Character and Values, 12 for Science as
Human Endeavor, and 11 for Metacognition and Self-direction. The highest score that
can be obtained from the dimensions are as the following: 65 for Habits of Mind, 25
for Character and Values, 60 for Science as Human Endeavor, and 55 for
Metacognition and Self-direction. The renewed levels were given as the following:
very low (41-74.8), low (74.9-108.7), medium (108.8-142.6), high (142.7-176.5) and
very high (176.6-210).

3.5. Data Collection Process

The necessary permissions were taken from the developers of the scales; Ozkan (2015)
and Celik (2016) (See appendix C), the Human Subjects Ethics Committee (HSEC)
(See appendix A) and the Ministry of National Education (MoNE) (See appendix B)
to conduct research in Istanbul during the spring semester of the 2022-2023
educational year. Before starting the data collection process, the researcher underwent
training for the application of the Scientific Process Skills Scale for 60-72-month-old
Children via phone communication. This training was provided due to the scale’s

incorporation of materials for assessment as the developer of the scale explained each
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item and which materials to be shown in order. However, no specific training was
undertaken for the Universal Science Literacy Scale. The researcher then contacted
preschool administrators to ask for a meeting to explain the study and data collection
process. The research topic, voluntary participation form (See appendix D), parent
consent form (See appendix E), and Universal Science Literacy Scale (USLS) (See
appendix H) were explained in detail to school administrators and teachers to answer
possible questions from parents. The voluntary participants, parents, filled out
voluntary participation form, consent form for their children to attend the study, and
the Universal Science Literacy Scale (USLS). The filled-out data was returned to
teachers. Thereafter the researcher contacted the teachers to arrange interviews with
the children.

In the data collection process, after the voluntary participation form, the consent form
for their children to attend the study, and the Universal Science Literacy Scale (USLS)
was filled out by the parents, the researcher interviewed the children (See Figure 4).
The participant children were taken from their classrooms to a preschool’s pre-
arranged empty room or classroom with the approval of their teacher. The researcher
paid attention not to take children at an activity time and also asked for children’s
verbal approval. Before administering the scale items, depending on the children’s
attitude, the researcher tried to make conversations with them to make them more
comfortable when answering questions. After that, the researcher explained what they
would do together and expectations from the children. Then, the researcher asked one
item at a time and showed related materials when necessary. The items were repeated
once if the children did not understand them. The researcher waited 30-45 seconds for
children’s answers. If children did not answer correctly or did not answer at all, “0”
point was given to the specific item. It was not shared with the children whether their
answers were correct or not during or after the process. The researcher also asked items
in a neutral face and tone and tried not to show any sign when children answered
correctly or incorrectly. After all items were administered, the researcher verbally
expressed gratitude to children for their participation and they were returned back to

their classrooms by the researcher.
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Voluntary participation form, consent form for children and Universal Science
Literacy Scale was sent to parents through teachers

NS

Voluntary participation form, consent form for children and Universal Science
Literacy Scale were filled out by parents

NS

Forms and scale returned to teachers

NS

Researcher verbally asked consent from children

NS

Researcher applied the Scientific Process Skills Scale for 60-72-month-old
Children

Figure 4 Data Collection Process

3.6.Data Analysis

The collected data of the study was analyzed by using the SPSS 26.0 program.
According to Tabachnick and Fidell (2013), randomly missing data need to be
determined regardless of how many because these values have an impact on the
generalizability of the results. Therefore, following data entry, the collected data was
examined by applying a data screening process to eliminate false results. The data
screening process consisted of examining data entry errors, missing data, outliers, and

the assumptions of normality (Pallant, 2020).

In the process of the data screening, missing values were noted and corrected by the
researcher by controlling the collected data. It was noticed that in one case, the
majority of the items were marked as “5” and stood as an outlier. This specific case
was deleted not to affect analysis. The normal probability plots, detrended normal
probability plots and box plots were examined and it was seen that some cases
exceeded the specified value. Univariate and multivariate outliers were examined to
prevent Type | and Type Il errors (Tabachnick & Fidell, 2013). Z-scores for variables
were calculated to find univariate outliers. According to Blyukozturk et. al. (2016),
Z-scores over 4.00 could be accepted as outliers. Tabachnick & Fidell (2013), states

that Z-scores over 3.29 could be accepted as outliers but if the sample size is large, a
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few outliers could be omitted. In some cases (n = 2), it was seen that Z-scores were
slightly over 3.29; however, it was decided to be kept in the study. Multivariate outliers
on the other hand, were detected by examining the Mahalanobis Distance value
(Pallant, 2020). No outliers were exceeded the critical value of x2(5) = 20.515
(Tabachnick & Fidell, 2013).

After examining outliers, normality, linearity, homogeneity of variances,
homoscedasticity, independence of residuals of the data to meet assumptions,
descriptive statistics was explored to screen general characteristics of the research. In
addition, necessary analysis was applied to reach the answers to research questions.
One way ANOVA, Two-way ANOVA and Hierarchical Multiple Regression were

conducted to investigate further.
3.7. Internal Validity Threats

In a study, internal validity refers to the clarity and unambiguity of any observed
association between variables and it ensures that the link may be traced back to the
variables under investigation rather than being impacted by other factors (Fraenkel et
al., 2012). By establishing strong internal validity, the observed relationship as being
directly related to the variables under investigation, free from the influence of external
factors could be interpreted confidently (Fraenkel et al., 2012).

Subject characteristics are one of the internal validity threats. The process of selecting
individuals to a study could lead to unintentional differences among them, which might
be related to the studied variables (Fraenkel et al., 2012). As a result, the presence of
different important characteristics in the selected group compared to the overall
population can affect the research findings. This highlights the need to carefully
consider the representativeness of the chosen subjects to ensure the validity of the
study results (Fraenkel et al., 2012). In studies that involve comparing groups, subjects
in the different groups may vary in terms of variables like age, gender, and other

relevant factors (Fraenkel et al., 2012).

Even if the subjects are selected meticulously, the mortality threat which is losing
participants while the study progresses, is always there as participants might be absent

during data collection or fail to complete questionnaires (Fraenkel et al., 2012). In this
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study, while parents are expected to fill one questionnaire at home, the researcher
applied the other scale to the children at school. To decrease the withdrawal from the
study and to increase the participation rate from parent side, the researcher was in
contact with principals and teachers. However, if the children did not come to school
on the days the researcher was at preschools or declared that they did not want to

participate in the study, the researcher did not force the children to participate.

A location threat occurs when the precise settings or places where data is collected are
performed present alternative interpretations for the study outcomes (Fraenkel et al.,
2012). In this study, it was crucial to administer the scale to the children in a quiet and
isolated setting, ensuring minimal distractions. Since the researcher engaged with the
children individually during the scale application, it was important to maintain their
undivided attention on the scale items. This precaution was necessary to minimize
potential external influences that may impact the children’s responses. To minimize or
eliminate potential external influences, the researcher conducted face-to-face meetings
after initial phone conversations with the preschools. During these meetings, the
researcher requested preschools lacking appropriate facilities if they could arrange an
available classroom. Preschools unable to provide a suitable environment were

subsequently excluded from the list.

Instrument decay, data collector characteristics, and data collector bias pose threats to
the reliability and validity of the data collection process (Fraenkel et al., 2012).
Instrument decay refers to situations where the instrument used in the study allows for
varied interpretations of results or is lengthy and challenging to score (Fraenkel et al.,
2012). The characteristics of the researcher responsible for data collection can also
influence the nature of the data obtained (Fraenkel et al., 2012). Additionally, there is
the potential for unconscious bias or manipulation of data by both data collectors and

participants, leading to biased outcomes (Fraenkel et al., 2012).

Unforeseen events may occur during the course of a study that were not anticipated or
planned for, which can influence the responses of the participants and is known as a
history threat (Fraenkel et al., 2012). In this study, the answers given by the children
can be affected by the fact that the children are sleep deprived, hungry, unhappy, or
anything they have experienced during the day.
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3.8.Ethical Considerations

This study was conducted with the permission of the Human Subjects Ethics
Committee (HSEC), the Ministry of National Education (MoNE) through the
Provincial Directorate of National Education, and preschool administrations. During
the data collection period, the preschools were contacted through phone and asked for
a meeting to explain the study and show permissions of the Human Subjects Ethics
Committee (HSEC) and the Ministry of National Education (MoNE). The scales were
distributed to the teachers after meetings with the preschools. Both of the scales were
explained in detail to school administrations and teachers to increase the return rate of

the scales.

A voluntary participation form and consent form was used to inform participants about
the research topic, application of the survey on both parents and their children, and the
expectations from them within the scope of the study. The participants were also
informed that their data would be only used by the researcher and will not be shared

with third parties.

In this study, participation was completely voluntary and the given items in the scales
did not include questions that could cause personal distress. Furthermore, all
participants were first informed that they could refuse to participate in the study or
leave any time they want if they feel discomfort with the questions without facing any
consequences. The researcher also wanted consent from the children verbally and did

not apply the scale if they did not give consent.
3.9.Limitations of the Study

The participants were limited to Istanbul during the spring semester of the 2022-2023
educational year. Although meetings were conducted with the preschool
administrators and approvals were given, not all parents were available to participate

in the study.

The participants of this study were of 60-72-month-old children and their parents. The
voluntary participants, parents, used self-assessment tools which were the

Demographic Information Form and Universal Science Literacy Scale (USLS). It was
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assumed by the researcher that the voluntary participants in study read the items in the
scale and answered accurately accordingly to their understanding rather than

answering what should be.

Parents’ educational levels were divided into two groups as low and high. This
grouping could have simplified the diversity of the educational levels and limited their
influence on children’s scientific process skills. Assessment of low and high education

levels could have limited the generalizability of the results.
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CHAPTER 4

RESULTS

This chapter includes the research findings in detail. The research questions stated in
the study were analyzed by using, two-way between groups analysis of variance
(ANOVA), one-way analysis of variance (ANOVA), and hierarchical multiple
regression (HMR) via SPSS 26.0 Program. The preliminary analysis details were given

to explain the assumptions of the specific methods that were used.

4.1. Assumptions

To answer, “Is there a difference between children’s scientific process skills scores
and gender?” and “Is there a difference between children’s scientific process skills
scores and age?” research questions, two-way between groups ANOVA was used. To
conduct two-way between groups ANOVA, there should be one continuous dependent
variable and two categorical independent variables consisting of two or more groups
(Pallant, 2020). The dependent variable in this research was children’s scientific
process skills scores and the independent variables were gender age. Assumptions of
two-way ANOVA include independence of observation, random sampling, normal
distribution of dependent variable, and homogeneity of variances (Gravetter &
Wallnau, 2016; Pallant, 2020).

To answer, “Is there a difference between children’s scientific process skills scores
and number of siblings they have?” research question, one-way analysis of variance
ANOVA was used. To conduct one-way analysis of variance (ANOVA), there should
be one continuous dependent variable and one categorical independent variable
consisting of two or more groups (Pallant, 2020). The dependent variable in this
research was children’s scientific process skills scores and the independent variable
was number of siblings. Assumptions of one-way ANOVA include independence of
observation, random sampling, normal distribution of dependent variable, and

homogeneity of variances (Gravetter & Wallnau, 2016; Pallant, 2020).
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To answer, “To what extent do parents’ scientific literacy skills predict children’s
scientific process skills scores after the effects of demographic characteristics (i.e.,
education status and parents’ ages) are controlled?” research question, hierarchical
multiple regression (HMR) was used. To conduct hierarchical multiple regression
(HMR), there should be one continuous dependent variable and two or more
continuous independent variables (Pallant, 2020). The dependent variable in this
research was children’s scientific process skills scores and the independent variables
were parents’ scientific literacy skills, education status and ages. Assumptions of HMR
include sample size, multicollinearity and singularity, outliers, normal distribution of
variables, linearity, homoscedasticity, and independence of residuals (Tabachnick &
Fidell, 2013; Pallant, 2020).

4.1.1. Assumptions for Two-way Between Groups ANOVA and One-way
ANOVA with Children’s Scientific Process Skills Scores

In this study, first research question was about children’s scientific process skills
scores. regarding the difference between the scores and children’s gender, age and
number of siblings they have. Two-way between groups ANOVA was conducted to

answer the sub questions given below.

1.1. Isthere a difference between children’s scientific process skills scores and gender?

1.2. Is there a difference between children’s scientific process skills scores and age?

One-way ANOVA was conducted to answer the sub question given below.

1.3. Is there a difference between children’s scientific process skills scores and the

number of siblings they have?

Before conducting these analyses, certain conditions need to be met. These conditions
are important for ensuring the accuracy and reliability of the results. The process of
meeting these conditions is well-documented and taken into account during the
analysis. For example, participants’ observations or measurements should not be

affected by others to fulfill the requirement of independence of observation (Pallant,
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2020). The data in the current study was collected independently without affected by

other observations or measurements.

Pallant (2020), stated that to achieve random sampling in real-life research is difficult.
When collecting the data, random sampling method was used in different districts of
Istanbul. Preschools distributed voluntary participation form, consent form for
children, and Universal Science Literacy Scale (USLS) to parents through teachers.
The researcher collected the returned voluntary participation form, consent form for
children, and Universal Science Literacy Scale (USLS) from teachers and applied
Scientific Process Skills Scale to children; therefore, it could be assumed that the

sample used in this study was randomly chosen.

In deciding the normal distribution of the total scores of Scientific Process Skills some
measurements were examined. In statistical methodologies, skewness and kurtosis are
two main aspects of normality that explain the symmetry and the peakedness of the
distribution (Tabachnick & Fidell, 2013). There are different opinions about the value
range of the skewness and kurtosis values. It was stated in different sources that the
range should be between £2 (George & Mallery, 2010; Gravetter & Wallnau, 2016) or
+1.5 (Tabachnick & Fidell, 2013) in order the data to be considered normally
distributed. In this study, the range value of skewness and kurtosis determined as +2.
The skewness (-.503) and kurtosis (.585) values indicated normality. Kolmogorov-
Smirnov (.000) value did not indicate normality and it is common in large samples
(Pallant 2020). Mean (n = 171.94) and 5% trimmed mean (u = 171.67) values were in
close proximity to each other; therefore, they indicated normality. Moreover,
histogram, Normal Q-Q Plot, and Detrended Normal Q-Q Plot provided conditions to
be regarded as having normality such as having a reasonably symmetrical distribution
in histogram where the highest frequency occurs in the middle of the curve, arelatively
straight line in Normal Q-Q Plot, and not clustering of points, with majority gathering
around the zero line in Detrended Normal Q-Q Plot (Pallant, 2020). When all statistical
and graphical outcomes considered, the data distributed normally.

In deciding the normal distribution of the total scores of Scientific Process Skills
regarding children’s gender; for girls, the skewness (-.724) and kurtosis (.540) values

indicated normality. Kolmogorov-Smirnov (.000) value did not indicate normality and
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it is common in large samples (Pallant 2020). Mean (pn = 22.6914) and 5% trimmed
mean (u = 22.8635) values were in close proximity to each other; therefore, they
indicated normality. Moreover, histogram, Normal Q-Q Plot, and Detrended Normal
Q-Q Plot provided conditions to be regarded as having normality. For boys, the
skewness (-.709) and kurtosis (.255) values indicated normality. Kolmogorov-
Smirnov (.000) value did not indicate normality. Mean (pn = 22.2360) and 5% trimmed
mean (u = 22.4170) values were in close proximity to each other; therefore, they
indicated normality. Moreover, histogram, Normal Q-Q Plot, and Detrended Normal
Q-Q Plot provided conditions to be regarded as having normality. When all statistical

and graphical outcomes considered, the data distributed normally.

In deciding the normal distribution of the total scores of Scientific Process Skills
regarding children’s age; for 60-64-month-old children, the skewness (-.938) and
kurtosis (.636) values indicated normality. Kolmogorov-Smirnov (.001) value did not
indicate normality; however, if the study has more than 30 participants, it could be
ignored (Buyukoztirk, 2011). Mean (pn = 21.7759) and 5% trimmed mean (p =
22.0862) values were in close proximity to each other; therefore, they indicated
normality. Moreover, histogram, Normal Q-Q Plot, and Detrended Normal Q-Q Plot
provided conditions to be regarded as having normality. For 65-70-month-old
children, the skewness (-.365) and kurtosis (-.360) values indicated normality.
Kolmogorov-Smirnov (.005) value did not indicate normality. Mean (u=22.1373) and
5% trimmed mean (n = 22.2298) values were in close proximity to each other;
therefore, they indicated normality. Moreover, histogram, Normal Q-Q Plot, and
Detrended Normal Q-Q Plot provided conditions to be regarded as having normality.
For 71-75-month-old children, the skewness (-.937) and kurtosis (1.053) values
indicated normality. Kolmogorov-Smirnov (.000) value did not indicate normality.
Mean (p = 22.1373) and 5% trimmed mean (n = 22.2298) values were in close
proximity to each other; therefore, they indicated normality. Moreover, histogram,
Normal Q-Q Plot, and Detrended Normal Q-Q Plot provided conditions to be regarded
as having normality. When all statistical and graphical outcomes considered, the data

distributed normally.

In deciding the normal distribution of the total scores of Scientific Process Skills
regarding children’s number of siblings, for no siblings, the skewness (-1.007) and
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kurtosis (1.288) values indicated normality. Kolmogorov-Smirnov (.000) value did
not indicate normality, but it is not a major concern. Mean (pu = 23.0280) and 5%
trimmed mean (u = 23.3255) values were in close proximity to each other; therefore,
they indicated normality. Moreover, histogram, Normal Q-Q Plot, and Detrended
Normal Q-Q Plot provided conditions to be regarded as having normality. For children
who have one sibling, the skewness (-.720) and kurtosis (.234) values indicated
normality. Kolmogorov-Smirnov (.000) value did not indicate normality. However, if
the study has more than 30 participants, it could be ignored (Blyukozturk, 2011).
Mean (p = 22.5091) and 5% trimmed mean (p = 22.6684) values were in close
proximity to each other; therefore, they indicated normality. Moreover, histogram,
Normal Q-Q Plot, and Detrended Normal Q-Q Plot provided conditions to be regarded
as having normality. For children who have 2 or more siblings, the skewness (-.459)
and kurtosis (.078) values indicated normality. Kolmogorov-Smirnov (.025) value did
not indicate normality. Mean (n = 21.6173) and 5% trimmed mean (n = 21.7140)
values were in close proximity to each other; therefore, they indicated normality.
Moreover, histogram, Normal Q-Q Plot, and Detrended Normal Q-Q Plot provided
conditions to be regarded as having normality. When all statistical and graphical

outcomes considered, the data distributed normally.

The final assumption is homogeneity of variances which is examining whether equal
variances are obtained from samples or not (Pallant, 2020). In homogeneity of
variances, Levene’s Test for Equality of Variances value should be above .05 or else
equal variances cannot be assumed, and assumption would be violated (Pallant, 2020).
For the total scores of Scientific Process Skills regarding children’s gender and age,
the Levene’s Test for Equality of Variances was .501; therefore, the assumption is not
violated. For the total scores of Scientific Process Skills regarding children’s number
of siblings, the Levene’s Test for Equality of Variances was .997; therefore, the

assumption is not violated.

4.1.2. Assumptions for Hierarchical Multiple Regression (HMR)

In this study, the final research question was about children’s scientific process skills
and parents’ scientific literacy skills. Hierarchical multiple regression (HMR) was

conducted to answer the research question below.
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R.Q.3. To what extent do parents’ scientific literacy skills predict children’s scientific
process skills scores after the effects of demographic characteristics (i.e., education

status and parents’ ages) are controlled?

Before proceeding with the analysis, it was essential to meet assumptions to ensure
accurate and reliable results. These assumptions play a crucial role in determining the
validity of the findings, and their fulfillment is carefully documented and considered
throughout the analysis process. For instance, the observations or measurements
should not be affected by others to fulfill the requirement of independence of
observation (Pallant, 2020). The data in the current study was collected independently

without being affected by other observations or measurements.

Pallant (2020), stated that to achieve random sampling in real-life research is difficult.
When collecting the data, random sampling method was used in different districts of
Istanbul. Preschools distributed the voluntary participation form, consent form for
children, and Universal Science Literacy Scale (USLS) to parents through teachers, it

could be assumed that the sample used in this study was randomly chosen.

In deciding the normal distribution of the total scores of Science Literacy Scale, some
measurements were examined. In statistical methodologies, skewness and kurtosis are
two main aspects of normality that explain the symmetry and the peakedness of the
distribution (Tabachnick & Fidell, 2013). There are different opinions about the value
range of the skewness and kurtosis values. It was stated in different sources that the
range should be between +2 (George & Mallery, 2010; Gravetter & Wallnau, 2016) or
+1.5 (Tabachnick & Fidell, 2013) in order the data to be considered normally
distributed. In this study, the range value of skewness and kurtosis determined as £2.
The skewness (-.503) and kurtosis (.585) values indicated normality. Kolmogorov-
Smirnov (.000) value did not indicate normality and it is common in large samples
(Pallant 2020). Mean (i = 171.94) and 5% trimmed mean (pn = 171.67) values were in
close proximity to each other; therefore, they indicated normality. Moreover,
histogram, Normal Q-Q Plot, and Detrended Normal Q-Q Plot provided conditions to
be regarded as having normality such as having a reasonably symmetrical distribution
in histogram where the highest frequency occurs in the middle of the curve, arelatively

straight line in Normal Q-Q Plot, and not clustering of points, with majority gathering
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around the zero line in Detrended Normal Q-Q Plot (Pallant, 2020). When all statistical
and graphical outcomes considered, the data distributed normally.

4.1.2.1. Sample Size

Tabachnick & Fidell (2013), states that hierarchical multiple regression (HMR)
sample size needs to be N > 50 + 8m, in which m equals to number of independent
variables, to predict dependent variable properly. In the current study, number of
independent variables were 5 which were mother’s education, father’s education,

mother’s age, father’s age, and scientific literacy skills.

4.1.2.2. Multicollinearity and Singularity

The relationship between independent variables should not be r > .7 to meet the
multicollinearity assumption (Pallant, 2020). In the current study, the highest
correlation value between independent variables is .577. The singularity is not violated
as subscales, or a combination of independent variables were not present in the results
(Pallant, 2020). The tolerance value indicates the extent of variability of the stated
independent variable is not explained by different independent variables in the
regression analysis and should be more than .10 (Pallant, 2020). In the current study,
tolerance value ranged from .633 to .913, which was not less than .10. This was also
supported by the VIF value ranging from 1.096 to 1.581 which were well below the
cut-off of 10 (Pallant, 2020). With the given values, multicollinearity and singularity

assumption was not violated.

4.1.2.3. Outliers

Univariate outliers could be seen if one case has extremely high or low score in one of
the independent variables in the regression analysis (Pallant, 2020). Z-scores were
calculated in order to check univariate outliers and it was seen that z-scores were below
the cut point (Tabachnick & Fidell, 2013). Multivariate outliers could be seen if one
of the cases has an extreme combination of score on both dependent and independent
variables (Pallant, 2020). These outliers could affect the results of the regression
analysis. In the current study, Mahalanobis distance values were examined to check

multivariate outliers. The Mahalanobis distance calculated as y2(5) = 20.515
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(Tabachnick & Fidell, 2013). The highest value was 14.488 which was below the
critical value 20.515; therefore, assumption was not violated.

4.1.2.4. Linearity and Homoscedasticity

These assumptions could be investigated by examining histogram, normal p-p plot of
the regression standardized residual and scatterplot (Pallant, 2020). The shape of the
histogram almost bell-shaped leaning right a little. In normal p-p plot of the regression
standardized residual, values constituted a reasonable straight line. In scatterplot, the
values were roughly formed a rectangular shape and all values were in the range of

+3.3 (Tabachnick & Fidell, 2013). Therefore, the assumption was not violated.

4.1.2.5. Independence of Residuals

In independence of residuals, Durbin-Watson value should be examined to whether
the value is in the range of 1 to 3 or not (Field, 2009). In this study, Durbin-Watson

value was recorded as 1.904 and did not violate the assumption.

4.2. Descriptive Analysis

In this section, demographic information, and descriptive statistics such as mean,
standard deviation, minimum and maximum values of the participants were given in
detail.

4.2.1. Demographic Information of Participants

In the current study, the participants were parents and their children. This study took
part in 8 preschools with 353 parents and 353 children. The preschools were located
at Kugukcekmece (parents f = 51; children f =51), Fatih (parents f = 31; children f =
31), Giingoren (parents f = 75; children f = 75), Zeytinburnu (parents f = 42; children
f = 42) and Esenler (parents f = 154; children f =154) districts.

In this study, 49.6% of the children were girls (f = 175) and 50.4% were boys (f = 178).
Children’s age ranged from 60 months to 75 months (M = 68.38, S.D. = 3.584). 16.4%
of the children were 60-64-month-old (f = 58), 43.3% of them were 65-70-month-olds
(f = 153) and 40.2% of them were 71-75-month-olds (f = 142). Children’s number of

siblings ranged from not having siblings to having 4 siblings. 30.3% of the children
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had no siblings (f = 107), 46.7% of the children had 1 sibling (f = 165), 14.7% of the
children had 2 siblings (f = 52), 5.7% of the children had 3 siblings (f = 20) and 2.5%
of the children had 4 siblings (f = 165). Demographic information of children in the
study was given in the Table 4.1.

Table 4.1 Demographic Information of Children in the Study

f %
Gender Girls 175 49.6
Boys 178 50.4
Total 353 100
Age of the Children  60-64 months 58 16.4
65-70 months 153 43.3
71-75 months 142 40.2
Total 353 100
Number of Siblings  No sibling 107 30.3
1 sibling 165 46.7
2 siblings 52 14.7
3 siblings 20 5.7
4 siblings 9 2.5
Total 353 100

Among the parents, 18.7% of the mothers were 30 years old or below (f = 66), 64.9%
of the mothers were in the ages between 31-40 years (f = 229), and 16.4% of the
mothers were 40 years old or older (f = 58). In addition, 5.7% of the fathers were 30
years old or below (f = 20), 58.6% of the mothers were in the ages between 31-40 years
(f=207), and 35.7% of the mothers were 40 years old or older (f = 126).

When parent’s education levels were examined, it was seen that for mothers, .6% of
them were illiterate (f = 2), 1.4% of them were literate (f = 5), 9.6% of them were
primary school graduates (f = 34), 9.1% of them were secondary school graduates (f =
32), 28% of them were high school graduates (f = 99), 43.1% of them were
undergraduates (f = 152), and 8.2% of them were postgraduates (f = 29). Moreover, it

was seen that for fathers, .6% of them were illiterate (f = 2), .6% of them were literate
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(f = 2), 7.4% of them were primary school graduates (f = 26), 12.7% of them were
secondary school graduates (f = 45), 30.6% of them were high school graduates (f =
108), 39.1% of them were undergraduates (f = 138), and 9.1% of them were
postgraduates (f = 32).

When parent’s education level divided into two groups as low and high education level
(illiterate, literate, primary school graduate, secondary school graduate, and high
school graduate combined as having low education level; undergraduate and
postgraduate combined as having high education level), it was seen that 48.7% of the
mothers had low education level (f = 172) and 51.3% of the mothers had high
education level (f = 181). When father’s education level was examined, 51.8% of them
had low education level (f = 183) and 48.2% of them had high education level (f =
170). It could be inferred that mothers had slightly high education level than fathers in
this study. 96% of the parents were married (f = 339), .6% of them were separated (f =
2), and 3.4% were divorced (f = 12). Demographic information of parents in the study

were given in the Table 4.2.

Table 4.2 Demographic Information of Parents in the Study

f %
Age of Mothers 30 and below 66 18.7
31-40 229 64.9
40 and above 58 16.4
Total 353 100
Age of Fathers 30 and below 20 5.7
31-40 207 58.6
40 and above 126 35.7
Total 353 100
Mother’s Education [lliterate 2 .6
Literate 5 1.4
Primary School 34 9.6
Secondary School 32 9.1
High School 99 28
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Table 4.2 (continued)

Associate degree 152 43.1
Postgraduate 29 8.2
Total 353 100
Father’s Education Iliterate 2 .6
Literate 2 .6
Primary School 26 7.4
Secondary School 45 12.7
High School 108 30.6
Associate degree 138 39.1
Postgraduate 32 9.1
Total 353 100
Mother’s EducationLow 172 48.7
Level High 181 51.3
Total 353 100
Father’s Education LevelLow 183 51.8
High 170 48.2
Total 353 100
Marital Status of Parents Married 339 .96
Separated 2 .6
Divorced 12 3.4
Total 353 100

4.2.2. Descriptive Statistics of the Scales

Descriptive statistics for both Universal Science Literacy Scale and Scientific Process
Skills scales regarding mean, standard deviation, minimum and maximum values were

given in detail in this part.

4.2.2.1. Scientific Process Skills Scores of 60-72-month-old Children

In this study, the researcher asked children the items in the Scientific Process Skills

scale and recorded their answers. The descriptives of the recorded values were given
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in detail in Table 4.3. In the Prediction-Inference-Communication dimension, a
minimum score was received as 2 and maximum score received as 12 (M = 8.4079,
SD = 2.03887), in the Classification dimension, the minimum score received was 1
and the maximum score 8 (M = 5.6147, SD = 1.45930), in the Measuring dimension,
the minimum score received was 1 and the maximum 7 (M = 5.8215, SD = 1.16013),
and in the Observation dimension, a minimum score of 0 and a maximum of 4 was
obtained (M = 2.6176, SD = 1.04633). For the whole scale, Scientific Process Skills,
scored a minimum score of 9 and a maximum of 30 (M = 22.4618, SD = 4.02751).

Table 4.3 Descriptive Statistics of Scientific Process Skills Scale

Min. ScoreMax. ScorePossible  Possible

M SD
Received Received Min. Score Max. Score

Prediction-
Inference- 8.4079 2.03887 2 12 0 12
Communication
Classification 5.6147 1.45930 1 8 0 8
Measuring 5.8215 1.16013 1 7 0 7
Observation  2.6176 1.04633 0 4 0 4
Scientific

22.4618 4.02751 9 30 0 31

Process Skills

4.2.2.2. Scientific Literacy Skills of Parents

In this study, parents filled out the Universal Science Literacy Scale and the descriptive
statistics were given in detail. The descriptives of the recorded values were given in
detail in Table 4.4. In the Habits of Mind dimension, minimum score received as 33
and maximum score received as 65 (M = 54.18, SD = 6.556), in the Character and
Values dimension, minimum score received as 9 and maximum score received as 25
(M = 20.9859, SD = 3.14739), in the Science as Human Endeavor dimension,
minimum score received as 23 and maximum score received as 60 (M = 47.19, SD =
6.341), and in the Metacognition and Self-direction dimension, minimum score
received as 25 and maximum score received as 55 (M = 45.39, SD = 6.048). For the
whole scale, in Universal Science Literacy Scale, the minimum score received was
110 and the maximum 210 (M = 171.94, SD = 19.580).
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Table 4.4 Descriptive Statistics of Universal Science Literacy Scale

Min. ScoreMax. ScorePossible  Possible

M SD
Received Received Min. Score Max. Score

Habits of Mind 54.18 6.556 33 65 13 65
Character and
Values 20.9859 3.14739 9 25 5 25
Science as
Human 47.19 6.341 23 60 12 60
Endeavour
Metacognition
and Self- 45.39 6.048 25 55 11 55
direction
Universal
Science 171.94 19.580 110 210 41 210

Literacy Scale

The levels were given as the following: very low (41-74.8), low (74.9-108.7), medium
(108.8-142.6), high (142.7-176.5) and very high (176.6-210). As it can be seen in
Table 4.5, none of the participants were recorded as having very low or low scientific
literacy skills. 7.9% (f=28) of the participants scores regarded as having medium
scientific literacy skills. The findings revealed that majority of parents had high or very
high scientific literacy skills with the percentage of 52.1 (f=184) in high level and 39.9
(f=141) in very high level.

Table 4.5 Scientific Literacy Skills Levels of Parents Regarding Universal Science

Literacy Scale

f %
Scientific Literacy SkillsVery Low 0 0
Levels Low 0 .0
Medium 28 7.9
High 184 52.1
Very High 141 39.9
Total 353 100.0
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4.3. Analysis of Children’s Scientific Process Skills Scores Regarding Their
Gender and Age

A two-way between groups analysis of variance was conducted to explore the
difference between children’s scientific process skill scores, gender, and age.
Children’s gender was divided into two groups as girls and boys (Group 1: girls, Group
2: boys). Children’s age was divided into 3 groups as 60-64-month-olds, 65-70-month-
olds and 71-75-month-olds. (Group 1: 60-64-month-olds, Group 2: 65-70-month-olds,
Group 3: 71-75-month-olds). The preliminary analysis concerning the assumptions

was conducted.

The interaction effect between gender and ages was not statistically significant at the
p < .05 level: [F (2, 347) = 2.038, p=.132]. Besides, the main effect of gender was not
significant at the p < .05 level: [F (1, 347) =.220, p=.640]. However, there was a
statistically significant main effect for age at the p < .05 level: [F (2, 347) = 3.012,
p=.05] (See Table 4.6). According to these results, the mean score for the girls (M =
22.459, SD = .328), and boys (M = 22.2400, SD = .333) did not differ significantly
from each other. Post-hoc comparisons using Tukey HSD test indicated that mean
score for children who were 60-64-month-olds (M = 21.786, SD = .524), 65-70-month-
olds (M = 22.170, SD = .323) and 71-75-month-olds (M = 23.093, SD =.335) was
significantly different from each other. Despite reaching statistical significance in

main effect, the actual difference between mean scores is quite small.

Table 4. 6 Two-way Analysis of Variance of Scientific Process Skills Regarding

Gender and Age
df F Sig.
Gender 1 220 .640
Age 2 3.012 .050
The Interaction  Between 2 2.038 132
Gender and Age
p value: <.05
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4.4. Analysis of Children’s Scientific Process Skills Regarding Number of
Siblings

A one-way between-groups analysis of variance was conducted to explore the
differences of children’s scientific process skills on number of siblings. Number of
siblings divided into 4 groups as the following: Group 1: children who have no
siblings, Group 2: children who have one sibling, Group 3: children who have two
siblings, and Group 4: children who have three siblings and more. No statistically
significant difference was found with the p <.05 level in scientific process skills scores
for all groups: F (3, 349) = 2.320, p = .075 (See Table 4.7). Tukey’s HSD Test for
multiple comparisons found that the mean value of scientific process skills scores was

not significantly different between any of the groups.

Table 4.7 One-way Analysis of Variance of Scientific Process Skills Regarding

Children’s Number of Siblings

df F Sig.
Between Groups 3 2.320 075
Within Groups 349
Total 352

p value: <.05

4.5. Analysis of Parent’s Scientific Literacy Skills on the Prediction of

Children’s Scientific Process Skills Scores

Hierarchical multiple regression was conducted to assess the ability of control
measures (Universal Science Literacy Scale and Scientific Process Skills Scale) to
predict children’s scientific process skills (Scientific Process Skills Scale) after
controlling for the influence of parent’s education level and age. Preliminary analyses
were conducted to ensure no violation of normality, linearity, multicollinearity, and
homoscedasticity. Parents’ educational levels were divided into 2 groups (Group 1:
Low, Group 2: High). Parents’ ages were divided into 3 groups (Group 1: 30 and
below, Group 2: 31-40 and Group 3: 40 and above). Mother’s and father’s education
levels entered at Step 1 explain 12.2% of the variance in scientific process skills. The
parent’s ages entered at Step 2 and the total variance explained by the model as a whole

was 12.3%. After entry of the Universal Science Literacy Scale at Step 3, the total
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variance explained by the model as a whole was 24%, F (4, 348) = p <.05. The control
measures explained an additional 11.7% of the variance in scientific process skills after
controlling for parent’s education levels, ages, and scientific literacy skills, Rsquared
change = .117, Fchange (1, 348) = 53.724, p < .05. In the final model, only three
measures were statistically significant, namely mother’s education level (sr = .174, p
< .05), father’s education level (sr = .147, p < .05), and their scientific literacy skills
(sr=.342, p <.05). Moreover, it was seen that fathers’ education level contributed to
children’s scientific process skills more than mothers’ education level (AR? = .122, F
(2) = 24.227, p < .05.). Hierarchical multiple regression analysis predicting scientific

process skills with parent’s education and age can be seen in Table 4.8.

Table 4.8 Hierarchical Multiple Regression Analysis Predicting Scientific Process

Skills with Parent’s Education, Age and Scientific Literacy Skills

Step and Predictor Change
Variable ° °EB Beta u in R?

Step 1 122 122
Constant 17.730 .709

Mother’s Education 1.710 493 213 174

Father’s Education 1.447 494 180 147

Step 2 .001 123
Constant 17.796 .715

Mother’s Education 1.683 495 .209 170
Father’s Education 1.431 494 178 .145

Parent’s Age 170 226 .038 .038
Step 3 117 240
Constant 6.492 1.680

Mother’s Education .930 AT3 116 .092
Father’s Education 1.272 461 .158 129

Parent’s Age 178 210 .040 .040
Scientific Literacy Skills .074 .010 .358 342
p value: <.05

The beta values indicated the strength and direction of the relationships between the

predictor variables and the outcome variable. In this case, scientific literacy skills
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emerged as the strongest predictor, suggesting that as the education level and scientific

literacy skills value increase, the scientific process skills of the children also improve.
4.6. Summary of the Findings

Data was collected from 354 parents and their children aged 60—72-months from
Istanbul. Since the scale applied to parents was not developed for parents, explanatory
factor analysis (EFA) and confirmatory factor analysis (CFA) was performed at first.
In this study, a series of analyses were conducted to examine the items in question,
specifically items 14, 16, 27, 21, 23, 48, and 37. It was decided to remove these items
from the scale one by one. After each item was removed, a principal components
analysis (PCA) was performed again. Interestingly, item 22 was found to have a
significant loading on the Science as Human Endeavor factor rather than its original
dimension, Character and Values. Given that this item seemed to be perceived as
related to science in the population of this study, it was not discarded and was instead
included within the Science as Human Endeavor factor for further evaluation.
Moreover, parents’ scientific literacy skills levels were recorded as high with an
average of 171.94.

In order to reach the results of this study, more than one different analysis method was
used. Before the analysis, preliminary analysis was conducted to eliminate the errors
and examine the assumptions. After the necessary procedures, the study continued

with 353 parents and their children.

The first research question of the study was about children’s scientific process skKills.
While the average score for children’s scientific process skills was 22.46, necessary
analyzes were made regarding gender, age, and number of siblings. A two-way
between-groups analysis of variance (ANOVA) was performed to examine the
potential differences in children’s scientific process skill scores based on their gender
and age. The gender variable was divided into two groups: girls (Group 1) and boys
(Group 2). The age variable was divided into three groups: 60-64-month-olds (Group
1), 65-70-month-olds (Group 2), and 71-75-month-olds (Group 3). No interaction
affect was found between gender and age of the children in terms of scientific process

skills. However, a statistically significant relationship was observed for age, indicating
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that there was a difference in mean scores among the different age groups (60-64-
month-olds, 65-70-month-olds, and 71-75-month-olds). Further analysis revealed that
the mean scores of these age groups were significantly different from each other.
Although the main effect reached statistical significance, the actual difference between

the mean scores was found to be quite small.

A one-way between-groups analysis of variance was performed to examine the
differences in children’s scientific process skills based on the number of siblings. The
number of siblings was categorized into four groups: Group 1 included children who
have no siblings, Group 2 included children who have one sibling, Group 3 included
children who have two siblings, and Group 4 included children who have three siblings
or more. There was no statistically significant difference observed in the scientific
process skills scores among the different groups. Further analysis using Tukey’s HSD
Test for multiple comparisons revealed that the mean scores of scientific process skills

did not significantly differ between any of the groups.

Hierarchical multiple regression analysis was performed to examine the predictive
capacity of control variables (Universal Science Literacy Scale and Scientific Process
Skills Scale) in relation to children’s scientific process skills (Scientific Process Skills
Scale), while accounting for the potential influence of parents’ education level and
age. The parents’ educational levels were categorized into two groups: low and high.
The parents’ ages were divided into three groups: 30 and below, 31-40, and 40 and
above. In the first step of the hierarchical multiple regression analysis, the inclusion of
mothers’ and fathers’ education levels accounted for 12.2% of the variance in
children’s scientific process skills. In the second step, the inclusion of parents’ ages
resulted in a total variance explained of 12.3%. After adding the Universal Science
Literacy Scale in the third step, the total variance explained increased to 24%. The
control measures (parents’ education levels, ages, and scientific literacy skills)
accounted for an additional 11.7% of the variance in scientific process skills. In the
final model, three measures were found to be statistically significant: mothers’
education level, fathers’ education level, and their scientific literacy skills. The beta
values indicated the strength and direction of the relationships, with scientific literacy
skills showing the strongest positive relationship. This suggests that as the education
level and scientific literacy skills of the parents increase, the children’s scientific
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process skills also improve. Additionally, it was observed that fathers’ education level
had a stronger impact on children’s scientific process skills compared to mothers’

education level.
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CHAPTER 5

DISCUSSION

The current study investigated the relationship between children’s scientific process
skills and parents’ scientific literacy skills. Additionally, children’s scientific process
skills scores were examined regarding gender, age, number of siblings, and parents’
education, age, and scientific literacy skill levels. This chapter involves the discussion
of the research findings in light of existing literature, as well as an examination of their

implications. It concludes with suggestions for further studies.

5.1. Discussion on Children’s Scientific Process Skills Scores Regarding Gender,
Age and Number of Siblings

Based on the study findings pertaining to the first research question, the examination
of scientific process skills of 60-72-month-old children was conducted considering
various factors, namely gender, age, and number of siblings. Further details regarding

the findings are presented and discussed below.

Firstly, the results of scientific process skills scores of children were examined, and it
was seen that children’s scientific process skills has shown diversity. The average
scientific process skills scores of the children were 22.46 out of 31. Although no child
answered all the questions correctly, upon analyzing the sub-dimensions, it was
observed that some of the children answered all the questions correctly in at least one
sub-dimension. Apart from the current study, Karatas (2018) explored the impact of
the Primary Years Program on the scientific process skills of children. It was revealed
that the mean scores for scientific process skills scores among children in the
experimental group were initially recorded as 20.56 prior to the intervention. This
result shows that the observed measurements in the two investigations are close and
without any intervention, preschool children’s scientific process skills scores show

similarity. However, after the implementation of the Primary Years Program, Karatas
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(2018) stated that the mean scores of scientific process skills among children in the
experimental group were increased significantly (M = 27.67). The study underlines a
significant increase in children’s scientific process skills with the applied education
program. Along with the impact of the implemented education program on the
enhancement of children’s scientific process skills scores and considering the
significant role parents play in a children’s development, educational initiatives
involving both schools and parents could also improve children’s scientific process
skills.

Secondly, children’s scientific process skills were examined regarding their gender in
the current study. Although, findings revealed that the mean of scientific process skills
scores of girls (M = 22.459) was only slightly higher than the mean of boys (M =
22.240) no statistically significant differences were found between girls and boys. The
findings showed that children’s scientific process skills did not differ in gender. When
the literature was examined, similar findings on children’s scientific process skills
scores and gender were found. Erol and his colleagues (2022) examined the
relationship between scientific process skills and self-regulation skills in a sample of
223 children aged 4 to 6 years old. In their study, it was revealed that children’s
scientific process skills did not differ in terms of gender. Similarly, Y1ldiz and Yildiz
(2021) explored the association between scientific process skills and creative thinking
among preschool children in their study involving 70 participants aged 60-66 months
who were enrolled in preschool. The findings of their study stated that there were no
significant differences in the scientific process skills scores of children based on
gender. The reason for the indifference in scientific process skills scores in terms of
gender may be due to the fact that the interests of girls and boys in science do not differ

in the preschool period and the equality of education provided in preschools.

Moreover, Guven and Yilmaz (2020) studied 156 preschool children aged 60-72
months to understand how their scientific process skills related to attention skills
considering gender. According to the results, there was no significant difference in the
subdimensions of the scale and total score averages of the scientific process skills of
children depending on the gender. Similarly, Kuru and Akman (2017) explored the
scientific process skills of 250 children attending preschool education institutions and
50 preschool teachers while considering various variables. It was reported that
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children’s scientific process skills did not differ based on gender during the preschool

period in their study.

Contrastingly, the existing literature also presents studies that have yielded divergent
outcomes. For example, Sezer and Aksut-Arslan (2023) conducted a study to examine
the relationship between the scientific process skills subdimensions and learning styles
of 216 children in the ages of 5 to 6-years old. The results indicated that while
observation, classification, prediction, and measurement skills did not differ, data
recording and inference skills varied significantly based on gender. The skill levels of
girls were found to be higher and more advanced compared to boys. Furthermore,
Sackes (2013) designed a study to investigate kindergarten children’s mathematics and
scientific process skills. The study also explored how children’s proficiency in these
process skills influences their performance on mathematics and science achievement
tests during the 3rd grade. A model was constructed to investigate whether the
observed differences in process skills and academic achievement scores between boys
and girls were different. The results indicated that children’s gender was found to be a
statistically significant predictor of children’s proficiency in mathematics and
scientific process skills. Girls were more likely to receive higher ratings for their
competence in using mathematics and scientific process skills compared to boys.
However, in third grade, boys were more likely to achieve higher scores on
mathematics and science achievement tests compared to girls. Although there are
differences in scientific process skills in terms of gender, the reasons for the
differences in the findings in the literature may be due to the individual differences of
children, their home and school learning environments, parents’ and teachers’
educational level or attitude toward science (Germann, 1994). Taking into account the
variations in findings during the preschool period, it is important to take necessary
steps and recognize the essential role of early childhood education. This could help
prevent the potential development of such disparities between boys and girls in the

years ahead.

Thirdly, children’s scientific process skills were examined regarding their age in the

current study. Children’s ages were divided into three groups (Group 1: 60-64-month-

olds, Group 2: 65-70-month-olds, Group 3: 71-75-month-olds) and a significant

difference was found between scientific process skills scores and age groups of
93



children. Although the difference between the mean scores of 60-64-month-olds (M =
21.786) and 65-70-month-olds (M = 22.170) was small, 71-75-month-old children
relatively had higher scores (M = 23.093). It could be said that in this study, as the age
of the children increases, their scientific process skills also increase.

When the literature was examined, it was found that similar findings were reported on
the relationship between children’s scientific process skills and age. Erol et al. (2022)
investigated the relationship between children’s scientific process skills and self-
regulation skills. The age of the child was found to be a statistically significant
predictor of both the total scientific process skills scores and the science process
checklist scores. Furthermore, Tuzcuoglu and Akarsu (2019) aimed to explore the
relationship between scientific process skills and emotional development levels in
preschool children. The study revealed a statistically significant difference between
the age of children and their ability to make predictions and inferences based on

scientific process skills.

Additionally, Kuru and Akman (2017) conducted a study to investigate the scientific
process skills of children attending preschools, taking into account various variables.
They reported that children’s scientific process skills differed accordingly to their
ages. Similar to the findings of the current research, they observed that the average
scores of the 5-year-old children were higher compared to the 4-year-olds, and the 5.5-
year-olds had higher scores than both the 4-year-olds and 5-year-olds. When Dahsah
et al. (2017) developed an instrument for assessing children’s basic science process
skills, 30 children in the ages of 6 to 10 were asked to utilize their scientific process
skills to complete each task in a step-by-step manner. The findings demonstrated that

children’s scientific process skills improved as they get older.

Furthermore, Ilhan & Tosun (2016) conducted a study to assess the levels of
understanding of science concepts and scientific inquiry processes among
kindergarten children, and to compare these levels based on various demographic
variables. Within the scope of the study, it was found that children’s age was a
significant predictor. Hudson (2011) suggests that Piaget emphasized the importance
of age in the cognitive development of children and acknowledged that learning is a

process influenced by age. The studies in the literature also support the results of the
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current research in which children’s age is found an important factor to developing

scientific process skills.

Lastly, children’s scientific process skills were examined regarding the number of
siblings they have in the current study. Accordingly, children were divided into four
groups (Group 1: children who have no siblings, Group 2: children who have one
sibling, Group 3: children who have two siblings, and Group 4: children who have
three siblings and more.). There was not a significant difference at p < .05 level in
between number of siblings of children regarding their scientific process skill scores
(F (3, 349) = 2.320, p = .075). This suggests that children’s scientific process skills
scores did not differ according to the number of siblings they have.

Existing literature presents varying outcomes in studies exploring the connection
between children’s development and the number of siblings. According to Downey
(2001), due to the influence of resources on educational opportunities, children with a
limited number of siblings experience more significant educational achievement
compared to those with a larger number of siblings. In line with this viewpoint, Mufiez
and his colleagues (2022) revealed a link between the number of siblings and
children’s cognitive development, showing that upon entering kindergarten, children
with fewer siblings exhibited better math and reading skills compared to those with
more siblings. Consequently, it is possible that children with an increased number of
siblings received comparatively less individualized attention and parental support
during their early years (Mufez et al, 2022). Within this framework, in a study
conducted by Ozkan (2021), it was found that the number of siblings did not
significantly impact the scientific process skills scores of preschool children, with the
research aiming to compare the scientific process skills of 5-6-year-old preschool
children in kindergartens implementing the Reggio Emilia approach versus those that
did not. Olger (2017) investigated the science content knowledge of children aged 5 to
6 years and found that the scores favored children without siblings in comparison to

those with one sibling, as well as compared to those with two or more siblings.

Conversely, the literature contains differing viewpoints that contrast with the ones
mentioned earlier about the relationship between children’s development and number

of siblings. Carpendale & Lewis (2004) highlighted how siblings hold a significant
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position in shaping children’s social, emotional, moral, and cognitive growth.
Moreover, the upbringing with siblings entails spending substantial time together,
participating in interactions marked by primarily positive aspects and significant
mutual imitation (Azmitia & Hesser, 1993). Supporting this perspective, Tok (2020)
stated that scientific process skills among 5-year-old children in preschool were
observed to vary significantly based on the number of siblings they had. Tok (2020)
reported that children who had 2 siblings had higher scores in scientific process skills
than the children who had 3 siblings. Additionally, ilhan and Tosun (2016) reported
that the children who had one sibling showed a significant difference in favor
compared to those with three or more siblings in levels of understanding of science
concepts and scientific inquiry processes. Furthermore, in their study on determining
the level of performance on basic science process skills among Turkish primary school
second-grade students, Dékme and Aydinli (2009) found that the performance of the

students on these skills was influenced by the number of siblings in their family.
5.2. Discussion on Parents’ Scientific Literacy Skill Levels

Based on the study findings pertaining to the second research question, the
examination of scientific literacy skill levels of parents was conducted. Further details

regarding the findings are presented and discussed below.

When the scientific literacy skills of the parents were examined, it was seen that
minimum score received was 110 and maximum score received as 210. Moreover,
parents got an average score of 171.94 points (M = 171.94, SD = 19.580). The
Universal Science Literacy Scale evaluates total scores accordingly to 5 levels. The
levels were given as the following: very low (41-74.8), low (74.9-108.7), medium
(108.8-142.6), high (142.7-176.5) and very high (176.6-210). The Universal Science
Literacy Scale’s results revealed that most of the parents had high and very high
scientific literacy skills as in line with their educational levels. Therefore, it could be
concluded that education is an important factor in developing scientific literacy skills
(Laugksch, 2000).

In the literature, there is a scarcity of studies in parents’ scientific literacy skills. The

studies mostly included elementary school students, high school students and their
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parents and teachers teaching at different levels of education (Can & Besler, 2018;
Cavas et al., 2013; Sahin et al., 2014). Salc1 and Aydin (2022) investigated the
scientific literacy skill levels of both pre-service science teachers and teachers and
their findings revealed that pre-service science teachers displayed high levels of
scientific literacy skills (M = 194.3) whereas the teachers exhibited very high levels of
scientific literacy skills (M = 206.7). Similarly, in their study of examining scientific
literacy skill levels of preschool teachers and their attitudes toward science teaching,
Basar and Elyildirim (2022) found that preschool teachers’ scientific literacy skill
levels as notably high with the average score of 206.48. In research also focusing on
parents, in her study, Gil-Ulukan (2021) examined the scientific literacy skill levels
of parents and preschool teachers who have children in the preschool period and
investigated their perspectives on scientific literacy skills and science education. The
study reported that 65% of parent’s scientific literacy skills was determined as medium
whereas 17% was high and 18% was low. Similarly, teachers’ scientific literacy skill
levels were mostly categorized as medium (at %74), with 12% scoring high and 14%
ranking low. Furthermore, the study stated a positive correlation between education
levels and scientific literacy skill scores. As both parents and teachers had higher
education levels, their scientific literacy skill scores likewise experienced a
corresponding elevation. Consequently, within this framework, it could be inferred
that the findings of the current study align with other studies in the literature,
underscoring the positive association between educational status and scientific literacy
skill.

5.3. Discussion on the Relationship Between Children’s Scientific Process Skills

Scores and Parents’ Scientific Literacy Skills

The study findings regarding the final research question were about examining to what
extent parents’ scientific literacy skills predict children’s scientific process skills, after
controlling the effects of parents’ education levels and ages. Further details regarding

the findings are presented and discussed below.

In order to investigate the influence of parents’ scientific literacy skills on children’s
scientific process skills, the influence of parent’s education level and age were

controlled. Parents’ educational levels were divided into 2 groups as low and high. At
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Step 1 of the analysis, the education levels of both mothers and fathers accounted for
12.2% of the variance in scientific process skills. As the educational level of the
parents increased, their children’s scientific process skills scores also increased. When
education levels were investigated in detail, the findings revealed that fathers’
educational level predicted children’s scientific process skills more than mothers’

education level.

Upon reviewing the literature, numerous studies have focused on investigating the
impact of parents’ educational status on the developmental outcomes of their children.
The outcomes of these studies have exhibited notable variations. For instance, Idris et
al. (2020) conducted a study to examine the relationship between parents’ education
and their children’s academic achievement, specifically focusing on the educational
level of both fathers and mothers. The findings of the study indicated that higher levels
of education among both fathers and mothers had a positive impact on their children’s
academic achievement. In their study of investigating the scientific process skill levels
of primary school students’, Boylk et al. (2011) found that fathers educational
background had an impact on the students’ scientific process skills test scores.
According to the study, students whose fathers were university graduates exhibited
significantly higher scores compared to students whose fathers were primary school
graduates. Moreover, when the effect of mothers’ educational status on the students’
science process skills test scores were examined, a significant difference was observed.
The scores were notably higher among students whose mothers were high school or
university graduates, as opposed to those whose mothers were primary school
graduates. In another study examining the relationship between parents’ educational
level, the type of school attended by the child and children’s performance on executive
functioning tests on children in the ages of 5-14, Ardila et al. (2005) found that parents’
education level emerged as a stronger predictor of executive function test performance

compared to the type of school attended by the children.

Similar with the results of this study, Tok (2020) found that while mothers’ educational

level did not affect children’s scientific process skills, it was determined that scientific

process skill levels of children with fathers who have attained a university, high school,

and secondary school education were found to be significantly higher compared to

children whose fathers have a literacy or primary school education level. Kunt et al.
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(2015) conducted a study examining the scientific process skills of 6-year-old
preschool students and comparing their science process skill levels in relation to
various variables. The findings revealed a positive relationship between the education
level of both mothers and fathers and the scientific process skills scores of preschool
children. The scores were highest among preschool children whose mothers and
fathers had a university degree, while they were lowest among children whose mothers
and fathers had a primary school education level. These findings indicated that parental
education level has a positive impact on the scientific process skills scores of preschool

children.

In contrast to previous findings reported in the literature, Erol et al. (2022) found that
mother’s educational level was found to be a statistically significant predictor of
children’s scientific process skills total and science process checklist scores whereas
fathers’ educational level was not. Moreover, Yildiz and Yildiz (2021) did not find
any significant relationship between children’s scientific process skills scores and their
parents’ educational backgrounds. Tuzcuoglu and Akarsu (2019) also reported that no
significant correlation is found between the levels of scientific process skills and
emotional development in terms of parents’ educational status. However, a
relationship was identified between the ability to observe, which is a specific subgroup

of scientific process skills, and the educational status of the parents.

Parents’ educational status is influential in children’s development as parents serve as
role models for their children and provide them with a variety of opportunities.
Additionally, parents with higher educational levels scored higher scientific literacy
skills. Furthermore, parents with higher education levels possess the knowledge and
skills to make resources accessible and effectively utilize them for the benefit of their
children (Germann, 1994; Hortagsu, 2010). Consequently, children from such
households could develop a more favorable attitude towards science education,
actively engage in cognitive development activities within the home, gain experiences
and adopt values that contribute to their academic achievements and abilities and foster
the acquisition of scientific process skills (Germann, 1994). It was seen that as the
educational level of the parents increases, the scientific process skills of their children

also increase. Therefore, this study’s findings are consistent with the literature.
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In Step 2, when the ages of the parents were included, the overall model explained a
total variance of 12.3%. Parents’ ages were divided into 3 groups (Group 1: 30 and
below, Group 2: 31-40 and Group 3: 40 and above). However, the findings showed
that age of the parents was not a predictor of children’s scientific process skills

statistically.

In the literature, to the author’s knowledge, no studies were found investigating the
relationship between the age of parents and children’s scientific process skills.
However, there were studies concerning parents’ age and children’s development in
different areas. A pertinent subject that comes under scrutiny is the potential impact of
parental age on children’s mathematics skills. The connection between mathematics
skills and scientific process skills is notable due to the common cognitive and
analytical aptitudes they demand as they include critical thinking and problem-solving.
Keil et al. (2009) concludes that scientific process skills contribute to the improvement
of mathematics skills. In their study of comparing the mathematics skills of children
who received Montessori education with those who did not, Tayfun and Aydogan
(2021) found that there was no significant relationship between the ages of the parents
and the Early Mathematics Test scores of the children. Additionally, in a study aimed
to examine the mathematical reasoning skills of children in the areas of measurement
and data analysis-probability, Ergil (2014) found that parents’ ages were not a

predictor of children’s measurement and data analysis-probability skills.

Although there is a recognized positive influence of parents’ age on their children’s
mathematical skills, literature also reveals contrasting findings, with certain studies
indicating that parents’ age may not significantly contribute to children’s development
or exhibit a significant correlation. In their study of investigating the relationship
between parents’ perspectives on science activities and their children’s science
learning skills among children aged 60-72 months, Ginay and Bakanay (2021)
observed that parents in the older age group held more positive views on science
activities compared to parents in the younger age group. It was discovered that parents
in the 30-39 age group had children with greater scientific learning levels than parents
in the 29 and below and 40+ age groups. It was stated that having a positive view was
not enough; customizing activities by age is also essential for children’s interest in
science (Gunay & Bakanay, 2021).
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In Step 3, when the scientific literacy skills of the parents were included, the total
variance explained by the model as a whole was 24%. After controlling parents’ for
educational levels and ages, scientific literacy skills was seen as the most influential

predictor of children’s scientific process skills.

While there is a lack of studies examining the relationship between children’s
scientific process skills and parents’ scientific literacy skills, it’s noteworthy that
educational status, a notable parental characteristic, has shown an association. In this
direction, there is a need for studies examining this relationship in the field. Moreover,
parents play a crucial role in supporting their children’s scientific process skills by
encouraging them to ask questions, make observations, and conduct experiments,
thereby creating opportunities for children to engage in these activities and develop
their own deductive reasoning abilities (Kefi, 2018). Children frequently come across
science-related topics during their everyday activities, particularly when they spend
time with their parents. It is important for parents to foster their children’s inclination
to inquire, observe, experiment, and thereby develop their own reasoning abilities.
This entails providing opportunities for children to apply their scientific process skills
effectively (NSTA, 2009). Thus, it is vital for parents to nurture their children’s natural
curiosity and provide them with opportunities to actively employ their scientific
process skills in research activities (Kefi, 2018). In their study of creating framework
in museum environments that highlights the importance of parents in promoting 5-12-
year-old children’s interests, Zimmerman et al. (2010) found that parents utilize verbal
communication and physical gestures to direct their attention to their children’s
interests, encourage engagement with science and math content throughout the
museum visit. While even the gestures of the parents can encourage the children, the
scientific literacy skills of the parents could potentially contribute to the development

of the children, namely their scientific process skills.

During the preschool period, it is crucial to provide children with frequent

opportunities to engage in activities such as prediction, classification, and graphing,

emphasizing the importance of the outcome. By doing so, children can develop and

effectively utilize their fundamental scientific process skills from an early age (Bosse

et al., 2009). Children’s explorations can be stimulated through thoughtful material

selection and thoughtful guidance, leading them to engage in closer examination,
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generate novel ideas about the world, and lay the groundwork for future experiences
and concepts that will contribute to their overall understanding (Chalufour & Worth,
2003). With this direction, the significance of parental influence on children’s
development gains importance. Marcon (1999) states that when parents are more
involved, children’s early development and basic skills improve, setting them up for
success in school. For instance, in a study exploring how children’s science skills
influenced the connection between parenting styles and parental involvement, Lin et
al. (2023) found that parents’ involvement acted as a mediator between children’s
science problem-solving skills and parenting styles. It can be concluded that active
parents’ involvement in their children’s education positively influences their
development and achievements. According to Comer and Haynes (1991), the
significance of parents and schools as influential factors in children’s
psychoeducational development, underscores the benefits of their collaborative
efforts. As parents provide social and emotional support, schools create environments
that amplify these experiences and facilitate ongoing growth (Comer & Haynes, 1991).
Facilitating parent involvement in their children’s education can offer parents avenues
for social support and personal empowerment. Thus, it could contribute to cultivating
a positive school and community environment that holds significance for children’s
learning (Reynolds & Shlafer, 2010). Moreover, parent involvement could achieve
optimal effectiveness when integrated into a comprehensive ecological strategy for
enhancing schools, grounded in considerations of children’s development, and
fostering improved relationships among influential adults in children’s lives (Comer
& Haynes, 1991).

Research does exist on the influence of parents and parental involvement on children’s
development and achievements even though there is a lack of studies investigating the
impact of parents’ scientific literacy skills on their children’s scientific process skills
(Cohen & Anders, 2020; Lara & Saracostti, 2019; Pelletier & Brent, 2002). Moreover,
when the literature was examined, it was seen that previous studies focused on effects
of different approaches on children’s scientific process skills, relationship between
children related variables, teachers’ parents’ or students’ scientific literacy skills along
with different demographic variables (Allum et al., 2018; Can & Besler, 2018;
Germann, 1994; Guarrella et al., 2023; Harefa, 2023; Kefi, 2017; Kim et al., 2022;
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Kunt et al., 2015; Ozgelen, 2012; Sackes, 2013). Parents’ and teachers’ attitude
towards science and science activities and scientific literacy skill levels was also
investigated in the literature (Crall et al., 2013; Cavas et al., 2013; Dragos & Mih,
2015; Eberbach & Crowley, 2017; Gul-Ulukan, 2021). Consequently, parents’
scientific literacy skills could have a significant impact on their children’s scientific
process skills, contributing to the possible cultivation of scientifically literate
individuals in the future. The present study could contribute valuable insights to the
existing literature concerning the scientific literacy skills of parents and the scientific
process skills exhibited by children aged 60-72 months, as well as their potential

associations.
5.4.Conclusion

Based on the study findings pertaining to the first research question, the scientific
process skills of 60-72-month-old children were examined considering gender, age,
and number of siblings. The findings indicated that children’s scientific process skills
have shown diversity, with an average score of 22.46 out of 31. Upon analyzing the
sub-dimensions, it was seen that some of the children answered all the questions
correctly in at least one sub-dimension. Though the results of the present study showed
that the mean scores of girls were only slightly higher than the mean of boys, no
statistically significant differences were found between them. The findings indicated
that children’s scientific process skills did not differ in gender in the preschool period,
and maybe interventions in education should be carried out to ensure no differences at
later age levels. The present study revealed a relationship between the children’s
scientific process skills scores and ages. As the age of the children increases, their
scientific process skills also increase, consistent with the studies in the literature
(Dahsah et al., 2017; Erol et al., 2022; Kuru & Akman, 2017; ilhan & Tosun, 2016;
Tuzcuoglu & Akarsu, 2019). In addition, the findings showed that children’s scientific
process skills scores did not differ in accordance with number of siblings they have.
As the literature consists of studies with different findings, the results of this study
may emphasize the need for more studies on children’s development and the number
of siblings they have (Carpandale & Lewis, 2004; Mufiez et al., 2022; Olger, 2017;
Ozkan, 2021; Tok, 2020).
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Based on the study findings pertaining to the second research question, the
examination of scientific literacy skill levels of parents was conducted and found to be
high and very high in line with their education levels. Studies in the literature also
support the findings of the present study by revealing the relationship between the
education levels of parents, in-service and pre-service teachers, and students (Basar &
Elyildirim, 2022; Can & Besler, 2018; Cavas et al., 2013; Giil-Ulukan, 2021; Salc1 &
Aydin, 2022; Sahin et al., 2014).

Based on the study findings pertaining to the last research question, examining to what
extent parents’ scientific literacy skills predict children’s scientific process skills after
controlling the effects of parents’ education levels and ages was conducted. The
present study’s findings revealed that parents’ education levels and scientific literacy
skills significantly predicted children’s scientific process skills while the parents' ages
did not. The findings indicated that parental education level and scientific literacy
skills have a positive impact on the scientific process skills scores of preschool
children, and they could develop positive attitudes towards science education, actively
engage in cognitive development activities contributing to their academic success and
foster the acquisition of scientific process skills (Germann, 1994). While the ages of
parents showed no impact on children’s scientific process skills in the present study,
studies in the literature state different findings on parents’ age on their children’s
development (Gunay & Bakanay, 2021; Keil et al., 2009). Certain studies indicate that
parents’ age may not significantly contribute to children’s development or exhibit a

significant correlation (Ergiil, 2014; Tayfun & Aydogan, 2021).

5.5.Implications

The present study made a valuable contribution to the existing literature by examining
children’s scientific process skills and their parents’ scientific literacy skills. The study
particularly focused on investigating the scientific process skills of children based on
different variables and whether the educational level and age of parents, as well as
their own scientific literacy skill levels, predict the scientific process skills of their
children. The findings of the study contribute to the literature by giving a different

perspective to children’s scientific process skills. The implications of the study
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provided valuable insights for future research studies to investigate the scientific

process skills of children with other parental aspects.

The current study’s findings show that children whose parents have a solid grasp of
scientific knowledge are more likely to develop scientific process skills from an early
age. Children of parents with high scientific literacy skills could be more likely to
develop positive attitudes towards science. Their parents’ enthusiasm for and
understanding of science could inspire a similar interest in their children, potentially

leading to greater engagement in scientific pursuits.

Findings of the study implies that parents play a significant role in shaping their
children’s scientific process skills. It could be inferred that parents with higher
scientific literacy skills were more likely to provide an environment that fosters
curiosity, critical thinking, and engagement with scientific concepts. Moreover, a
holistic approach to education, where parents actively support and engage in their
children’s learning at home with the help of teachers, could have a positive impact on

various cognitive skills, including scientific process skills.

This study infers that parents serve as role models for their children’s learning
behaviors. Parents’ active interest in and knowledge of science can influence children
to adopt similar attitudes and behaviors. From this study, it could be concluded that
parental influence goes beyond the immediate context and could impact children’s
long-term educational success. Children exposed to a scientifically literate
environment in which it has science materials and exposed to science related activities

at home could be better equipped for science-related studies and careers.

The study findings show that the majority of the parents’ scientific literacy skills were
recorded as high in the self-reported surveys. A review of the existing literature
revealed that there had been few previous studies on parents’ scientific literacy skills.
This study could lead researchers to conduct research about parents’ scientific literacy

skills based on various variables.

According to the findings of this study, parents’ scientific literacy skills have a major
impact in predicting children’s scientific process skills. This conclusion emphasizes

the significance of teachers and schools encouraging scientific literacy skills among
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parents, as it can have a favorable influence on their children’s development of

scientific thinking, problem-solving, and inquiry-based abilities.

These findings may be used by educators and policymakers to create interventions and
educational programs that promote parental scientific literacy skills, resulting in better
science learning outcomes for children. In an international study conducted by Falk et
al. (2016), the findings showed that individuals who attended scientific centers show
better levels of comprehension, interest, curiosity, engagement, and affiliation with
science and technology than those who did not. In Turkiye, science centers range in
mostly big cities, namely Istanbul, Ankara, Eskisehir, Konya, Kocaeli and Gaziantep.
Therefore, while there are science centers in big cities, it can be considered to increase
science centers in small cities. These science centers could be advertised to encourage
parents to go. As science centers associated with general public scientific and
technological literacy skills, they could be used to facilitate scientific literacy skills

among adults, particularly parents to contribute to children’s development.

Schools could also be a common point so that parents can improve themselves in the
field of scientific literacy skills. By providing training in schools, parents can be
supported to improve their scientific literacy skills. This way, parents can have the
chance to support children’s scientific process skills at home. Moreover, the study
emphasizes the importance of parents and schools working together to build a science-
rich environment at home and in educational settings including materials used in
science activities, supporting science and encouraging children’s scientific discovery
and involvement. The teachers and parents could work collaboratively to enhance

children’s skills.
5.6.Recommendations for Future Research

In the current study, an examination was conducted on children’s scientific process
skills and scientific literacy skills of their parents along with their potential
associations. Based on the findings of the study, several recommendations are

provided for future research in this field.

This study was carried out on children aged 60-72 months, with a larger sample,

studies that include different age groups could be conducted. Moreover, longitudinal
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studies could provide information about the long-term impact of scientific literacy
skills of parents on scientific process skills of children. Following children and parents
in a period of time could help discovering and understanding developmental patterns

and gaining a better grasp of how impacts of parents change as children grow.

The findings of the study revealed that a majority of the parents self-reported high
levels of scientific literacy skills based on the survey assessment. However, the
original measuring instrument had to be adapted to parents; therefore, with this study,
it was observed that an appropriate measurement tool should be developed to measure
the scientific literacy skills of parents. In the future, researchers can develop scales
appropriate for parents to assess their scientific literacy skills. Moreover, the
researcher assumed that the parents answered the scientific literacy skills items
objectively. However, in the future, mixed-methods research could be designed to
comprehensively understand and investigate the parents’ scientific literacy skills by
conducting interviews. These interviews could include questions to better understand
the home environment, materials and activities provided by parents and what they do
outside of the home and whether they have been in science-related settings to facilitate

their children’s scientific process skills.

Furthermore, in the current study, the scientific literacy skill levels of mothers and
fathers were not examined separately. Future studies may focus on the scientific
literacy skill levels of mothers and fathers separately and examine the relationship
between their children’s scientific process skills with other variables including attitude
towards science, time spent on science at home time devoted to science activities,

materials at home to gain scientific process skills.

This study investigated the relationship between children’s scientific process skills and
their parents’ scientific literacy skills. As a result of the findings, facilitating training
programs to improve scientific literacy skills for parents could be considered.
Workshops, education programs, or projects that could encourage parents to
participate more strongly in their children’s scientific learning could be included. In
addition, researchers could conduct studies to determine if there are any variations in
children’s scientific process skills following these interventions. Additionally, future

research could focus on designing studies to investigate whether interventions that
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increase parents’ scientific literacy skills changed their children’s scientific process
skills.
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D. VOLUNTARY PARTICIPATION FORM

Ek-4: Goniillii Katthm Formu

Goniillii Katilim Formu

Sayin Katthmeimiz,

Bu ¢alisma, “Ebeveynlerin Bilimsel Okuryazarhk Diizeyleri ile Okul Oncesi Dinem
Cocuklarinin Bilimsel Siire¢ Beeerileri Arasindaki [igkinin Incelenmesi™ adiyla, ODTU Okul
Oncesi Egitimi Yiiksek Lisans 6grencisi ve YTU Okul Oncesi Egitimi’nde Arastirma Gorevlisi
olan Bengi Nur lsler tarafindan ODTU Ogretim Uyesi Dog. Dr. Hasibe Ozlen Demircan
damgmanhgmda yapilacak bir aragtirma uygulamasidir.

Aragtirmanin Hedefi: Bilimsel siireg becerileri, ¢ocuklann aktif olmalarim ve bireysel
ogrenme igin sorumluluk gelistirmelerini saglar. Bu beceriler arasinda tahmin-gikanim-iletigim,
olgme, sinflama ve gozlem bulunmaktadir ve bireyin gevre ile etkilesimlerine bagh olarak
degiskenlik gosterebilir. Bu aragtirmanin amact cbeveynlerin bilimsel okuryazarhk diizeyleri
ile okul Oncesi donemdeki ¢ocuklarmin bilimsel siireg becerileri arasindaki iliskiyi
incelemektir,

Aragtirmanin Nedeni: Tez ¢aligmas

Arastirmanin Yapilacag Yer(ler): Anaokullan

Arastirma Uygulamasi: Anket scklindedir. Bu galigma kapsaminda sizlerden yaklagik
olarak 10 dakika siiren 48 maddeclik (Kesinlikle katihyorum; katihyorum: katilmiyorum;
kesinlikle katlmiyorum segeneklerini igeren) bilimsel okuryazarlik becerileri ile ilgili bir
derecelendirme 6lgegi doldurmaniz istenccektir. Bu ankete ek olarak, gocugunuzun galiymaya
katilmasim onayliyorsaniz Veli Onam Formunu doldurarak aragtirmaciya ulagtirmama rica
edilecektir.

Aragtirma T.C. Milli Egitim Miidirliigiiniin'niin okul yénctiminin ve 6gretmenin izni
ile gergeklegmektedir. Uygulamada katlim tamamiyla goniilliiliik esasina dayali olmaktadar.
Caligmada sizden kimlik belirleyici higbir bilgi istenmemektedir. Cevaplar tamamiyla gizli
tutulacak ve sadece aragtirmacilar tarafindan degerlendirilecektir. Sizlerden clde edilen veriler
sadecc arastirmada kullamlacak ve uglincii kigilerle paylasiimayacaktir,

Uygulamalar, kisisel rahatsizhk verecek sorular ve durumlar igermemektedir. Ancak,
katihm sirasinda sorulardan ya da herhangi bagka bir nedenden rahatsiz hissederseniz
cevaplama igini yanida birakabilirsiniz.

Katilimi onaylamadan once sormak istediginiz herhangi bir konu varsa sormaktan
gekinmeyiniz. Caligma bittikten sonra bizlere telefon veya e-posta ile ulagarak soru sorabilir,
sonuglar hakkinda bilgi isteyebilirsiniz. Saygilarimzla,

N
Aragtirmaci : Bengi Nur isler
iletigim Bilgileri : J
ﬂkamla bilgileri bulunan arastirmaya katdmayr kabul ediyorum. \

wrilssweisvsminisiin

isim-Soyisim imza:

Katilimci Adi-Soyad:

Telefon Numarasi:

\ 23
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E. PARENT CONSENT FORM

EK-3: Veli Onam Formu

Veli Onam Formu

Savin Veli;

Cocugunuzun katilacagi bu calisma, “Ebeveynlerin Bilimsel Okuryazarlik Diizeyleri ile
Okul Oncesi Dénem Cocuklarinm Bilimsel Siire¢ Becerileri Arasindaki iliskinin Incelenmesi™
adiyla, ODTU Okul Oncesi Egitimi Yiiksek Lisans Ggrencisi ve YTU Okul Oncesi Egitimi‘nde
Arastirma Garevlisi olan Bengi Nur Igler tarafindan ODTU Ogretim Uyesi Dog. Dr. Hasibe
Ozlen Demircan damgmanhginda yapilacak bir arastirma uygulamasidir.

Aragarmanin Hedefi: Bilimsel siireg beeerileri, gocuklarin aktif olmalarini ve bireysel
Ggrenme igin sorumluluk geligtirmelerini saglar. Bu beceriler arasmda gozlem, smiflama,
tahmin-¢ikanim-iletisim ve Glgme bulunmaktadir ve bircyin gevre ile etkilesimlerine bagh
olarak degiskenlik gosterebilir. Bu arastirmanin amaci ebeveynlerin bilimsel okuryazarlik
diizeyleri ilc okul éncesi donemdeki gocuklarinin bilimsel siire¢ becerileri arasindaki iligkiyi
incelemektir.

Arastirma Uygulamasi: Anket seklindedir. Bu galisma kapsaminda gocugunuza bazi
resimler ve materyaller gostererck bilimsel siireg becerileri ile ilgili sorulan anket sorularina
cevap vermesi istenecektir. Anket yaklasik olarak 15 dakika siirmektedir. Calismaya
baglamadan dnce sizden gocugunuzun katilimer olmas igin izin istedigimiz gibi gocugunuzdan
da sézlii olarak katitlimuyla ilgili nizasi istenecektir,

Aragtirma T.C. Milli Egitim Miidarligii'niin, okul yonetiminin ve égretmenin de izni
ile gergeklesmektedir. Anket sorulart Gretmenin de denetimi altinda ¢ocugunuza bazi resimler
ve materyaller gosterilerek sorulacaktir, Arastirma uygulamasina katilim tamamiyla goniilliiliik
esasina dayah olmaktadir. Cocugunuz galigmaya katilip katilmamakta ozgiirdiir. Aragtirma
cocugunuz igin herhangi bir istenmeyen etki ya da risk tasimamaktadir. Cocugunuzun katilim
tamamen sizin isteginize baghdir, reddedebilir ya da herhangi bir asamasinda aynlabilirsiniz.
Aragtirmaya katlmamama veya arastrmadan ayrilma durumunda Sgrencilerin akademik
baganilari, okul ve 6gretmenleriyle olan iliskileri ctkilemeyecektir.

Cahgmada 6grencilerden kimlik belirleyici higbir bilgi istenmemektedir. Cevaplar
tamamyla gizli tutulacak ve sadece aragtirmacilar tarafindan degerlendirilecektir.

Uygulamalar, genel olarak Kkigisel rahatsizlik verecek sorular ve durumlar
icermemektedir. Ancak, katiim sirasmda sorulardan ya da herhangi bagka bir nedenden
gocugunuz kendisini rahatsiz hissederse cevaplama isini yarida birakip ¢ikmakta 6zgiirdiir. Bu
durumda rahatsizhgin giderilmesi igin gereken yardim saglanacaktir, Cocugunuz ¢aligmaya
katildiktan sonra istedigi an vazgegebilir. Boyle bir durumda veri toplama aracim uygulayan
kisiye, galismayr tamamlamayacagim soylemesi yeterli olacaktir. Anket galismasma
katilmamak ya da kauldiktan sonra vazgegmek gocugunuza higbir sorumluluk getirmeyccektir.

Onay vermeden once sormak istediginiz herhangi bir konu varsa sormaktan
¢ekinmeyiniz. Caligma bittikten sonra bizlere telefon veya e-posta ile ulasarak soru sorabilir,
sonuglar hakkinda bilgi isteyebilirsiniz. Saygilanmizla,

Aragtirmact  : Bengi Nur isler
iletisim bilgileri :

ﬂclisi bulundugum swnifi numaral 6grencisi \

SR p— 'in yukarwda agiklanan aragtirmaya kattlmasina izin veriyorum. (Liitfen
formu imzaladiktan sonra ¢ocugunuzla okula geri gonderiniz*),

Isim-Soyisim imza:

Veli Adi-Soyad::

\Telefon Numaras: 22 )
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F. DEMOGRAPHIC INFORMATION FORM

COCUK VE EBEVEYNE LiSKIN KiSiSEL BILGi FORMU

1. Cocugun cinsiyeti

OKiz

O Erkek

2. Cocugun yasu: (Liitfen Giin/Ay/Y1l olacek sekilde yaziniz)

3. Cocugun kardes sayisi
[OKardesi yok 02
01 3

4. Ebeveynlerin yas::

O Anne:

5. Ebeveynlerin medeni durumu
O Anne-baba birlikte

CJ Anne-baba ayr1 yastyor

6. Ebeveynlerin egitim durumu
Anne Egitim Durumu:
JOkur-yazar degil

CJOKur yazar

Oilkokul mezunu

JOrtaokul mezunu

[JLise mezunu

O Universite mezunu

[OYiiksek lisans ve {stii

7. Annenin meslegi:

D4
[5’ten fazla

[JBaba:

CJBosanmis
O Diger:

Baba Egitim Durumu:
O Okur-yazar degil

O Okur yazar

Oilkokul mezunu

O Ortaokul mezunu
[CJLise mezunu

O Universite mezunu
OYiiksek lisans ve iistil

Babanin meslegi:

132




G. SCIENTIFIC PROCESS SKILLS SCALE FOR 60-72-MONTH-OLD
CHILDREN

EK-B: 60-72 Ayhk Cocuklar icin Bilimsel Siire¢ Becerileri Olgegi

Cocugun yasi: Tarih:
TAHMIN-CIKARIM-BiLIMSEL iLETiSIM KURMA
Madde Puan
1

2

3 Elimde bir mum var bu mumu yakip tizerine bir bardak kapatirsam ne olur,
| soyle

SINIFLAMA

Madde Puan

Burada farkli malzemeden yapilmig nesneler var. Ayni malzemeden yapilan
nesneleri grupla. (Agactan ve metalden yapilmis malzemeler) |

20
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OLCME
Madde “w L Ppan

S B -

| Cubuklarla dlgerek kitabm boyunun kag qubuk cttigini soyle
o

|2

I
by
{_
i

]

)

f

GOZLEM
Madde Puan

.1 Burada iki tane resim var. Bu resimler arasinda iki tane fark var. Resxmlen 4
HE dikkatlemcelevcbuxknfarklgbster 2 S P PO e

Toplam Puan:

21
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H. UNIVERSAL SCIENCE LITERACY SCALE

EK-2: Veri Toplama Araclar
EK-A: Evrensel Fen Okuryazarhik Olgegi (GSLS)

EVRENSEL FEN OKURYAZARLIGI OLCEGI

Kesinlikle

Katilmiyorum

Katilmiyorum

Kararsizim

g

Katiliyvorum

Kesinlikle Katihiyorum

1. Bilimsel fikirlerim ile ilgili digerlerinin yapmis oldugu elestirel yorumlari kabul etmeye

istekliyim

o

2. Bagkalan ile ¢alisirken, grubun hedeflerini dikkate alirim

o

3. Insanlar bilimsel gériiglerini sunarken, 6nemli fikirleri segebilirim

w

4. Bilimsel fikirleri hakkinda bagkalarina faydal gert bildirimlerde bulunurum

r

W

el o s &

wn | ]l ] o

S. Bilimsel fikirlerimi agiklarken, onlari tam ve kapsamli bir bigimd ya galiginm

6. Bilimsel bir problemi gdzerken, hangilerinin sonucu ctkileyebileceging belirlemek igin dnemli
fikirleri segerim

L

'S

7. Gegerli sonuglar gikarmak igin bir deneyden elde edilen verileri dikkatli bir bigimde analiz
ederim

~

8. Bilimsel bir problemi gozerken, deneysel verilerde kaliplar: bulmaya ¢aliginm

9. Gozlemlenimi agiklamak icin bilimsel modeller gelistiririm ya da var olan modelleri kullanirim

10. Bir problemi gozerken, gegitli kaynaklardan konuyla ilgili bilgileri bulmaya ¢alisinm

11. Veri toplarken ya da arastinrken, benzerlikleri ya da farkhiliklan bulabilirim
12. Bilimsel bir problemi gozerken, en uygun ¢o6zimiin hangisi oldugunu belirlemek igin bilgileri

kiyaslar ve degerlendiririm

2 e L LS Y

& e = lal e

13. Veri toplarken ya da arastinrken, bunu organize bir bigimde yapanm

8

14. Cevreyi etkileyebilecek bir gey yaparken, suyun, topragin, havanin ve yagamin nasil birbirleri
ile baglantil oldugunu diisiindiriim

15. Baskalan saghkh bir ¢evrede yagayabilsin diye gevreyi korumak igin sorumluluk alinm

16. Diinyay: ctkilcyen bilimsel konular hakkinda dikkat etmemizi saglayacuk kigisel dzellikler
gelistirmemiz gerektigine inanmaktayim

17. Diinyay: etkileyen konular hakkinda karar almam gerektiginde, zor durumda olan insanlann

Iehine harek gerektigini disiinirim

18. Diinyanin bagka bolumlerinde yasayan msanlarm duygularina saygi duymaya ve onlars
anlamaya ¢aligirim

19. Diinyanmn baska bdliimlerinde yasayan insanlari etkileyen problemlerin ¢oziimiine katilmaya

20. Diinyay: etkileyen konular hakkinda karar alma aktivitelerine katilma konusunda istekliyim

21. Kisisel davraniglanim tiim diinyada gevreyi etkileyebilir

22. Global sorunlar ile ilgih kararlanim dunyay: degistirmeye katki saglayabilir

23, Bilim adamlari yeni kamtlar buldukga bilimsel fikirler degisebilir

L BT B

24. Bilimsel bilgiler dogal diinyamn gézlemlerinden clde edilir

=]

Wl wlw wlw

B B SN B S N

Nlwlal wlw
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25. Farkh kuramlara inanan insanlar ayni olgulan farkh bigimlerde gozlemleyeceklerdir |2 355014 5
26. Bilimsel bilgiyt geligtirmede yaratieilik 8nemli bir rol oynar 1 2 3 |4 5
27, Bilim, teknoloji ve toplum birbiri ile yakindan ilgilidir | 2 3 4 5
28. Bilimde ilerleme igin bilimsel aragturmalarda halkin destefine gereksinimi vardir 1 2 3 |4 5
29. Bilimsel aragtima finansal destek gerektirdigi icin, girketler veya hilkiimetlerden etkilenebilir | o b B BB 5
30. Bilimsel kuramlar (dmegin, katman tektonidi, evrim) insan ¢abalarmin bir sonucudur | 2 3 |4 5
31. Insanlarin bilim ve teknolojiyi kullanma bigimleri pek gok sosyal, cevresel ve saghk
. N B e e | 3
problemlerine yol acabilir
32. 10 larin bilim ve teknolojiden yararlanma bigimleri sosyal problemlerin ¢oziimiine katk: s 3 |4 s
saflayabilir =
33. Bilim adamlari aragtirmalarun yiiriitirken ve bulgularin sunarken entelektiiel diiriistliigi i B 3 |4 s
o lidir
34. Bilimsel problemler karmagik olmalanna ve net ¢oziimleri olmamasina ragmen, bilim
I R 4 W 112 |3 |4 5
1 siirekli olarak ¢oziimler bulmak i¢in cabalamaktadir
35. Bilim adamlan arastirmalarim yiiriitirken agik goriislii ve siiphecidir 21 25 3514 5
36. Bilimscl bir problemi ¢dzmeden énce, problemi anlayip anlumadiiimi kendime sorarim 1 2 3 |4 5
37. Yeni bir bilimsel probleme baglarken, problemi ¢dzmek igin hangi bilgilere gereksinim
A 112 |3 |4 5
duydugumu digiiniiriim
38. Bilimsel bir problemi ¢6zmeye ¢alismadun Gnee, problemi kendi climlelerim ile ifade ederim 1 2 3 4 5
39. Yeni bir bilimsel problemi ¢6zmeye baslarken, daha 6nce benzer problemler ile ugrasip 112 13 1a s
ugragmadifin hatirlamaya caliginm
10. Yeni bir bilimsel problem ile karsilastigunda, problem: gizerken takip edecegim adumlun | 2 3 |a 5
ditstiniiriim 5
41. Bilimsel bir problemi ¢ozerken, bir adumi tamamladiktan sonra geriye doner bakanm BT B 3 |4 5
42. Bilimsel bir problemi ¢ozerken, adim adim giderim 1 2 3 4 5
43. Bir problemin ¢6ziimiini tamamladigimda, dofru siiregleri takip edip etmedigime geri doner 112 |3 |4 5
bakarim
44. Bilimsel bir problemi ¢ozerken, ilerlemeden énce problemn tiim yénlerini anlayip I 2 13 ks 5
anlamadigimu kendime soranm
45. Bilimsel bir problemi gozdiikten sonra. onu gozmenin bagka yollari olup olmadigina bakanim s B R R S
46. Bir problemi ¢ozdiikten sonra, ¢aligmalanumdan ne é@rendigimi kendime sorarim 1 2 3 I3 5
47. Bir deneyin bir boliimiinii bitirdikten sonra, amacima ulasip ulasmadigimi kendime soranm B B e R 5
48. Global sorunlar hakkinda karar almak igin bilimsel kanit ve bilgi arama konusunda 1 ” 3 |4 5
istekliyimdir & i

Anket bitmigtir. Doldurdugunuz igin tegekkiir ederim.
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I. TURKISH SUMMARY / TURKCE OZET
GIRIS
Cocuklar, gelisimin ilk agamalarinda dogal olarak ¢evrelerini gozlemler, arastirir ve
kesifler yaparlar (National Research Council, 2012). Kii¢iik ¢ocuklar 6grenme
arzularimi besleyen ve yeteneklerini gelistiren iyimser bir bakis acisina sahip olarak
cevrelerindeki her seye derin bir ilgi gosterirler ve genellikle sorunlardan veya
aksiliklerden korkmazlar (Freedman-Doan vd., 2000). Ayrica, bu dogustan gelen
yetenekler, bilimsel egitimin temelini olusturur ve ¢ocuklar ilk yillarinda bilimle ilgili
etkinliklere dahil ederek daha da gelistirilebilir (National Science Teachers
Association, 2014). Bu sadece bilime gelecekteki ilgileri i¢in saglam bir temel
olusturmakla kalmaz, ayni zamanda onlarin merakini ve bilimsel kesif tutkusunu da
besler (National Research Council, 2012). Arastirma bulgularina gore, erken yastaki
ilgileri siirdiirmek, bilime siirekli katilimi1 tesvik ederek ve cocuklarin gelecekteki
meslek tercihlerini etkileyerek uzun vadeli bir etkiye sahip olabilir (Crowley vd.,

2015). Bu nedenle, ¢ocuklarin bilime olan ilgisi kii¢iik yasta gelistirilmeli ve tesvik

edilmelidir.

Bilimi ¢ocuklarin egitimine entegre etmek, diinyay1 anlamanin temeli olarak hizmet
ettigi icin kritik oneme sahiptir. Boylece ¢ocuklar onemli problem ¢dzme becerileri
gelistirebilir, evreni anlamak icin baglantilar kurabilir ve karar verme becerilerini
gelistirebilirler (Demir, 2016). Bununla birlikte, ¢ocuklarmn bilimsel kavramlari
tamamen kavramak icin daha fazla zamana ihtiya¢ duyabileceklerini belirtilmektedir.
Cocuklar, yetiskinler tarafindan sunulan bilim ortamlarinda cevreleriyle aktif bir
sekilde etkilesime gecebilir ve yeni materyaller ile 6nceki bilgileri arasinda baglantilar
kurarak gelecekteki bilimsel okuryazarlik i¢in gerekli becerileri kazanmalarina olanak

tanir (National Science Teachers Association, 2009).

Bilimsel okuryazarlik baglangigta “kisisel kararlar almak, kentsel ve kilttrel
faaliyetlere katilmak ve ekonomik iiretkenlige ulagmak icin gerekli olan bilimsel
kavram ve siireclere iliskin bilgi ve anlayisa sahip olma” olarak tanimlanmistir
(National Research Council, 1996, s. 22). Bu, bireylerin yasamlarini sekillendirmede

bilimsel okuryazarligin hayati 6nemini vurgulamaktadir. Bilimsel okuryazarligin diger
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bir tanimu, bilimle ilgili konulari teoriler ve olgular a¢isindan anlamak ve mevcut bilgi
ve verileri degerlendirmek ve ¢ikarimlarda bulunmak i¢in kullanmaktir (Dragos &
Mih, 2015). Bu nedenle bilimsel okuryazarlik , sorunlar1 anlama ve bunlar1 ¢6zmek

icin en etkili sekilde nasil yaklasilacagini anlama siirecidir (Dragos & Mih, 2015) .

Bilimsel okuryazarlik, bireyler problem ¢o6zebildiginde, agiklayabildiginde,
cikarimlarda bulunabildiginde ve sonuglara ulagsmak i¢in bilimsel arastirma adimlarini
anladiginda  gelismektedir (Organisation for Economic Co-operation and
Development, 2003). Bu beceriler bilimsel stire¢ becerileri olarak da bilinir ve sonunda
bilimsel okuryazarliga yol agmaktadir (OECD, 2003). Erken c¢ocukluk egitimi,
bilimsel okuryazar bireyler yetistirmeyi amaglasa da ¢ocuklarin kapsamli bir bilim
okuryazarligina sahip oldugu varsayilmamaktadir (Watters vd., 2001). Bilimsel siire¢
becerilerinin kazanilmasi, bilimsel okuryazarligin gelistirilmesine yonelik 6nemli bir
adim olarak kabul edilmektedir (Jones vd., 2008). Cesitli arastirmalarin bulgulari,
bilimsel siire¢ becerilerinin etkin kullaniminin ¢ocuklarda ve yetiskinlerde bilimsel

Okuryazarligin olusmasinda ve ilerlemesinde ¢ok oOnemli bir rol oynadigini

gostermistir (Aydm-Ceran & Esen, 2022; Husna vd., 2022; Kaya vd., 2012).

Bilimsel siire¢ becerilerinin 0gretilmesi ve edinilmesi, ¢ocuklarin gercekleri ve
kavramlar1 kavramalarina olanak tanirken ayni zamanda bilimsel siire¢ becerilerini
kullanma ve bilimsel tutumlar1 gelistirme teorisiyle iligkilendirmelerini saglamak
iizere tasarlanmistir (Turiman vd., 2012). Ayrica ¢cocuklarin bilimsel siire¢ becerilerini
kullanmalari, bilimsel kavramlar1 anlamalarini, bilimsel bilgileri 6grenmelerini,
bilimin dogasim1 kesfetmelerini, 6zgiir aragtirmact olmalarin1 ve bilime karst olumlu
tutum, ilgi ve beceriler gelistirmelerini saglar (Bat1 & Kaptan, 2013). Bilimsel siire¢
becerilerinin gelistirilmesinde veya kullanilmasinda cinsiyet, yas, kardes sayisi,

ebeveyn etkisi gibi faktorler 6nemli rol oynayabilir.

Aragtirmalar, okul digindaki toplumsal cinsiyetle ilgili bilim karsilagsmalarinin, fen
basarilarinda kayda deger degisiklikler meydana gelmeden once gergeklesebilecegini
one siirmektedir (Adamson vd., 1998). Bu ayn1 zamanda Bronfenbrenner’in biligsel
gelisimlerini  sekillendirmede ¢ocuklarin ¢evrelerinin 6nemini belirten ekolojik
sistemler teorisiyle de tutarlidir (Bronfenbrenner, 1979). Yapilan ¢alismalar ortaokul
ve lise 6grencilerinin bilimsel siire¢ becerilerinde cinsiyete dayali fen ve fen basarisi

ile ilgili farkliliklar gostermistir (Bacharach vd., 2003; Catsambis, 1995; Ogura &
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Takemura, 1994; Renee’White, 1999; Turhan vd., 2008; Yamtinah, vd., 2017).
Ortaokul ve lisede bilimsel siire¢ becerilerinin farklilik gosterdigi diistintildiigiinde
cinsiyet acisindan erken ¢ocukluk déneminde de farklilasmalar1 s6z konusu olabilir.
Bu nedenle, erken ¢ocukluk doneminde bilimsel siire¢ becerilerini ve olasi cinsiyet
farkliliklarini anlamak, ebeveynlere veya 6gretmenlere ¢ocuklarin bireysel 6grenme
ihtiyaglar1 ve tercihleri hakkinda fikir verebilir ve daha etkili egitim tekniklerine yol
acabilir. Bununla birlikte, cinsiyete ek olarak yasin bilimsel siire¢ becerileri tizerindeki
etkisini anlamak, bu biligsel becerilerin gelisimsel ydriingesini anlamada &nemli

olabilir.

Cocuklar fiziksel, sosyal ve biligsel yonleri kapsayan gelisim evrelerinde ilerledikge,
biligsel gelisim de es zamanli bir biiyiime ve gelisme gegirir. (Lind, 1998). Cocuklarin
biligsel gelisimi, dikkat siireleri ve meraklari, bu gelisim evrelerinde biiyiidiikce
degisir (Piaget, 1964). Her yasta, cocuklar farkl diizeylerde bilissel olgunluk ve farkl
diistinme kaliplar1 sergilerler. Cocuklar yetiskinlerden farkli gelisim o6zelliklerine
sahiptir, bu nedenle onlara kendi yas gruplarina uygun firsatlar sunmak ¢ok énemlidir.
Egitimi gelisimsel ihtiyaclarin1 karsilayacak sekilde uyarlamak, etkili 6grenme
deneyimleri saglar (Vaivre-Douret, 2011). Bu deneyimler sayesinde ¢ocuklar biyur
ve farkli gelisim asamalarin1 deneyimler ve yavas yavas basit bilissel becerileri
kullanmaktan daha karmasik beceriler gelistirmeye gecerler. Bu evrim, yaslandikga
olgunlastik¢a diisiiniir olarak etkili olmalarina katkida bulunur (Berk, 2015). Ayrica
arastirmalar, ¢ocuklarin bilimsel siire¢ becerilerinin ileri yas gruplari lehine farklilik
gosterdigini gostermektedir (Dahsah vd., 2017; Giiden & Timur, 2016; Ozgelen, 2012;
Song & Black, 1991).

Jirout ve Zimmerman (2015) bir¢ok bilimsel siire¢ becerisinin dogrusal bir yas egilimi
sergilerken, bazi becerilerin digerlerine kiyasla daha fazla akran ve yetiskin destegi
gerektirdigini belirtmistir. Ornegin kardesler, cocuklarin sosyal, duygusal, ahlaki ve
bilissel gelisiminde 6nemli bir rol oynamaktadir (Carpendale & Lewis, 2004). Bu
goriis, Bronfenbrenner’in (1979) kardesler ve ebeveynler arasindaki yakin iligkilerin
cocuklarin gelisimini nasil sekillendirdigini vurgulayan ekolojik sistemler teorisi ile
ortiismektedir. Kardeslerle bliyiime deneyimi, genellikle dnemli bir slreyi birlikte
gecirme ve temel olarak olumlu niteliklere sahip etkilesimlerde bulunma ile kendini

gosterir (Azmitia & Hesser, 1993). Ayrica, kardesler arasindaki farkliliklar
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birbirlerinden 6grenmeye elverisli bir ortami destekleyebilir ve boylece yeni beceriler
edinme sans1 sunabilir (Hartup, 1989). Bu nedenle, bu kardes etkilesimi ve beceri
gelistirme ortami, ¢ocuklarin sosyal 6grenmeyi, isbirlik¢i cabalari ve bilimsel oyun ve

kesifte aktif katilim1 tegvik etmelerine yardimer olabilir.

Cocuklarin bebeklikten itibaren c¢evrelerindeki diinyay1r dgrenmeye hazir ve istekli
olduklar1 alanyazinda belirtmistir (French, 2004). Boylece, ¢ocuklar bebeklikten
baslayarak, teorilerini olusturmak i¢in gilinlik deneyimlerini kullanmaktadirlar
(Nelson, 1986). Bu nedenle, ¢cocuklara fikirlerini ve teorilerini test etmeleri icin bilimle
ilgili gesitli firsatlar saglamak ¢ok 6nemlidir. Bunu basarmak i¢in ¢ocuklarin ev ortami
gibi yakin cevrelerine biiylik gorev diismektedir. Arastirmalar, bilgili ve yetkin
yetiskinlerin ¢ocuklarin ilk fen deneyimlerini kasitli olarak desteklediklerinde daha
dikkatli ve odaklanmis gozlemler yapabildiklerini gostermektedir (French, 2004;
Gelman & Brenneman, 2004). Bilimsel deneyimler hakkinda dogrudan kesifler yapma
firsat1 verildiginde, ¢ocuklar gozlemleri iizerine derinlemesine diisiinebilmekte ve
teorilerini test ederek yeni ve karmasik bilimsel fikirler liretebilmektedirler (French,
2004; Gelman & Brenneman, 2004; Klahr vd., 2011). Dolayisiyla bilim okuryazari
bireyler yetistirmek, bireylere bilgi aktarmakla degil, bilimsel bilgiye ulagmalarin
saglamakla miimkiindiir. Bu agidan bilimsel siire¢ becerilerinin yeri, bilgi edinme
yollarinin 6gretiminde 6n plana ¢ikmakta ve 6nemlidir. Cocuklar hem bilimsel
arastirma yaparken hem de 6grenme siirecinde bilimsel siire¢ becerilerine ihtiyag
duymaktadirlar (Harlen, 2000; Taconis vd., 2001).

Cocuklarin  bilimsel siire¢ becerileri oyun deneyimleri yoluyla cevre ile
etkilesimlerinde dogal olarak gelisse de diger faktorler de bu becerileri etkilemektedir.
Cevresel etkilerin, ¢ocuklarin bilimsel siire¢ becerilerinin gelisimi ve diger alanlardaki
genel gelisimleri lizerinde 6nemli bir etkisi vardir. Bronfenbrenner, ¢ocugu merkez
olarak vurgular ve mikro sistem, makro sistem, ekzosistem ve kronosistem dahil olmak
Uzere c¢oklu sistemlerin ¢ocugun gelisimini dogrudan ve dolayli olarak etkiledigini
belirtmistir (Bronfenbrenner, 1979). Bir aile icindeki dinamikler, her aile iiyesinin
diger lyelerin gelisim ve degisimlerine yanit olarak uyum saglamasi nedeniyle
stregelen ve dinamik bir glg etkilesimi ile karakterize edilir (Berk, 2012). Bu yiizden
ebeveynler cocuklarinin gelisimi tizerindeki en 6nemli etkenlerden biridir. Bu noktada

ebeveynler, ¢ocuklarin gelisimini birinci elden destekleyen birincil kaynaklardan biri
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olduklar1 i¢in ¢ocuklarin 6grenme yasantilarina 6nemli katkilar saglamaktadir (Y1lmaz

vd., 2018).

Bu nedenle ebeveynler, cocuklarin hayatlarinin ilk yillarinda gelecekte bilim
okuryazar1 cocuklar yetistirmek i¢in birincil kaynaktir. Ebeveynler ¢ocuklarin
hayatlarindaki ilk Ogretmenler olduklarindan, c¢ocuklar ev ortamlarindaki
deneyimleriyle bilim farkindaligima sahip olabilirler (Gilligan vd., 2020). Ayrica,
ebeveynlerin bilime olan bilgisi ve ilgisi, ¢ocuklarin bilimdeki deneyimlerinin
niteligini ve niceligini etkileyebilir. Buna gore, ebeveynler bilimsel okuryazarlik
becerilerine sahipse, evde bilimle ilgili deneyimler sunma, agiklamaya dncelik verme
ve bilimsel cabalara katilma olasiliklar1 daha yiiksek olabilir (Fender & Crowley,
2007; Setioko & Ding, 2022).

Ebeveynlerin gocugun yakin c¢evresindeki yetiskinler oldugu diisiintildigiinde,
cocuklar1 desteklemek i¢in bilimsel yeterliliklere, temel bilimsel bilgilere, bilime
iligkin gerceke¢i ve olumlu goriislere, bilime karsi ilgi ve olumlu tutumlara sahip
olmalidirlar. Bu yetenekler, ebeveynlerin ¢ocuklarina bilimsel siire¢ becerileri olan
bilim edinme yetkinligini gelistirmeleri icin O6grenme firsatlar1 yaratmalarin
saglamaktadir (Yilmaz vd., 2018). Daha genis bir ¢ercevede bilimsel okuryazar
bireyler yetistirmek i¢in ¢ocuklarin gozlem, siniflandirma, sayilar, 6lgme, ¢ikarim,
tahmin, iletisim, uzay-zaman iliskileri kavramlarmi anlayabilmeleri gerekmektedir
(Curriculum Development Centre, 1993). Bu siireclerin saglikli ve etkin bir sekilde

devam etmesi i¢in yetiskin destegi ve rehberligi sarttir.

Cocuklarda bazi bilimsel siireg becerileri bilingsiz olarak geligse de bu becerilerin daha
da gelistirilmesi ve uygun 6grenme siireclerinde desteklenmesi 6nemlidir (Jirout &
Zimmerman, 2015). Yildiz ve Yildiz (2021) ebeveynlerin bilimsel siire¢ becerilerini
gelistirmek icin ev etkilesimlerinde ¢ocuklarina rehberlik etmelerinin, uygun ortam
olusturmalarmin ve c¢ocuklarla bilimsel konusmalar yapmalarmin ¢ok 6nemli
oldugunu bildirmistir. Diger arastirmalar da ev ortami1 kalitesinin bilimsel diisiinme ve
bilimsel siire¢ becerileri tizerinde etkisi oldugunu ortaya koymustur (Crowley &
Galco, 2001; Kim & Chung, 2001). Bilgili veya bilim okuryazar ebeveynler,

cocuklarin gelisimini desteklemek i¢in ev ortaminin kalitesini artirabilir.

Ebeveynlerin bilimsel okuryazarlik becerileri, gocuklarin gelecekte bilimsel okuryazar

bireyler olabilmeleri i¢in bilimsel silire¢ becerilerini gelistirmelerine olanak
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saglayabilir (Gilligan vd., 2020). Ayrica, daha yiiksek egitim diizeyine sahip
ebeveynler, Ozellikle fen alaninda egitime deger veren bir ev ortami yaratma
egilimindedir (Germann, 1994). Bu baglamda, ¢ocuklarin giinliik yasamda bilimsel

stire¢ becerilerini gelistirmek i¢in ebeveynlerinin destegine ihtiyaglar1 vardir.

Ilgili alanyazin incelendiginde gocuklarin bilimsel siire¢ becerilerini arastiran gok
sayida ¢alisma tespit edilmistir. Bu calismalar ¢ocuklarin bilimsel siire¢ becerilerini
ebeveyn etkisi baglaminda aragtiran caligmalarin oldugunu ortaya koymaktadir.
Alanyazindaki ¢aligmalar bilimsel siire¢ becerilerine dayali etkinliklerin ilkokul
ogrencilerinin problem ¢6zme becerilerine ve bilimsel siire¢ becerilerine etkisini
biligsel alan cercevesi kullanarak incelemistir (Giiltekin & Altun, 2022; Ozgelen,
2012). Ayrica ilkokul 6grencilerinin bilimsel siire¢ becerileri, bilimsel sorgulama
yaklagimlar1 ve fen tutumlar ile ilgili arastirmalar da bulunmaktadir (Ergiil vd., 2011;
Harefa, 2023; Mutlu, 2020). Germann’a (1994) gore bilissel gelisim, anne-baba
egitimi ve fen tutumlar1 O6grencilerin bilimsel siire¢ becerilerini etkilemektedir.
Bilimsel siire¢ becerileri ile okul dncesi ¢cocuklarin cinsiyeti, yast ve ebeveynlerinin
egitim durumlar1 ayrintili olarak iliskilendirilen bazi ¢alismalar bulunmaktadir (Boyiik
vd., 2011; Erol vd., 2022; Kunt vd., 2015; Kuru & Akman, 2017; Tuzcuoglu & Akarsu,
2019; Yildiz & Yildiz, 2021). STEM egitimi ile ilgili olarak da bilimsel siireg
becerileri bulunmustur. Arastirmalar, okul O©ncesi c¢ocuklarin bilimsel siireg
becerilerinin STEM egitiminden olumlu yonde etkilendigini bildirmistir (Abanoz,
2020; Unal & Aksiit, 2021). Bununla birlikte, ebeveyn egitim durumu ile ¢ocuklarin
bilimsel siire¢ becerileri arasinda pozitif bir iliski oldugunu gosteren caligsmalarin
yayginligia ragmen, alan yazinda bu iliskinin daha fazla detaylandirilmasina ihtiyag
vardir. Bu nedenle bu ¢aligma ¢ocuklarin bilimsel siire¢ becerileri ile ebeveynlerin
bilimsel okuryazarlik becerileri arasindaki iliskiyi inceleyerek bu arastirma alanina

katki saglamay1 amaclamistir.
Amagc

Aragtirmalar, ¢ocuklarin bilimsel siire¢ becerileri, biligsel gelisimleri, problem ¢dzme
becerileri ve fen tutumlari arasindaki iligkiyi gostermektedir (Germann, 1994; Harefa,
2023; Ozgelen, 2012). Mevcut alanyazin, gocuklarin bilimsel siire¢ becerileri ile
cinsiyet, yas, kardes sayis1 ve ebeveynlerin egitim durumu ve yaslariyla ile ilgili
bulgular ortaya koymaktadir (Akman, 2017; Ardila vd., 2005; Boyiik vd., 2011; Erol
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vd., 2022; Germann, 1994; Ilhan & Tosun, 2016; Sackes, 2013; Yildiz & Yildiz,
2021). Ayrica Kunt ve arkadaglart (2015), ¢ocuklarin bilimsel siire¢ becerilerinin
ebeveynlerin egitim durumu ile olumlu yonde iligkili oldugu bulmustur. Cocuklarin
bilimsel siire¢ becerileri ile cinsiyet, yas, kardes sayisi ve ebeveynlerin egitim durumu
gibi diger faktorler arasindaki iliskiyi kesfetmenin yani sira, ebeveynlerin bilimsel
okuryazarlik becerileri de c¢ocuklarmin bilimsel siire¢ becerilerini edinmelerini
etkilemede rol oynayabilir. Bu nedenle bu ¢alisma, ¢ocuklarin bilimsel siire¢ becerileri
ile ebeveynlerin bilimsel okuryazarlik becerileri arasindaki iligkiyi incelemeyi

amaclamaktadir.
Arastirmanin Onemi

Bilim, teknolojik, tibbi ve egitimsel ilerlemelerin temelini olusturur. Bireylerin
olaylar1 anlamasini ve elestirel diisiinme yoluyla ¢6ziim iiretmesini saglar. Kuresel
zorluklara bilimsel ¢oziimler aramak en onemli Oncelik haline gelmistir (UNEP,
2012). Teknolojideki hizli ilerlemeler ve bunun ekonomi tiizerindeki etkisi ile,
bilimdeki ilerleme giinliik hayatimizda goriilmektedir ve genel yasam standartlarimizi
yiikseltmektedir (OECD, 2018). Teknolojik gelismeler 1s1ginda bilim, bireyler igin
gelecegin bir gereksinimidir, ¢iinkii lilkeler gelismelere yol agmak i¢in tiim insanlara
bilim saglamay1r amag¢ edinmistir (American Association for the Advancement of
Science, 1990; Saracho & Spodek, 2008). Toplumun gelecegi, bilimsel anlayis tizerine
kurulmas1 gereken kararlara baglhidir (Saracho & Spodek, 2008). Bireyler, bilimsel bir

cevre ile ¢evrili sistematik bilgi aracilifiyla bilimsel farkindaliga sahip olmalidir.

Laugksch (2000) tarafindan yapilan bir ¢calismada, iilkelerin ancak bilimle ilgili icerigi
nasil kullanacagini, analiz edecegini ve yorumlayacagini bilen bireyler yetistirmeye
yeterince Onem verirlerse uluslararasi diizeyde refah icinde olabilecekleri belirtilmis
ve bu tiir bireyler bilimsel okuryazar olarak adlandirilmistir (Laugksch, 2000).
Bilimsel okuryazar birey olmanin biyoloji, fizik, kimya gibi yaygin bilim konular1
hakkinda bilgi sahibi olmakla sinirli olmadigi, teknoloji, sosyal bilimler ve matematigi
olusturdugu ileri stiriilmiistiir (American Association for the Advancement of Science,
1989). Bilimsel okuryazar bir birey olmanin ilk adimlarindan biri bilimsel siire¢
becerilerine sahip olmaktir. Bilimsel anlayisa ulasmak ve bilimsel okuryazar bireyler

olmak igin bilimsel stire¢ becerilerinin gelistirilmesi esastir.
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Ancak ¢ocuklarim bilimsel siire¢ becerilerine yonelik yapilan ¢caligmalarda, okul 6ncesi
donem c¢ocuklarmin bilimsel siire¢ becerilerine ebeveynler baglaminda odaklanan
sinirli sayida calismanin oldugu goriilmiistiir. Ebeveyn-cocuk ¢aligmalari, erken
cocukluk déneminde bilime yonelik tutum ve goriisleri ve ebeveyn katiliminin fen
etkinliklerine etkisini incelemistir (Y1lmaz vd., 2018). Calismalarin erken ¢ocukluk
donemindeki c¢ocuklardan c¢ok ilkokul ve ilkokul &grencilerine odaklandigt
goriilmiistiir. Ebeveynlerin c¢ocuklarin okul basarisinda onemli bir rol oynadigi
savunulmaktadir (NSTA, 1994). Bilim kavramlarinin giinliik kullanim1 ve bilimsel
siire¢ becerilerini tesvik eden ebeveynler, ¢ocuklarinin gerekli becerileri 6grenme
yetenegini gelistirmektedirler (NSTA, 1994). Dahasi, ¢cocuklar ebeveynlerinin yagam
tarzlarmi, kiiltiirlerini ve firsatlarin1 edinirler. Bu noktada ebeveynlerin bilimsel
okuryazarlik becerileri, ¢ocuklarin bilimsel siire¢ becerilerinin bundan etkilenip

etkilenmedigini aciklamaya yardimci olabilir.

Bu nedenle, cocuklarin bilimsel siire¢ becerilerinde ebeveynlerin roliiniin etkisini
anlamak icin okul 6ncesi donem ¢ocuklarinin bilimsel siire¢ becerilerini arastiran yeni
arastirmalara ihtiya¢ vardir. Cocuklarin bilimsel siire¢ becerileri ile ebeveynlerin
bilimsel okuryazarlik becerileri arasindaki iligkinin kesfedilmesi ve aralarindaki
iliskinin incelenmesi, 6gretmenler, ebeveynler ve arastirmacilar da dahil olmak tizere
cesitli paydaslara bu beceriler ve dogalar1 hakkinda yeni bakis agilar1 sunabilir.

Cocuklarin geligimini iyilestirmek i¢in bu ¢alismanin bulgularindan yararlanabilirler.

Calismanin bulgulari, o6gretmenlerin, ¢ocuklarinin bilimsel silire¢ becerilerini
gelistirmede ebeveynlerin bilimsel okuryazarlik becerilerinin degerini anlamalarina
yardimc1 olabilir. Ogretmenler, aile katilimmi miimkiin oldugunca tesvik ederek
cocuklarin gelisimine katkida bulunmak icin ebeveynlerle is birligi iginde
calisabilirler. Ayrica, 6gretmenler, aile katilimini tesvik eden etkinlikler planlayabilir,
proje tabanli arastirma yapabilir ve aile egitim programlar1 olusturabilir. Okul ve
aileler arasindaki is birligini tesvik edilmesi, ¢ocuklarin bilimsel siire¢ becerilerini
gelistirmelerine yardimci olabilir. Bilimsel siire¢ becerilerinin gelistirilmesini tesvik

edilmesi de gelecekteki bilimsel okuryazarlik diizeylerini artirabilir.

Erken ¢ocukluk doneminin ¢ocuklarin yasaminin ¢ok énemli bir zaman dilimi oldugu
g6z oniinde bulunduruldugunda, 6gretmenler ¢ocuklarin bilimsel siire¢ becerilerini

erken yaslardan itibaren gelistirmek i¢in yasa uygun etkinlikler yiiriitebilir. Kii¢iik
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cocuklarda bilime karsi olumlu bir tutum gelistirmek i¢in uygun girisimlerde
bulunabilirler. Ayrica, bu ¢aligmanin bulgulari, gelecekte bilimsel farkindalik ve
bilimsel 6grenmeyi arttirmak i¢in erken ¢ocukluk egitiminde miifredat olusturma ve

Ogretim uygulamalarina rehberlik edebilir.

Calismanin bulgulari, ebeveynlere ¢ocuklarinin yagamlar: ve genel gelisimi tizerindeki
onemli rolleri ve etkileri hakkinda degerli bilgiler verebilir. Ebeveynler, bilimle ilgili
etkinliklere katilmalarinin ve bilimsel kavramlarla ilgili iletisimin ¢ocuklarinin
O0grenimine nasil fayda saglayabileceginin daha fazla farkina wvarabilirler. Bilimi
giinliik yasamlarina entegre ederek cocuklarinin egitimine kaliteli zaman ayirma
anlayis1 gelistirebilirler. Ebeveynler kendilerini gelistirmek igin egitimler alabilir,
okulla is birligi yapabilir, bilimsel siire¢ becerilerini gelistirmek icin firsatlar
yaratabilir ve ¢ocuklarinin bilimsel siire¢ becerilerini gelistirerek gelecekte bilimsel

okuryazar bireyler yetistirmeye ¢alisabilirler.

Ayrica bu calismanin bulgulari, erken cocuklukta bilimle ilgili yeni girisimlerin
gelistirmesine yardimei olabilir. Ebeveynlerin bilimsel okuryazarliginin ¢ocuklarin
bilimsel stre¢ becerileri tzerindeki etkisinin anlasilmasi, aile katilimi igin ana
cergevenin olusturulmasina rehberlik edebilir. Bu c¢alisma, ¢ocuklar igin egitim
girisimleri tasarlama konusunda bir ipucu verebilir. Bu girisimler, ¢ocuklara ve

ebeveynlerine yardimci olmay1 hedefleyen ek egitim destek programlarini icerebilir.

Calismanin bulgulari, ebeveynlerin bilimsel okuryazarlik becerileri baglaminda
cocuklarin bilimsel siire¢ becerilerine iliskin mevcut alan yazina katki saglayabilir. Bu
calisma, aragtirmacilarin ebeveynlerin ¢ocuklarin bilimsel stire¢ becerilerindeki rolini
arastirmasina yardimci olabilir. Bu ¢alismanin bulgularina dayanarak, arastirmacilar
ebeveynlerin ¢ocuklarinin gelisimini etkiledigi ¢esitli yollar1 kesfedebilirler. Farkli
aragtirma yontemleri ve orneklem gruplari kullanarak karsilastirmali ¢alismalar
yapabilirler, boylece bulgular1 daha fazla inceleyebilir ve ebeveynlerin ¢ocuklarin

geligimi lizerindeki etkisine iliskin anlayigimizi bilimsel bir baglamda genisletebilirler.

Ayrica, ¢ocuklarin bilimsel siire¢ becerileri ile ebeveynlerin bilimsel okuryazarlik
becerileri arasindaki iliskinin arastirilmasi, bilime ve fene olan ilgiyi arttirmada
ebeveyn desteginin degerine dair kanitlara katkida bulunabilir. Bilimsel kesfi, egitim
kaynaklarina erisimi ve bilime karsi olumlu tutumlar1 destekleyen aile kosullari

olusturmanin 6nemini vurgulayabilir. Bu ¢alisma, ebeveynleri ¢cocuklarinin bilimsel
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siire¢ becerilerini gelistirmede bilimsel okuryazarlik becerilerinin ne kadar énemli

oldugu konusunda bilgilendirerek alan yazina destek saglayabilir.
YONTEM

Bu ¢alismanin amaci, ¢cocuklarin bilimsel siire¢ becerileri ile ebeveynlerinin bilimsel
okuryazarlik becerileri arasindaki iliskiyi degerlendirmektir. Bu amac¢ dogrultusunda
calisma yapilirken nicel arastirma yontemi kullanilmigtir. Nicel arastirma,
arastirmacinin sorular1 ve karsilik gelen yanitlari igeren araclar1 kullanarak ¢ok sayida
katilimcidan sayisal veri toplamasina olanak tanir (Creswell, 2012). iki veya daha fazla
degisken arasindaki iliskiyi agiklamak ve olasi sonuglar1 tahmin etmek i¢in iliskisel

arastirma deseni kullanilmistir (Fraenkel vd., 2012).
Arastirmanin Modeli

Bu calismada, okul oncesi donemdeki c¢ocuklarinin bilimsel siire¢ becerileri ile
ebeveynlerinin bilimsel okuryazarlik becerileri arasindaki iliskiyi demografik
degiskenleri kontrol ederek agiklamak i¢in iliskisel arastirma deseni kullanilmustir.
Analizde, degiskenler veya degisken gruplart adim adim tanmitilmistir ve her bir
bagimsiz degisken, onceki degiskenlerin etkileri hesaba katildiktan sonra bagimli
degiskeni tahmin etme katkisina gore degerlendirilmistir (Pallant, 2020). Bu desen,
ebeveyn merkezli degiskenlerin g¢ocuklarin bilimsel siire¢ becerilerini yordama
giiclinii degerlendirmek icin kullanilmistir. Calisma, ebeveynlerin egitimini, yasini ve
bilimsel okuryazarligini kontrol ederek, her bir degiskenin ¢cocuklarinin bilimsel siire¢
becerilerini yordama (zerindeki bireysel ve birlesik etkisini belirlemeyi
amaglamaktadir. Bu arastirmada bagimli degisken okul 6ncesi donem g¢ocuklarinin
bilimsel siire¢ becerileri, bagimsiz degiskenler ise anne babanin egitim durumu ve yasi
gibi demografik degiskenler ile anne babanin bilimsel okuryazarlik becerileri olarak
belirlenmistir. Iliskisel arastirma desenine uygun olarak, ebeveynlerin bilimsel
okuryazarlik becerilerinin ve okul Oncesi donem c¢ocuklarinin bilimsel siireg¢
becerilerinin 6zelliklerini demografik bilgi formu (cinsiyet, yas, kardes sayis1) ve
Bilimsel Siire¢ Becerileri Olgegi aracilifiyla aciklamak igin betimsel arastirma

kullanilmistir.
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Arastirma sorulari
1) Okul 6ncesi donem ¢ocuklariin bilimsel siire¢ becerileri puanlar1 nedir?
Cocuklarin bilimsel siire¢ becerileri puanlari ile cinsiyetleri arasinda fark var midir?
Cocuklarin bilimsel siire¢ becerileri puanlari ile yaslar1 arasinda fark var midir?

Cocuklarin bilimsel siire¢ becerileri puanlari ile sahip olduklar1 kardes sayilari

arasinda fark var midir?
2) Ebeveynlerin bilimsel okuryazarlik beceri diizeyleri nedir?

3) Demografik 6zelliklerin (egitim durumu ve ebeveynlerin yaslar1) etkileri kontrol
edildikten sonra, ebeveynlerin bilimsel okuryazarlik becerileri, ¢ocuklarin bilimsel

stire¢ becerileri puanlarini ne 6lglide yordamaktadir?
Evren ve Orneklem

Turkiye’deki biitin okul 6ncesi donemdeki g¢ocuklar ve onlarin ebeveynleri bu
calismanm hedef popiilasyonunu olusturmaktadir. Istanbul ilindeki Milli Egitim
Bakanligi’na bagli resmi bagimsiz anaokullari, resmi anasiniflari, 6zel anasiniflari ve
0zel bagimsiz anaokullarina kayitl olan okul 6ncesi donemdeki ¢ocuklar ve bu
cocuklarin ebeveynleri erisilebilir popiilasyonu olusturmaktadir. Calismanin
orneklemini de Istanbul ilindeki resmi bagimsiz anaokullari, resmi anasmiflari, 6zel
anasimiflar1 ve 6zel bagimsiz anaokullarina kayitli olan okul 6ncesi egitim almaya

devam eden c¢ocuklar ve onlarin ebeveynleri olusturmaktadir.

Bu calismada Istanbul ilinden veriler toplanmustir. Hedef kitle, anaokuluna devam
eden 60-72 aylik ¢ocuklar ve onlarin ebeveynleridir. Pallant (2020) genel 6rneklem
biiyiikliigiiniin 150’den fazla olmasi gerektigini belirtmektedir. Tabachnick & Fidell’e
(2013) gore, 300°den fazla katilimcidan olusan daha biiyiik 6rneklemler belirli bir
analizi yapmak i¢in yeterli olmaktadir. Bu ¢aligmada 354 ebeveyn ve 354 cocuk ile 8

anaokulunda gerceklestirilmistir.
Veri Toplama Araclar1

Aragtirma Demografik Bilgi Formu, Ozkan (2015) tarafindan gelistirilen 60-72 Ay
Cocuklar I¢in Bilimsel Siire¢ Becerileri Olgegi ve Celik (2016) tarafindan gelistirilen
Evrensel Fen Okuryazarlik Olcegi olmak iizere ii¢ veri toplama arac1 kullanilmistir.
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Veri Toplama Siireci

ODTU Insan Arastirmalar1 Etik Kurulu ve Millf Egitim Bakanligi’ndan (MEB) gerekli
izinler alindiktan sonra Istanbul ilindeki Milli Egitim Bakanhigi’na bagh resmi
bagimsiz anaokullari, resmi anasiniflari, 06zel anasiniflar1 ve 06zel bagimsiz
anaokullarina ulasarak ¢alisma hakkinda bilgi verilmistir. Calismaya katilmay1 kabul
eden okullarla 2022-2023 egitim-6gretim yili bahar yariyilinda veriler toplanmistir.
Velilerden gelebilecek olasi sorulari yanitlamak igin okul yoneticilerine ve
Ogretmenlere arastirmanin konusu ve veri toplama araglari ayrintili olarak

anlatilmistir.

Veri toplama siirecinde ebeveynler goniillii katilim formu, ¢ocuklarinin arastirmaya
katilmalar1 i¢in onam formu ve Evrensel Fen Okuryazarlik Olgegi doldurup okula
gonderdikten sonra ¢ocuklarla birebir gériisme yapilarak 60-72 Ay Cocuklar I¢in

Bilimsel Siire¢ Becerileri Olgegi uygulanmstir.
Verilerin Analizi

Mevcut arastirmada nicel veri analizleri kullanilmistir. Toplanan verileri SPSS 26.0
programi kullanilarak analiz edilmistir. Veri girisi yapildiktan sonra yanlis sonuglarin
ortadan kaldirilmas1 i¢in veri tarama islemi uygulanarak toplanan veriler incelenmistir.
Veri tarama slreci, veri girisi hatalarini, eksik verileri, aykir1 degerleri ve normallik
varsayimlarini incelemekten olusmaktadir (Pallant, 2020). Tip I ve Tip II hatalar1
onlemek i¢in tek degiskenli ve c¢ok degiskenli aykir1 degerler incelenmistir
(Tabachnick & Fidell, 2013). Normallik, dogrusallik, varyanslarin homojenligi,
homoskedastisite varsayimlar1 karsilamak i¢in veriler incelendikten sonra,
arastirmanin genel 6zelliklerini taramak i¢in tanimlayici istatistikler incelenmistir.
Daha detayl1 analiz yapmak i¢in iki yonli varyans analizi (ANOVA), gruplar arasi tek
yonlii varyans analizi (ANOVA), ve Hiyerarsik Coklu Regresyon (HMR) yapilmistir.

BULGULAR
Birinci Arastirma Sorusunun Bulgular:

Okul 6ncesi donem ¢ocuklarinin bilimsel siire¢ becerileri puanlari nedir sorusunu
cevaplamak i¢in arastirmaci ¢ocuklara Bilimsel Siire¢ Becerileri 6lgeginde yer alan

maddeleri sormus ve cevaplarini not almistir. Tahmin-Cikarim-iletisim boyutunda
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alinan minimum puan 2 ve alinan maksimum puan 12 (M = 8.4079, SD = 2.03887),
Siniflandirma boyutunda alinan minimum puan 1 ve alinan maksimum puan 8 (M =
5.6147), SD = 1,45930), Olgme boyutunda alinan minimum puan 1 ve alman
maksimum puan 7 (M =5,8215, SD = 1,16013), G6zlem boyutunda alinan minimum
puan 0 ve alinan maksimum puan 4 (M = 2,6176, SD = 1,04633) olarak kaydedilmistir.
Bilimsel Siire¢ Becerileri dlgeginin tamami i¢in alinan en diisiik puan 9 ve en yiiksek

puan 30°dur (M = 22.4618, SS = 4.02751).

Okul 6ncesi donem cocuklariin bilimsel siire¢ becerileri puanlar ile cinsiyetleri ve
yaslar1 arasinda fark var midir sorusunu cevaplamak icin iki yonli varyans analizi
yapilmistir. Cocuklarin cinsiyeti kiz ve erkek olarak iki gruba ayrilmistir (Grup 1:
kizlar, Grup 2: erkekler). Cocuklarin yaslar1 60-64 ay, 65-70 ay ve 71-75 ay olarak 3
gruba ayrilmistir. (Grup 1: 60-64 ay, Grup 2: 65-70 ay, Grup 3: 71-75 ay).

Varsayimlara iliskin 6n analiz yapilmistir.

Cinsiyet ve yas arasindaki etkilesim etkisi, p < .05 diizeyinde istatistiksel olarak
anlamli bulunmamustir: [F (2, 347) = 2.038, p =.132]. Ayrica cinsiyetin ana etkisi p <
.05 diizeyinde anlamli degildir: [F (1, 347) =.220, p =.640]. Ancak, p < .05 duzeyinde
yas icin istatistiksel olarak anlamli bir ana etki bulunmustur: [F (2, 347) = 3.012, p
=.05]. Bu sonuglara gére kizlarin ortalama puanlar1 (M = 22.459, SD = .328) ve
erkeklerin ortalama puanlar1 (M = 22.2400, SD = .333) birbirinden anlamli farklilik
gostermemistir. Tukey HSD testi kullanilarak yapilan post-hoc karsilastirmalarinda,
60-64 aylik (M = 21.786, SD = .524), 65-70 aylik (M = 22.170, SD = .323) ve 71-75
aylik cocuklarm puanlar1 (M = 23.093, SD =.335) birbirinden anlamli olarak farklilik
gostermistir. Ana etkide istatistiksel anlamlilia ulagilmasina ragmen, ortalama

puanlar arasindaki gercek farkin az oldugu gézlemlenmistir.

Okul 6ncesi donem g¢ocuklarmin bilimsel siire¢ becerileri puanlari ile kardes sayilar
arasinda fark var midir sorusunu cevaplamak i¢in gruplar arasi tek yonlii varyans
analizi yapilmistir. Kardes sayilar1 su sekilde 4 gruba ayrilmistir: Grup 1: kardesi
olmayan ¢ocuklar, Grup 2: bir kardesi olan ¢ocuklar, Grup 3: iki kardesi olan ¢ocuklar,
Grup 4: ii¢c ve daha fazla kardesi olan ¢ocuklar. Tiim gruplar i¢in bilimsel siire¢

becerileri puanlarinda p < .05 diizeyinde istatistiksel olarak anlamli bir fark
bulunmamustir: F (3, 349) = 2.320, p = .075.
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Ikinci Arastirma Sorusunun Bulgular

Ebeveynlerin bilimsel okuryazarlik beceri diizeyleri nedir sorusunu cevaplamak i¢in
bu calismada ebeveynler Evrensel Fen Okuryazarlik Becerileri 6lgegini doldurmustur.
Zihin Aligkanliklar1 boyutunda en diisiik puan 33 ve en yiiksek puan 65 (M = 54,18,
SD = 6,556), Karakter ve Degerler boyutunda en diisiik puan 9 ve en yiiksek puan 25
(M = 20,9859, SD = 3,14739), Insan Cabas1 Olarak Bilim boyutunda alman minimum
puan 23 ve alinan maksimum puan 60 (M = 47,19, SD = 6,341), Ustbilis ve Oz-y6nelim
boyutunda ise minimum puan 25 ve alinan maksimum puan 55 (M = 45,39, SD =
6,048) olarak kaydedilmistir. Olgegin tamam icin Bilimsel Okuryazarlik
Becerilerinde alinan en diisiikk puan 110 ve en yiiksek puan 210°dur (M = 171.94, SD
= 19.580).

Seviyeler ¢ok diisiik (41-74,8), diisiik (74,9-108,7), orta (108,8-142,6), yuksek (142,7-
176,5) ve cok yuksek (176,6-210) seklinde verilmistir. Bulgular, ebeveynlerin
cogunlugunun, %52,1 (f =184) ile ylksek dizeyde ve %39.9 (f =141) ile cok ylksek

diizeyde bilimsel okuryazarlik becerilerine sahip olduklarini ortaya koymustur.
Uciincii Arastirma Sorusunun Bulgulan

Demografik o6zelliklerin (egitim durumu ve ebeveynlerin yaslari) etkileri kontrol
edildikten sonra, ebeveynlerin bilimsel okuryazarlik becerileri, ¢ocuklarin bilimsel
siire¢ becerileri puanlarmi ne Olciide yordamaktadir sorusunu cevaplamak icin

hiyerarsik ¢oklu regresyon (HMR) analizi yapilmistir.

Varsaymmlar i¢in 6n analizler yapilmistir. Anne ve baba egitim durumlart 2 gruba
ayrilmistir (Grup 1: Diisiik, Grup 2: Yiiksek). Ebeveyn yaglar1 3 gruba ayrilmistir
(Grup 1: 30 ve alti, Grup 2: 31-40 ve Grup 3: 40 ve istii). 1. adimda girilen anne ve
baba egitim diizeyleri, ¢ocuklarin bilimsel siire¢ becerilerindeki varyansm %12,2’sini
aciklamaktadir. 2. adimda girilen ebeveyn yaslar1 ve modelin bir biitiin olarak
acikladigr toplam varyans %12,3’tlir. 3. adimda bilimsel okuryazarlik sonuglarinin
girilmesinden sonra, modelin bir biitiin olarak agikladig1 toplam varyans %24, F (4,
348) = p < .05 olarak bulunmustur. Kontrol 6nlemleri, ebeveynlerin egitim diizeyleri,
yaslar1 ve bilimsel okuryazarlik becerilerini kontrol ettikten sonra bilimsel siire¢
becerilerindeki varyansin %11,7’sini agiklamistir, R kare degisimi = .117, F degisimi

(1, 348) = 53.724, p < .05. Son modelde, annenin egitim diizeyi (sr = .174, p < .05),)
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baba egitim diizeyi ( Sr = .147, p <.05) ve bilimsel okuryazarlik becerileri ( sr = .342,
p <.05) istatistiksel olarak anlamli ¢ikmistir. Ayrica baba egitim diizeyinin ¢ocuklarin
bilimsel sure¢ becerilerine anne egitim diizeyine gore daha fazla katki sagladigi
goriilmistiir (AR?=.122, F (2) =24.227, p <.05.). Bu durumda bilimsel okuryazarlik
becerilerinin en giiclii yordayici oldugu ortaya ¢ikmis, bu da egitim diizeyi ve bilimsel
okuryazarlik becerileri degeri arttik¢a ¢cocuklarin bilimsel siire¢ becerilerinin de arttig1

sonucuna varilmaistir.
TARTISMA

Birinci arastirma sorusuna iliskin arastirma bulgularma dayali olarak 60-72 aylk
cocuklarin bilimsel siire¢ becerilerinin incelenmesi cinsiyet, yas, kardes sayis1 gibi
cesitli faktorler dikkate alinarak yapilmustir. Ilk olarak cocuklarin bilimsel siireg
becerileri puanlarinin sonuglar1 incelenmis ve ¢ocuklarin bilimsel siire¢ becerilerinin
cesitlilik gosterdigi  goriilmiistiir. Cocuklarin  bilimsel siire¢ becerileri puan
ortalamalar1 31 iizerinden 22,46’dir. Higbir ¢ocuk tiim sorular1 dogru yanitlamasa da
alt boyutlar incelendiginde bazi ¢ocuklarin en az bir alt boyutta tiim sorular1 dogru
yanitladig1 goriilmiistir. Mevcut ¢alismanm disinda Karatas (2018), ilk Yillar
Programinin ¢ocuklarin bilimsel siire¢ becerileri lizerindeki etkisini arastirmis ve
deney grubunda yer alan ¢ocuklarin bilimsel siire¢ becerileri puan ortalamalarinin
uygulama oncesinde baslangicta 20,56 olarak kaydetmistir. Bu sonug, iki arastirmada

g6zlenen olgtimlerin benzer oldugunu gostermektedir.

Ikinci olarak, bu c¢alismada g¢ocuklarm bilimsel siire¢ becerileri cinsiyetlerine gore
incelenmistir. Bulgular, kizlarin bilimsel siire¢ becerileri puanlarinin ortalamasinin (M
= 22.459) erkeklerinkinden (M = 22.240) biraz daha yiiksek oldugunu ortaya
koymasina ragmen, kizlar ve erkekler arasinda istatistiksel olarak anlamli bir fark
bulunamamistir. Bulgular, ¢ocuklarin bilimsel siire¢ becerilerinin cinsiyete gore
farklilagsmadigin1 gostermistir. Literatiir incelendiginde c¢ocuklarin bilimsel siire¢
becerileri puanlar1 ve cinsiyetleri ile ilgili benzer bulgulara rastlanmistir. Erol ve
arkadaglar1 (2022), bilimsel siire¢ becerileri ile 6z diizenleme becerileri arasindaki
iliskiyi inceledikleri g¢alismada ¢ocuklarin bilimsel sure¢ becerilerinin cinsiyet
iizerinde farklilasmadigini belirtmislerdir. Benzer sekilde Yildiz ve Yildiz (2021),
okul 6ncesi ¢ocuklarda bilimsel siire¢ becerileri ile yaratici diisiinme arasindaki iliskiyi

arastirdig1 caligmasinda cinsiyete gore ¢cocuklarin bilimsel siire¢ becerileri puanlarinda
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anlamli bir farklilik olmadigimi belirtmistir. Ayrica Giiven ve Yilmaz’i (2020),
bilimsel siire¢ becerilerinin cinsiyet dikkate alinarak dikkat becerileriyle nasil iliskili
oldugunu anlamak i¢in yaptig1 calismada bir farklilik goriilmemistir. Benzer sekilde
Kuru ve Akman (2017), okul dncesi egitim kurumlarina devam eden 250 ¢ocuk ve 50
okul 6ncesi 6gretmeninin bilimsel siire¢ becerilerini ¢esitli degiskenleri dikkate alarak
arastirdiginda cocuklarin bilimsel siire¢ becerilerinin cinsiyete gore farklilasmadigi
bildirmistir. Bu baglamda mevcut arastirmanin bulgularinin literatiir ile paralel oldugu

soylenebilir.

Ucgiincii olarak, mevcut ¢alismada ¢ocuklarin bilimsel siire¢ becerileri yaslarina gore
incelenmistir. Cocuklarin bilimsel siire¢ becerileri puanlarinin yas gruplarina gore
farklilastig1 gdzlemlenmistir. 60-64 aylik (M = 21.786) ve 65-70 aylik (M = 22.170)
arasindaki ortalama puanlar arasindaki fark kii¢iik olmasina ragmen, 71-75 aylk
cocuklarin puanlari nispeten daha ytiksektir (M =23.093). Bu noktada ¢ocuklarin yas1

arttik¢a bilimsel siire¢ becerilerinin de arttig1 soylenebilir.

Literatiir incelendiginde ¢ocuklarin bilimsel siire¢ becerileri ile yaslari arasindaki iligki
konusunda benzer bulgularin rapor edildigi goriilmiistir. Erol ve ark. (2022),
cocuklarin bilimsel siire¢ becerileri ile 6z diizenleme becerileri arasindaki iliskiyi
arastirdigi ¢alismasinda gocugun yasinin toplam bilimsel siire¢ becerileri puanlari i¢in
istatistiksel olarak anlamli bir yordayici oldugu bulmustur. Ayrica Tuzcuoglu ve
Akarsu (2019), okul 6ncesi ¢cocuklarda bilimsel siire¢ becerileri ile duygusal gelisim
diizeyleri arasindaki iliskiyi inceledikleri ¢alismalarinda ¢ocuklarin yaslari ile bilimsel
siire¢ becerilerine dayali tahmin ve ¢ikarim yapma becerileri arasinda istatistiksel
olarak anlamli bir fark oldugunu ortaya koymuslardir. Kuru ve Akman (2017),
anaokuluna devam eden cocuklarin bilimsel siire¢ becerilerini ¢esitli degiskenleri
dikkate alarak yaptiklar1 ¢alismada cocuklarin bilimsel siire¢ becerilerinin yaslarina
gore farklilik gosterdigini bildirmislerdir. Mevcut arastirmanin bulgularina benzer
sekilde, ¢aligmada 5,5 yasindaki ¢cocuklarin ise hem 4 ve 5 yasindaki ¢ocuklara gore
daha yiiksek puanlara sahip oldugu goézlemislerdir. Dahsah ve arkadaslar1 (2017),
cocuklarin temel bilimsel siire¢ becerilerini degerlendirmek igin bir arag gelistirdikleri
caligmalarinda, 6 ila 10 yaslarindaki 30 g¢ocugun bilimsel slre¢ becerilerinin

yaslandik¢a gelistigini belirtmislerdir.
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Son olarak mevcut ¢alismada ¢ocuklari sahip olduklari kardes sayisina gore bilimsel
stire¢ becerileri incelenmistir. Cocuklarin kardes sayilari arasinda bilimsel siire¢ beceri
puanlar1 arasinda anlamli bir fark bulunmamistir. Bu durum ¢ocuklarin bilimsel siire¢
becerileri puanlarinin sahip olduklar1 kardes sayisina gore farklilik gostermedigini

gostermektedir.

Mevcut literatiir, ¢ocuklarin gelisimi ile kardes sayis1 arasindaki baglantiy1 arastiran
caligmalarda farkli sonuglar sunmaktadir. Downey’e (2001) gore, kaynaklarin egitim
firsatlar1 tizerindeki etkisi nedeniyle, sinirh sayida kardese sahip ¢ocuklar, daha fazla
sayida kardese sahip olanlara gore daha 6nemli bir egitimsel basar1 elde etmektedir.
Bu bakis acisin1 onaylayan Muiiez ve meslektaslar1 (2022), kardes sayisi ile ¢ocuklarin
biligsel gelisimi arasindaki baglantiy1 ortaya koyarak, anaokuluna girdikten sonra daha
az kardesi olan ¢ocuklarin daha fazla kardesi olanlara kiyasla daha iyi matematik ve
okuma becerileri sergiledigini belirtmistir. Sonu¢ olarak, kardes sayisi artan
cocuklari, ilk yillarina nispeten daha az bireysellestirilmis ilgi ve ebeveyn destegi
almas1 miimkiindiir (Mufiez vd., 2022). Olger (2017) 5-6 yas aras1 ¢ocuklarin fen alan
bilgilerini incelemis ve puanlarin kardesi olmayan gocuklarin tek kardesi olanlara, iki
ve daha fazla kardesi olanlara gore daha avantajli oldugunu bulmustur. Mevcut

calismanin bulgular literatiirdeki ¢aligmalarla benzerlik gostermektedir.

Ikinci arastirma sorusuna iliskin arastirma bulgularindan hareketle ebeveynlerin
bilimsel okuryazarlik beceri diizeylerinin incelenmesi yapilmistir. Ebeveynlerin
bilimsel okuryazarlig1 incelendiginde ise en diisiik puanin 110, en yiiksek puanin ise
210 oldugu goriilmiistiir. Ayrica velilerin ortalama puanlar1 171,94 tir (M = 171,94,
SS = 19,580). Sonuglar, ebeveynlerin ¢ogunun egitim seviyelerine uygun olarak
yiksek ve ¢ok yiiksek bilimsel okuryazarliga sahip oldugunu ortaya koymustur. Bu
nedenle, egitimin bilimsel okuryazarlik becerilerini gelistirmede 6nemli bir faktor

oldugu sonucuna varilabilir (Laugksch , 2000).

Alan yazinda ebeveynlerin bilimsel okuryazarlik becerilerine iliskin aragtirma sayisi
oldukc¢a azdir. Calismalar ¢ogunlukla ilkokul 6grencileri, lise 6grencileri ve onlarin
ebeveynleri ile farkli egitim kademelerinde gorev yapan dgretmenleri kapsamaktadir
(Can & Besler, 2018; Cavas vd., 2013; Sahin vd., 2010). Salc1 ve Aydimn (2022), hem
fen bilgisi Ogretmen adaylarinin hem de oOgretmenlerin bilimsel okuryazarlik

diizeylerini arastirmistir. Caligmanin sonuglari fen bilgisi 6gretmen adaylarinin yiiksek
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dizeyde bilimsel okuryazarlik (M = 194.3), 6gretmenlerin ise ¢ok yiiksek diizeyde
bilimsel okuryazarlik (M =206.7) sergiledigini ortaya koymustur Benzer sekilde Basar
ve Elyildirim (2022), okul 6ncesi d6gretmenlerinin bilimsel okuryazarlik diizeylerini
ve fen Ogretimine yonelik tutumlarini inceledikleri g¢aligmalarinda, okul Oncesi
ogretmenlerinin bilimsel okuryazarlik diizeylerinin 206.48 puan ortalamasi ile oldukca
yliksek oldugunu bulmuslardir. Ebeveynleri de odagina alan arastirmalarda Gil-
Ulukan (2021) arastirmasinda, okul 6ncesi donemde ¢ocugu olan ebeveynlerin ve okul
oncesi Ogretmenlerinin bilimsel okuryazarlik diizeylerini inceledigi caligmasinda
ebeveynlerin bilimsel okuryazarhiklarinin %65’inin orta, %17°sinin yiksek ve

%18’inin diisiik oldugunu bildirmistir.

Ugiincii aragtirma soruna iligkin arastirma bulgularindan hareketle ebeveynlerin egitim
diizeyleri ve yaslariin etkisi kontrol edildikten sonra, ebeveynlerin bilimsel
okuryazarlik becerilerinin ¢ocuklarin bilimsel silire¢ becerilerini ne Olgilide
yordadiginin incelemesi yapilmistir. Analizin 1. Adiminda hem annelerin hem de
babalarin egitim diizeyleri, bilimsel siire¢ becerilerindeki varyansin %12,2’sini
aciklamistir. Anne babalarin egitim diizeyi arttikga cocuklarmin bilimsel siire¢
becerileri puanlari da ylikselmektedir. Egitim diizeyleri ayrintili olarak incelendiginde,
bulgular babalarin egitim diizeylerinin ¢gocuklarin bilimsel siire¢ becerilerini annelerin

egitim diizeylerine gore daha fazla yordadigini ortaya koymustur.

Alan yazin incelendiginde, ¢ok sayida calisma, ebeveynlerin egitim durumunun
cocuklarmin gelisimsel sonuclar1 {izerindeki etkisini arastirmaya odaklanmigtir. Bu
calismalarin sonuglar1 farkliliklar gostermistir. Ornegin, Idris ve meslektaslar1 (2020),
ozellikle hem babalarin hem de annelerin egitim diizeyine odaklanarak, ebeveynlerin
egitimi ile ¢ocuklarinin akademik basaris1 arasindaki iliskiyi incelemek i¢in bir
calisma yiirlitmiistlir. Arastirmanin bulgular1 hem babalar hem de anneler arasinda
egitim diizeyinin yiiksek olmasinin ¢cocuklariin akademik basarilarini olumlu yonde
etkiledigini gostermistir. Boyiik ve meslektaslar1 (2011) babalarin egitim durumunun
ogrencilerin bilimsel stlire¢ becerileri puanlari iizerinde etkili oldugunu bulmuslardir.
5-14 yas arasi ¢ocuklar {izerinde yiiriitlicli islev performanslari, ebeveynlerin egitim
diizeyi ve ¢ocugun devam ettigi okul tiirii arasindaki iliskiyi inceleyen baska bir

calismada Ardila ve ark. (2005), ebeveynlerin egitim diizeyinin, ¢cocuklarin devam
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ettigi okul tiirline kiyasla yiiriitiicii islev testi performansinin daha gii¢lii bir yordayicisi

olarak ortaya ¢iktigini bulmuslardir.

Kunt ve arkadaslar1 (2015) okul dncesindeki ¢ocuklarin bilimsel siire¢ becerilerini
cesitli degiskenler agisindan inceledikleri ¢alismada bulgular, ebeveynlerin egitim
diizeyi ile ¢ocuklarin bilimsel siire¢ becerileri puanlari arasinda pozitif bir iligki
oldugunu ortaya koymustur. Puanlar, annesi ve babasi iiniversite mezunu olan okul
oncesi ¢ocuklarda en yiiksek iken, annesi ve babasi ilkokul mezunu olan ¢ocuklarda
en diistik puandir. Bu bulgular, ebeveyn egitim duzeyinin okul 6ncesi dénem
cocuklarinin bilimsel siire¢ becerileri puanlari lizerinde olumlu bir etkiye sahip

oldugunu gostermektedir.

Ebeveynler c¢ocuklarina rol model olduklarindan ve onlara g¢esitli firsatlar
sundugundan, ebeveynlerin egitim durumu ¢ocuklarin gelisiminde etkilidir. Ek olarak,
daha yiiksek egitim diizeyine sahip ebeveynler daha yiiksek bilimsel okuryazarlik
becerilerine sahiptir. Ayrica, egitim diizeyi yiiksek olan ebeveynler, kaynaklar
erigilebilir kilma ve ¢ocuklar1 yararina etkin bir sekilde kullanma bilgi ve becerisine
sahiptir (Germann, 1994; Hortagsu, 2010). Sonug olarak, bu tiir hanelerin ¢ocuklar1
bilim ve fen egitimine kars1 daha olumlu bir tutum gelistirebilir, ev i¢inde aktif olarak
biligsel gelisim faaliyetlerine katilabilir, akademik basarilarina ve yeteneklerine
katkida bulunan deneyimler kazanabilir, degerleri benimseyebilir ve bilimsel siire¢
becerilerinin kazanilmasini tesvik edebilir (Germann, 1994). Bu ¢alismanin bulgular

literatlr ile uyumludur.

Adim 2’de, ebeveynlerin yaslar1 dahil edildiginde, genel model %12,3°lik bir toplam
varyans1 agiklamistir. Ancak bulgular, ebeveynlerin yasinin ¢ocuklarin bilimsel siireg

becerilerini istatistiksel olarak yordamadigini géstermistir.

Alan yazinda anne baba yasi ile ¢ocuklarin bilimsel siire¢ becerileri arasindaki iliskiyi
aragtiran c¢aligmalara rastlanmasa da ebeveynlerin yaslari ve ¢ocuklarin farkl
alanlardaki gelisimleri ile ilgili arastirmalar mevcuttur. Keil ve arkadaslar1 (2009)
bilimsel sure¢ becerilerinin matematik becerilerinin gelisimine katki sagladigi
sonucuna varmistir. Tayfun ve Aydogan (2021), Montessori egitimi alan ve almayan
cocuklarin matematik becerilerini karsilastirdiklar1 ¢aligmalarinda, ebeveynlerin
yaslar1 ile ¢ocuklarin puanlar1 arasinda anlamli bir iliski olmadigini bulmuslardir.

Ayrica Ergiil (2014) cocuklarm O6lgme ve veri analizi-olasilik alanlarmdaki
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matematiksel muhakeme becerilerini incelemeyi amacgladigt c¢alismasinda
ebeveynlerin yaglarinin ¢ocuklarin 6lgme ve veri analizi-olasilik becerileri tlizerinde
bir yordayici olmadigint bulmustur. Mevcut c¢alismanin bulgular: literatiirdeki

calismalarla benzerlik gostermektedir.

Adim 3’te ebeveynlerin bilimsel okuryazarlik becerileri dahil edildiginde, modelin bir
biitiin olarak acikladigi toplam varyans %24°tur. Ebeveynlerin egitim diizeyleri ve
yaslar1 kontrol edildikten sonra, bilimsel okuryazarligin ¢ocuklarin bilimsel siire¢

becerilerinin en etkili yordayicisi oldugu goriilmiistiir.

Cocuklarin bilimsel siire¢ becerileri ile ebeveynlerin bilimsel okuryazarliklari
arasindaki iligkiyi inceleyen ¢alisma sayisi az olmakla birlikte, ebeveynlerin egitim
durumlarmin 1iligki gostermesi dikkat cekicidir. Bu dogrultuda alanda bu iliskiyi
inceleyen caligsmalara ihtiyac¢ vardir. Ayrica ebeveynler, ¢ocuklarinin bilimsel siireg
becerilerini soru sormaya, gozlem yapmaya ve deney yapmaya tesvik ederek
desteklemede ¢ok onemli bir rol oynamakta, bdylece cocuklarin bu etkinliklere
katilmalar1 ve muhakeme becerilerini gelistirmeleri icin firsatlar yaratmaktadir (Kefi,
2018). Cocuklar, ozellikle ebeveynleriyle vakit gecirdiklerinde, ginlik aktiviteleri
sirasinda siklikla bilimle ilgili konularla karsilasirlar. Ebeveynlerin ¢ocuklarinin
sorgulama, gozlemleme, deneme egilimlerini gelistirmeleri ve bdylece kendi
muhakeme becerilerini gelistirmeleri  6nemlidir. Bu, cocuklara bilimsel sureg
becerilerini etkili bir sekilde uygulamalari i¢in firsatlar saglamay1 gerektirir (NSTA,
2009). Bu nedenle, ebeveynlerin ¢ocuklarinin dogal merakini beslemeleri ve bilimsel
siire¢c becerilerini aragtirma faaliyetlerinde aktif olarak kullanmalar1 i¢in onlara
firsatlar s6zlii iletisim ve fiziksel jestleri miize ziyareti boyunca fen ve matematik
icerigiyle cocuklart mesgul etmek icin tesvik ettiklerini bulmuslardir. Ebeveynlerin
jestleri bile cocuklar1 cesaretlendirebilirken, onlarin bilimsel okuryazarliklar
potansiyel olarak cocuklarin bilimsel silire¢ becerilerine ve gelisimlerine katki

saglayabilir.

Marcon (1999) ebeveynlerin daha fazla dahil olduklarinda, g¢ocuklarin erken
gelisimlerinin ve temel becerilerinin gelistigini ve onlar1 okulda basariya hazirladigini
belirtmektedir. Ornegin, ¢ocuklarin fen becerilerinin ebeveynlik stilleri ile ebeveyn
katilimi1 arasindaki baglantiyr nasil etkiledigini arastiran bir ¢alismada, Lin ve

arkadaglar1 (2023) ebeveynlerin katiliminin, ¢ocuklarin bilimsel problem ¢dzme
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becerileri ile ebeveynlik stilleri arasinda araci gorevi gordiiglinii bulmustur.
Ebeveynlerin g¢ocuklarinin egitimine aktif katilimlarmin onlarin gelisimlerini ve
basarilarini olumlu yonde etkiledigi sonucuna varilabilir. Comer & Haynes’e (1991)
gore, cocuklarin psikoegitimsel gelisiminde etkili faktorler olarak ebeveynlerin ve
okullarin 6nemi, onlarin isbirlik¢i ¢abalarmin faydalarmin altin1 ¢izmektedir.
Ebeveynler sosyal ve duygusal destek sagladik¢a, okullar bu deneyimleri artiran ve
devam eden biiylimeyi kolaylastiran ortamlar yaratmaktadir (Comer & Haynes, 1991).
Ebeveynlerin ¢ocuklarinin egitimine katilimini kolaylastirmak, ebeveynlere sosyal
destek ve kisisel giiglendirme yollar1 sunabilir. Boylece, ¢ocuklarin 6grenimi igin
onem tastyan olumlu bir okul ve topluluk ortaminin gelistirilmesine katkida
bulunabilir (Reynolds & Shlafer, 2010). Ayrica, ebeveyn katilimi, cocuklarin gelisimi
dikkate alinarak ve c¢ocuklarin yasamlarinda etkili yetigkinler arasinda iyilestirilmis
iligkilerin gelistirilmesini tesvik ederek okullar1 gelistirmeye yonelik kapsamli bir
ekolojik stratejiye entegre edildiginde optimum etkililige ulasabilir (Comer & Haynes,
1991).

Sonug olarak, ebeveynlerin bilimsel okuryazarlik becerileri, ¢ocuklarinin bilimsel
sure¢ becerileri Uzerinde 6nemli bir etkiye sahip olabilir ve gelecekte bilimsel
okuryazar bireylerin yetistirilmesine katkida bulunabilir. Bu ¢alisma, ebeveynlerin
bilimsel okuryazarlik becerileri ve 60-72 aylik ¢ocuklarin sergiledigi bilimsel siire¢
becerileri ve olas1 ¢agrisimlari ile ilgili mevcut alan yazina farkli bir bakis agisi

katabilir.
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