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Research Article

The aim of this study was to determine the effect of project approach-based education
on cognitive abilities and scientific process skills of six-years children. A pretest-posttest-
retention test control group quasi- experimental design was implemented in this study.
Two kindergartens were involved, determined by simple random sampling and with
similar features according to teacher and director views. In order to collect data, General
Information Form, Cognitive Ability Test Form-6 to identify children's cognitive abilities,
and Scientific Process Skills Test were utilized. At the end of this study, it was found that
the project approach-based education administered caused a significant difference in
cognitive ability and scientific process skills in favor of the experimental group of
children and had a middle effect size. The difference between the post-test and retain
test mean scores of the children in the experimental group were insignificant, and the
effect of the applied education continued.
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Arastirma Makalesi

Bu ¢alismanin amaci, proje yaklasimina dayali egitimin alti yas cocuklarin bilissel yetenek
ve bilimsel slreg becerilerine etkisini belirlemektir. Calismada, 6n test-son test-kalicilk
testi kontrol gruplu yari deneysel desen benimsenmistir. Calismaya 6gretmen ve
yonetici gorlslerine gore benzer ozellikte olan, basit tesadifi 6rnekleme yoluyla
belirlenen iki anaokulu dahil edilmistir. Calismada veri toplam araci olarak Genel Bilgi
Formu, cocuklarin biligsel yeteneklerini belirlemek amaciyla Bilissel Yetenek Testi Form-
6 ve Bilimsel Sureg Becerileri Testi kullaniimistir. Elde edilen verilerin analizinde bagimh
gruplar t-testi kullaniimistir. Arastirma sonucunda uygulanan proje yaklasimina dayal
egitimin deney grubu cocuklarin lehine bilissel yetenek ve bilimsel siire¢ becerileri
Gzerinde anlamli bir farkin oldugu, deney grubundaki gocuklarin son test ve kalicilik testi
puan ortalamalari arasinda farkliigin anlamh olmadigi ve uygulanan egitimin etkisinin
devam ettigi saptanmistir.
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Introduction

Children have the opportunity to accumulate experiences and to identify high-level relationships
between a series of features in the world when they are active and play games (Smitsman & Corbetta,
2010). The more a child has the experience, the more abstraction and causal learning occur. In this regard,
existing knowledge guides developing a more profound interest in discoveries and science (Nayfeld,
Brenneman, & Gelman, 2011). Active in cognitive and physical respects, pre-school children are constantly
engaged in building theories in all fields of knowledge, such as music, art, mathematics, reading, language,
and science. Children create and construct information themselves when they are mentally active rather
than receiving the information conveyed to them (Chaille & Brittain, 1997).

The constructivist approach, emphasizing that children must construct information and opportunities
must be provided during information construction, focuses on how information is built. Considering each
child, a naturalist, the constructivist perspective provides children with opportunities for problem-solving
and self-experience (Piaget, 1952; Thomas 2000; Trepanier Street, 2000). Regarding the pre-school
period, educational programs based on a constructivist approach were emphasized following the 1990s
(Chambers, Cheung & Slavin, 2016), and the effects of this method based on inquiry were revealed in
studies (Camilli, Vargas, Ryan, & Barnett, 2009; Nelson, Westhues, & MaclLeod, 2003). The project
approach based education which is a child-centered approach based on constructivism and which
supports the development of preschool children, covers research based on questions arising from
children's natural curiosity, investigating events, objects, and situations deeply through meaningful
experiences, and enables learning to take place by interacting with the environment (Bell, 2010; Bryson,
1994; Capraro & Slough, 2009; Katz, 1994, Katz & Chard, 1999; Lee & Kinzie, 2012). The project approach-
based education is a child-centered learning method based on three constructivist principles. These
principles are as follows: “learning is specific to the context; children actively participate in the learning
process and achieve their goals through social interaction and sharing information and understanding
(Cocco, 2006). Being an interdisciplinary, child-centered, and developmental approach (Katz, 1994;
LeeKeenan & Edwards, 1992; Rosberg, 1995) and a method based on a constructivist approach, project-
based education focuses on children’s attention and effort and is defined to be a thorough examination
of actual subjects and providing children with the opportunity to solve and research contradictions in the
world which are related to real-life in an appropriate manner (Thomas, 2000).

The primary structural feature of the project-based approach is discussion, research, fieldwork, and
revealing the obtained information (Chambers et al., 2016). This approach is based on in-depth
investigation and direct observation and supports children's problem-solving, critical, and creative
thinking skills by enabling them to achieve information through many sources (Helle et al., 2006;
McDonell, 2007; Railback, 2002). Projects provide children with opportunities to identify problems,
develop solutions, design, present, inquire, examine, discover relationships, solve problems, analyze
obtained information, and share findings with their peers (Bell, 2010; Krauss & Boss, 2013; Thomas, 2000).
The project approach enables us to reveal new scientific subjects and to achieve concepts and principles
by integrating information rather than only teaching a subject. The project approach, allowing children to
discover scientific processes, not only provides children with thinking skills such as organizing and
classifying, problem-solving, and reasoning but also enables them to acquire skills and develop existing
skills (Eggers, 2007; Capraro & Slough, 2009; Doppelt 2003; New & Cochran, 2008; Newell, 2003; Thode,
1997).

Cognitive abilities, the basis of cognitive enhancement, involve all psychological changes and activities
related to acquiring, developing, and organizing knowledge (Oakley, 2004). The cognitive abilities cover
the followings: intelligence, perception, attention, remembering, reasoning, decision making, problem-
solving, visualization, and perceptual functions (Atkinson, Atkinson, Smith, Bem, & Nolen-Holeksema,
2008; Fourneret & Des Portes, 2016; Senemoglu, 2007). Reasoning, one of the most significant cognitive
abilities, is defined to be intellectualization, making new decisions by synthesizing information about
events, situations, or ideas, and making new inferences, thinking, generating new ideas, establishing cause
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and effect relationships (Garder, 1993; Pilten, 2008; Tepeli, 2012). The reasoning process consists of
verbal, nonverbal, and numerical reasoning abilities (Lohman & Hagen, 2003). Verbal reasoning uses
grammatical and syntactic structures in a language to reveal events in a series of sentences or
relationships between events (Demetriou, 2004). While nonverbal reasoning is the inference ability based
on the relationships between symbols/figures provided visually (Aiello, 2002; Lohman & Hagen, 2003),
numerical reasoning covers the ability to create mathematical predictions, develop and assess
mathematical discussions, and present mathematical information in various ways. The reasoning's verbal,
nonverbal and numerical aspects support each other (Demetriou, 2004, Pilten, 2008).

One of the skills supporting cognitive abilities (Cohen, 2013; Oakley, 2004), creating processes such as
individuals’ acquiring, developing, organizing information, and then organizing them in a complex and
higher structure, is scientific process skills. The scientific process skills are created in two stages. The first
stage involves basic scientific process skills, such as data collection, record-keeping, observation,
measurement, classification, and establishing time and space relations with numbers. On the other hand,
the second stage covers creating hypotheses, controlling variables, testing, developing models, and
achieving results (Charlesworth & Lind, 2012; Padilla, 1990; Tan & Temiz, 2003). In the preschool years,
children begin to acquire both cognitive abilities and basic abilities related to scientific process skills that
include these abilities. The project approach is a target-driven process involving inquiry, research,
structuring, and analyzing information. In this process, children engage in research, decision-making,
identifying, solving a problem, and discovery, design, and model establishment processes (Bereiter &
Scardamalia, 1999). The project approach provides children with habits of mind that can help them
interpret information and become lifelong learners and acquire knowledge and skills (Flemming, 2000;
Gordon, 1998; Katz & Chard, 2016). These habits of mind are reasoning, cognitive ability, and scientific
process skills. In pre-school education, instead of direct education aiming to convey only scientific facts,
the experiences allowing children to discover scientific processes and to have thinking skills such as
organizing and classifying, problem-solving, and reasoning (Eggers, 2007), must be used. Katz (1994) urges
that children are active in drawing, writing, reading, observing, record keeping, interviewing experts, and
field trips during project studies and can reveal information they collect via activities such as graphs,
figures, tables, drawings, and designs. Emphasizing problem-solving, higher-order thinking, and in-depth
understanding of concepts and principles (Brown & Campione, 1996; Fleming, 2000; Katz & Chard, 2000;
Scardamalia & Bereiter, 1991), the project approach is one of the educational approaches that can support
the reasoning, a cognitive ability and scientific process skills of children. Studies on the effect of the project
approach on supporting scientific process skills of children (Elizondo & Valencia, 2006; Helm & Gronloud,
2000; Helm & Katz, 2016; Nelson, 2017; Sahin, Gliven, & Yurdatapan, 2011; Turpin, 2000) concluded that
the project approach developed the scientific process skills.

Studies argue that the project approach effectively supports children's cognitive enhancement. The
following researchers revealed that the project approach supported the following areas: Metin and Aral
(2016) vision perception, Yildiz Bigakgi (2009), Dixon (2001) all areas of development, Rosberg (1995),
Guven et al., (2013), Metin (2015) concept development, Krauss and Boss (2013) mathematical skills, Oguz
(2012) problem-solving skills, Kefi (2011), Yilmaz et al., (2006) cognitive skills. Any study on the fact that
the project approach supports children's reasoning skills could not be found. However, there are similar
studies in which children are active, and inquiry-based applications support the reasoning skills of children
as it is in the project approach (Aiello, 2002; Cohn & Hazarika, 2001; de Chantal, Gagnon-St-Pierre, &
Markovits, 2019; Dejonckheere, De Wit, Van de Keere, & Vervaet, 2016; Dresden & Lee 2011; inal, 2011;
Kidd, Pasnak, Gadzichowski, Ferral-Like, & Gallington, 2008; Klauer, Willmes & Pyhme, 2002; Koyuncu &
Yabas, 2017; Starkey, Klein & Wakeley, 2004; Papic & Mulligan, 2005; Mulligan, Perescott, Papic &
Mitchelmore, 2006; Klauer et al., 2002; Van Schijndel, Singer, Van der Maas, & Raijmakers, 2010). The
literature suggests that the project approach supports children's reasoning and scientific process skills.
For this reason, it aims to determine the project approach's effect on children's reasoning and scientific
process skills. Accordingly, this study aims to determine whether the project approach affects reasoning
and scientific process skills, one of the cognitive abilities of preschool children at the age of six. This study
has two main research questions:
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1- Is the the project approach-based education prepared for children aged 6 (60-72 months) effective
in supporting children's cognitive abilities?

2- Is the the project approach-based education prepared for children aged 6 (60-72 months) effective
in supporting children's scientific process skills?

Method
Research Design

In this research, the pretest-posttest-retention test control group quasi-experimental design was used
to determine investigate the effect of project approach on the cognitive abilities and the scientific process
skills of six years old children. Quasi-experimental designs identify a control group that is as similar as
possible to the experimental group in terms of baseline (pre-intervention) characteristics. The control
group captures what would have been the outcomes if the program/policy had not been implemented
(i.e., the counterfactual). Hence, the program or policy can be said to have caused any difference in
outcomes between the experimental and control groups (White & Sabarwal, 2014).

Study Group

This study was carried out at independent kindergartens affiliated with the Ministry of National
Education in Gaziantep. Two kindergartens were selected randomly from 11 schools deemed to have
similar features in terms of socio-economic characteristics based on the views of teachers and directors,
showing a normal development and where the project-based education was not applied before. The
experimental and control groups were selected from different schools considering that children may be
indirectly affected by the project-based education, and one class from each of these schools was
determined by lot. A total of 40 children consisted in the study group, in which the experimental group
involved eight female and 12 male children with typical development, while the control group included
11 female and nine male children. An informed consent form received experimental and control group
participants’ parents’ consent. Therefore, research ethics were taken into consideration. Adherence to
the intervention protocol was ensured by the attendance list and followed by researchers. As two children
in the experimental group did not participate in the project activities for seven days, they were excluded
from the assessment process, and the assessment was made on 38 children.

Ethical principles and rules were followed in the research's planning, data collection, analysis and
reporting process. This research was ethically approved at the E-97105791-050.01.01-4516 of Hasan
Kalyoncu University Scientific Research and Publication Ethics Committee on 28-10 2021.

Data Collection Tools

The “General Information Form,” created by the researchers, was used to collect some information on
children and their families. To identify the cognitive abilities of children, the Cognitive Ability Test Form-
6, developed by Lohman and Hegan (2001) and of which validity and reliability studies were carried out
by inal (2010) for six years old Turkish children, and the Scientific Process Skills Test (SPST) developed by
Sahin, Yildirnnm, Siirmeli, & Guven (2018) were utilized. This study prepared and applied an educational
program based on the project approach.

The General Information Form involves a total of five questions regarding the age, gender of children
included in the study, age, education level, employment status of their parents and whether children
previously received pre-school education.

Cognitive Ability Test Form-6 (CATF-6) was developed by Lohman and Hegan (2001), and of which
validity and reliability studies were carried out by inal (2010) for six years old Turkish children. Scientific
Process Skills Test includes two batteries, Primary and Multi-Level Battery, designed for different age
groups. While the First Battery was designed for the children enrolled at preschools and primary school
1st and 2nd grades, the Multi-Level Battery was for the children from the primary school 3rd grade to the
end of secondary school. The test evaluates abilities, such as remembering knowledge, and organization,
distinguishing similarities, and differences, establishing relationships, drawing conclusions, understanding
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problem situations, identifying models, categorizing objects and events, and making inferences from rules
and principles (Lohman & Hagen, 2002). The test aims to assess children's verbal, numerical, and
nonverbal (spatial) reasoning abilities (Lohman, 2005; Lohman & Hagen, 2001,2003; Lohman & Lakin,
2007). It has three sub-dimensions: verbal dimension (vocabulary, verbal reasoning), numerical dimension
(relational concepts, quantitative concepts), and non-verbal dimension (shape classification, matrices).
Each sub-dimension of the test included 40 multiple-choice questions; there was a total of 120 questions.
There are multiple-choice picture answers for each item of all dimensions. In the test, each correct answer
is considered 1 score, and a score between 0-120 is obtained. The test lasts approximately 30-40 minutes
(Lohman & Hagen, 2002; Lohman & Lakin, 2007)

The validity and reliability studies of the original test were carried out on 45.265 children aged 61-72
months. The reliability coefficient for the whole test was calculated to be .94 on average. The reliability
coefficients of the sub-dimensions were as follows: .87 for verbal dimension, .90.5 for numerical
dimension, and .91.5 for nonverbal dimension (Lohman and Hagen, 2003). The test was administered by
inal (2010) to 380 children aged 61-72 months and enrolled at kindergartens of primary schools affiliated
with Afyonkarahisar Provincial Directorate for National Education. At the end of the study, the internal
consistency coefficient of the test was calculated, and the KR-20 value was found to be .76 for the Verbal
Dimension, .82 for the Numerical Dimension, .70 for the Non-Verbal Dimension, and .91 for the CAT Form-
6. Test-retest correlation was calculated to be r= 89.5 for the Verbal Dimension, r= 98.9 for the Numerical
Dimension, r= 96.8 for the Non-Verbal Dimension, and r= 98.4 for Cognitive Abilities Test Form-6 (inal,
2010; inal and Omeroglu, 2011).

Scientific Process Skills Test (SPST) was developed by Sahin, Yildirim, Strmeli and Gliven (2018). The
test involves 16 items, 12 of which are multiple-choice and 3 of which are open-ended, and 1 of which is
a question based on performance. The scale was developed based on the data obtained from 180 children
enrolled at four different kindergartens in istanbul in the 2015-2016 school year. Both KR-20 and the
alpha value of SPST were found to be 0.683. The average difficulty of the 16 items was approximately
0.70, and the average discrimination was specified to be about 0.44. The test is administrated individually
and takes approximately 8-10 minutes. The test's scoring was as follows: 1 score for correct answers in
multiple-choice test items while 0 score for incorrect and blank answers, and 1 for correct and 0 for wrong
answers in open-ended items and performance questions (Sahin et al., 2018).

Processes

The Project Based Education Program has been prepared to support the cognitive abilities and scientific
process skills of children aged 6 (60-72 months) attending pre-school education, as well as all their
development. The education program based on the project approach has been prepared as an integrated
program with the Ministry of National Education's Pre-School Education Program for 36-72 Months-old
Children. While creating the educational processes, the learning outcomes and indicators in the preschool
education program and the stages of the project approach were considered. Materials to support the
education process were prepared in the learning centers, and corrections and additions were made. The
planning-starting, implementation, and finalizing-evaluation stages of the education based on the project
approach are included. After the subject was determined, the researchers created a concept map.
Considering the topics in the concept map and the project stages, a 50-day training period of 10 weeks
and five days a week was planned. Daily activity durations varied between 60-90 minutes, depending on
the type of activity.

Stage 1: Planning-starting: The researchers determined the subject of the project in the first stage of
the project. Katz and Chard (2000) state that the project subject should be chosen as the subject the
children have experienced, known, and meaningful to them. In addition, the subject to be chosen should
allow the child to have features that he can observe, experience, participate with interest, provide
observation, and research, and enable children to use different methods and techniques (Bullard and
Bullock 2002; Katz and Chard 1992, 1998, 2000, 2005; Souto and Lee 2009). For this reason, it has been
decided to carry out the Shoe Project, as the subject of the project is the development of the handmade
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and fabricated shoe industry in Gaziantep, a subject that children have experienced before, and there are
extensive research, observations, and examinations.

After the subject was determined, in order to reveal the preliminary information that the children had
at the planning and starting stage of the education based on the project approach, it started with the
drawings of the shoes they would make at home and the examination and observation of a shoe store
with their families at the weekend. During this one-week phase, children's preliminary knowledge and
curiosity were revealed, a concept map was created with the children, research questions were
determined, and the research process to find answers to these questions was planned.

The second phase of the project, the implementation phase, lasted eight weeks. At this stage, field
trips (shoe shop, shoe factory, traditional shoe manufacturer, shoe repairer) specified in the planning
phase were made, and a physiotherapist was invited to get information about foot health. As with other
research resources, children have examined the shoe people wear in their homes or surroundings, and
the internet and shoe catalogs have been used. At this stage, children were allowed to reflect on research,
observation, and the knowledge they obtained through games, art, music, and stories.

Activity 9 Different Stories: The researcher told the children the story “How the First Shoes were
Made?” using a power point (Picture 1).

Afterward, the children talked about why people produce different shoes, and different shoes were
examined, and there was a discussion about where and why these shoes were worn and why people wore
shoes in different places and times.

How were the first shoes made?

Picture 1. How Were the First Shoes Made? Story

Later, each child chose a picture of a shoe he wanted, and the children were divided into groups. It
has been said that people who wear different shoes in groups come together. He then asked the groups,
“Who are these people, why did they come together, what do you think these people are doing? These
people came together for a significant event.” They were asked to discuss among themselves, and the
groups were asked to tell the story of these people and draw this story. After the whole group created
and drew the story, they hung the drawing of the story on the wall and told it to their friends (Picture 2).

Picture 2. Different Shoes and Different People
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Activity 14. What will your shoes be like? A field trip was made to a shoe factory, and information was
obtained about how the shoes were manufactured there. The children watched with interest how the
shoes were designed on the computer, how they were drawn, and how this drawn design was converted
into patterns. After they came to school, the children were chatted and asked how they would like their
shoes to be and how they would do it if they made a different and different shoe. The children were first
asked to draw the design of the shoes they wanted (Picture 2). Then they made the shoes they designed
using the leftover material they wanted.

Picture 3. Drawing of the Shoe Design Picture 4. Construction of the Drawn Shoe

At the finalization stage of the project, children were prepared for four days to present the information
they obtained. In this preparation process, they classified their works (such as drawings, artworks, and
photographs), organized a fashion show by wearing the shoes designed, and made an exhibition and
presentation with the photographs taken during the project for their friends at school their parents.

Data Collection Procedure

After the study group was determined, required permissions were received from the families of the
children in the experimental and control group, and families filled out personal information forms. The
families of the children in the experimental group were met, a seminar was held on project-based
education, and information was provided about family participation in the project.

CATF-6 and SPST were administered to the children in the experimental and control groups as pre-test
by the researchers between 5-8 February 2018. The classroom teacher and the researcher carried out the
administration participated in the classroom activities together prior to the pre-test and made some
organizations at learning centers. The first researcher implemented the Project-Based Education Program
between 12 February — 20 April 2018 for ten weeks and five days a week (50 days) in durations changing
between 60-90 minutes a day while the control group continued its regular education program. The post-
tests were performed between 25-30 April following the administration. In order to determine whether
the Project-Based Education was permanent, tests were made again on the children in the experimental
group between 4-8 June, five weeks following the application of the posttests.

Data Analysis

The Shapiro-Wilk test analyzed whether the obtained data showed a normal distribution. Many tests
measure the normality assumption. The Shapiro-Wilk test is one of the most vital tests for measuring
normal distribution (Razali & Wah, 2013). In addition, the Shapiro-Wilk test is one of the normality tests
preferred mostly when the sample size is less than 50 (Blyukoztiirk, 2008). Analyses were carried out by
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SPSS (Statistical Package for Social Sciences) statistic program. The analysis requires equal slopes of
regression lines in which normality, which is the basic assumption of all t-test models, and the pretest
scores of the groups are considered as the predictor while the post-test scores are regarded to be the
dependent variable (Blylkoztirk 2013). In this respect, normality test results of pretest, posttest, and
retention test scores obtained from the groups by CATF-6 and its sub-dimensions and SPST are provided

in Table 1.
Table 1.

Shapiro Wilk Test Results of the Children in the Experimental and Control Groups regarding CATF-6 And

Its Sub-Dimensions and SPST

Normality Test

Sub- Pre-test Post-test Retention test
Dimensions  Group
S-Wilk df P S-Wilk df p S-Wilk df P
and Scales

Vocabulary Experimental .960 18 .605 .845 18 117 .928 18 179

Control .898 18 .154 .850 18 118 - - -
Verbal Experimental 911 18 191 .928 18 .180 913 18 .099
Reasoning

Control .904 18 .168 .969 18 .788 - - -
Relational Experimental .895 18 .147 .968 18 .759 .950 18 422
Concepts

Control .855 18 110 .897 18 .150 - - -
Quantitative Experimental .894 18 .145 .962 18 .646 .934 18 224
Concepts

Control .948 18 .399 917 18 113 - - -
Shape Experimental .949 18 404 .920 18 132 961 18 .621
Classification Control 919 18 122 .768 18 111 - - -
Matrices Experimental .945 18 .353 .938 18 .263 922 18 141

Control .904 18 167 732 18 .100 - - -
Total Experimental .960 18 .605 .954 18 .488 .987 18 151
CATF -6 Control .898 18 .154 .963 18 .657 - - -
SPST Experimental .943 18 .332 .963 18 .657 .897 18 .057

Control .979 18 .937 .954 18 488 - - -

When examining the Shapiro Wilk test results of the children in the experimental and control groups
regarding the pre-test, post-test, and retention test scores of the experimental group of CATF-6 and its
sub-dimensions and SPST, pre-test, post-test, and retention test scores were found to have a normal
distribution (p>0,05). In this respect, to determine whether there was a difference between the pretest,
posttest and posttest retention test in the analysis of the data obtained from the research, paired sample
t-test was administered.

Results

This study was carried out to examine the effect of the project approach based on education on the
cognitive abilities and the scientific process skills of the children aged six years old (60-72 months), the
analysis results of pretest, posttest, and retention test scores obtained from CATF-6 and SPST are provided
below in tables.
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Table 2.
t-test Results for Dependent Groups of the Pretest and Posttest Scores of the Children in the
Experimental and Control Groups Regarding CATF -6 and Its Sub-Dimensions and SPST

Groups Group/ n X sd df t P
Measurement

CATF-6 Vocabulary Experimental Pretest 18 .6528 .06057 37 -18.867 .000
Posttest .8833 .04851

Control Pretest 20 .5050 .07592 19 -1657 114
Posttest 4625 .08717

Verbal Experimental Pretest - 18 .4583 .06697 37 -17.631 .000
Reasoning Posttest .7250 .10037

Control Pretest 20 .4525 .07860 19 1.636 118
Posttest 4275 .08188

Relational Experimental Pretest 18 .4389 .07584 37  -17.142 .000
Concepts Posttest .8056 .08205

Control Pretest 20 .6200 .11050 19 1.291 212
Posttest .6215 .10859

Quantitative  Experimental Pretest 18  .4222 .08613 37 -16.135 .000
Concepts Posttest .7667 .10981

Control Pretest 20 .6400 .12937 19 -1.831 .083
Posttest .6325 .09216

Shape Experimental Pretest 18 .4333 .10146 37 -19.864  .000
Classificatio Posttest .7833 .10981

n Control Pretest 20 .4680 .08043 19 .243 .810
Posttest 4753 .74515

Matrices Experimental Pretest 18 .4139 .07237 37 -20.477 .000
Posttest .7861 .07823

Control Pretest 20 .6350 .07844 19 -1.004 .328
Posttest .6325 .07779

Total Experimental Pretest 18 .4699 .04715 37 -47.027 .000
Posttest .7917 .04344

Control Pretest 20 .14896 .05460 19 -1657 114
Posttest .15051 .06872

SPST Experimental Pretest 18 .4236 .14309 17  -6.552 .000
Posttest .7257 .10532

Control Pretest 20 .3813 .08579 19 -9.790 .159
Posttest .5313 .08376

When examining Table 2, it was determined as a result of the paired samples t-test analysis that there
was a significant difference between pretest and posttest scores of the experimental group regarding
CATF -6 total and its sub-dimensions of vocabulary, verbal reasoning, relational concepts, quantitative
concepts, shape classification and matrices (p<0.05). When considering mean and standard deviation
values, this difference was found to favor the experimental group's posttest scores. It was seen that the
cognitive skills of the children in the experimental group, who were administrated the project-based
education program and determined according to BYTF-6, were related to the education they received and
were higher than the children in the control group who did not receive that education. What is more,
when examining the scores received by the children in the experimental group in the cognitive process
abilities test, it was determined that there was a significant difference between the pretest and posttest
scores of the experimental group according to the calculated t value as a result of the paired-samples t-
test (p<0.05). Regarding SPST of the children in the control group, it was found that there was no
significant difference between the pretest and post-test scores of the control group regarding their
cognitive process abilities according to the calculated t value as a result of the paired-samples t-test
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(p<0.05) When the mean and standard deviation values were examined, it was determined that the post-
test scores of the experimental group had a positive effect.

Table 3.

The Paired Samples t-test Results of the Children in the Experimental Group regarding Posttest and
Retention Test Scores of CATF -6 and Its Sub-Dimensions and SPTS

Group/Measurement n X sd df t | P
CATF-6  Vocabulary Posttest 18 .8833 .04851 17 2.051 .056
Retention test .8417 .08445
Verbal Reasoning Posttest 18 .7250 .10037 17 -1.826 .085
Retention test .7556 .07048
Relational Posttest 18 .8056 .08205 17  -399 .695
Concepts Retention test 8111 .06764
Quantitative Posttest 18 .7667 .10981 17 .893 .384
Concepts Retention test .7528 .09310
Shape Classification Posttest 18 .7833 .10981 17 .972 .345
Retention test .7667 .08044
Matrices Posttest 18 .7861 .07823 17 922 .369
Retention test .7694 .07696
Total Posttest 18 .7917 .04344 17 1.303 .210
Retention test .7829 .04196
SPST Posttest 18 .7257 .10532 17 -.960 .350
Retention test 7431 .09067

When examining the scores received by the children in the experimental group from CATF -6 total and
its sub-dimensions, it was determined as a result of the paired samples t-test analysis that there was no
significant difference between pretest and posttest scores of the experimental group regarding CATF-6
total and its sub-dimensions of Vocabulary, verbal reasoning, relational concepts, quantitative concepts,
shape classification, and matrices and SPST (p<0.05). It can be suggested upon these results that the effect
of the project-based education was ongoing.

Discussion & Conclusion

Children develop cognitive abilities naturally during normal daily activities and searching for the world
inside and outside their classrooms. These abilities may become more effective with a rich learning
environment encouraging children to discover the world around them and developing problem-solving in
an authentic environment rather than artificial problem-solving or testing techniques that involve direct
teaching offered by adults (Kidd et al., 2008). The project approach-based education is a cognitive and
physical learning approach subjecting to real-life topics and research and inquiry-based applications
carried out in real-life or similar conditions. Project-based education aims to enable children to think
about their world, comprehend concepts and principles, and develop existing abilities rather than learn
facts. (Capraro & Slough, 2009; Demirel, 2003; Katz & Chard, 2000; Newell, 2003; Thode, 1997). The
learning goals of this approach were suggested to be knowledge, skills, disposition, and emotions by Katz
and Chard (1998), and they argued that these learning purposes address each education level. It is
observed that the verbal, non-verbal, and numerical dimensions of the reasoning skill involve many skills,
such as establishing relationships between events, solving problems faced, and using the obtained
knowledge and experiences in new situations (Solso, Maclin, & Maclin, 2009) are supported by the
project-based education administrated in this study. The situations stated in the literature regarding the
contribution of project-based education to the development of children were tested with this study. It
was seen that education based on the project approach significantly impacted children's scientific thinking
and reasoning skills.

Many studies have emphasized that the project approach-based education contributed positively to
the cognitive abilities of children (Alacapinar, 2008; Aral, Kandir, Ayhan, & Yasir, 2010; Bicakcl & Gursoy,
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2010; Boaler, 1997; Brown & Campione, 1996; Chard, 1999; Habok, 2015; Katz & Chard, 2016; Ljung-Djarf,
Magnusson & Peterson, 2014; Panasan & Nuangchalerm, 2010; Thomas, 2000). The contribution of
project-based education to children's cognitive skills has been revealed. There are studies examining the
effect of problem-based learning on reasoning skills, one of the cognitive abilities (Baker, 2007; Dunlap,
2005; Kolodner, Camp, Crismond, Fasse, Gray, Holbrook.... & Ryan, 2003; VanLeit, 1995). However, there
are no studies on the effects of the project-based education approach. As it is in the project approach-
based education, child-centered and inquiry-based programs are observed to support the reasoning skills
of children (Aiello, 2002; de Chantal et al., 2019; Cohn ve Hazarika, 2001; De Dejonckheere, De Wit, Van
de Keere & Vervaet, 2016; inal, 2011; Kidd, Pasnak, Gadzichowski, Ferral-Like, & Gallington, 2008; Klauer,
Willmes and Pyhme, 2002; Koyuncu & Yabas, 2017; Starkey, Klein and Wakeley, 2004; Papic and Mulligan,
2005 Mulligan, Perescott, Papic and Mitchelmore, 2006; Klauer et al., (2002) Van Schijndel, Singer, Van
der Maas and Raijmakers, 2010).

Another significant result obtained in the study is that the project approach-based education supports
the scientific process skills of children. The primary characteristics of a scientist are observation, making
a hypothesis, thinking about what would happen in different situations, testing hypotheses, proving
evidence, and making inferences. The project approach-based education provides children with these
actions by a scientist (Krauss & Boss, 2013). Children and scientists achieve science by observing and
performing, seeking information, and attempting to solve problems enriching themselves and their
societies (Laffey, Tupper, Musser & Wedman, 1998). Projects contribute to the scientific thinking skills of
children by enabling them to ask questions, solve unknown issues, and raise awareness about virtual
objects and events around them (Katz & Chard, 2000, Lickey & Powers, 2011). Dynamic processes specific
to applications based on the project approach cover developing self-questions on the subject under
investigation, making predictions about possible answers, testing hypotheses, discussing findings, and
allocating time for solving problems through trial and error (Clark, 2006). With the shoe project
administered, children determined research questions and had the opportunity to conduct research,
inquiry, and observation to reach research sources. They presented the information they obtained using
games, art, drawing, story, and graphic creation. It was identified that the scientific process skills of
children developed.

The conclusions of this study have revealed that the project approach-based education has supported
the scientific process skills of children aged six years old. Similarly, Katz (2010), who applied project
approach-based education for preschool children, has indicated that the project approach can encourage
children to use basic scientific process skills and thus give science education. This effect is also provided
in the studies in which the project approach has been administrated in supporting the scientific process
skills of children (Beneke & Ostrosky, 2009; Cowan, 2015; Gallick & Lee, 2009; Gultekin, 2005; Helm &
Gronlund, 2000; Helm & Katz, 2016; Katz, 1999; 2010; Kefi, 2017; Nelson, 2017; Ra 2009; Sahin, Glven &
Yurdatapan, 2011; Sahin, Glven & Yurdatapan, 2011). Considering the literature, it has been revealed by
the results of this study that education based on the project approach effectively supports children's
cognitive abilities and scientific process skills.

This study is limited to children in the pre-school period, six years old, who have intermediate socio-
economic conditions. The researchers determined the project subject because the study group had no
project experience. Children's participation in the subject selection will make the approach more
effective.

This study has revealed that the project approach-based education has contributed positively to
preschool children's reasoning and scientific process skills. Based on the results mentioned above, it is
considered that the inquiry-based project approach can be integrated with the preschool education
program. Preschool teachers must integrate project-based educational practices with the preschool
program in their classrooms.

Educators may use the project approach-based education in supporting the reasoning from the
cognitive abilities and the scientific process skills as well as all development areas of the pre-school
children, who are mentally and physically active, researchers and using their experiences in the
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construction of knowledge. It has been indicated that the project approach, providing the preschool
children, who are learning by doing, with learning responsibility and experience, may be integrated with
the preschool education program. It is considered that studies should be carried out to implement this
approach during the whole education duration and as a part of preschool education instead of applying
only for a project and at a particular time, and it will be effective when integrated by teachers with their
education programs. In the project approach, the teacher becomes a guide, and the learner is active. This
approach's effectiveness will increase when the teachers, who will administer this approach, are trained
in the project approach's fundamental philosophy and implementation stages.
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Tiirkge Siirimui

Giris

Cocuklar aktif olarak katildiklari etkinliklerde ve oyunda deneyimler biriktirmekte ve diinyadaki bir dizi
ozellikler arasindaki Gst dizey iliskileri saptama firsati elde etmektedir (Smitsman & Corbetta, 2010).
Cocuklarin deneyimleri arttikca 6grenmeleri de artmaktadir. Cocuklarin gecmiste edindigi bilgiler yeni
bilginin yapilanmasina olanak tanimakta ve ¢ocugun yeni kesifler yapabilmesi icin daha fazla ve daha derin
ilgi gelistiriimesine rehberlik etmektedir (Nayfeld, Brenneman & Gelman, 2011). Zihinsel ve fiziksel olarak
aktif olan okul 6ncesi donem gocuklari sirekli olarak mizik, sanat, matematik, okuma, dil ve fen gibi
bilginin tiim alanlarinda teoriler insa etmekle mesgul olmaktadir. Cocuklar onlara aktarilan bilgiyi
almaktan daha c¢ok, zihinsel olarak aktif olduklari durumlarda bilgiyi kendileri olusturmakta ve
yapilandirmaktadir (Chaille & Brittain, 1997). Bilissel yetenekler ¢ocuklarin normal glinlik aktiviteleri ve
sinif ici ve disindaki diinyayi arastirirken dogal olarak gelistirdikleri yeteneklerdir. Bu yetenekler yetiskinler
tarafindan sunulan dogrudan 6gretimi iceren yapay problem ¢ézme veya yapilandiriimis tekniklerinden
ziyade, ¢ocuklarin gevrelerindeki diinyaya yonelik sorusturmayi tesvik eden, otantik ve zengin bir 6grenme
ortami ile gelismektedir (Kidd vd., 2008).

Cocuklarin bilgiyi yapilandirmalari gerektigini ve bilgiyi yapilandirma siirecinde firsatlarin sunulmasini
vurgulayan yapilandirmaci yaklagim, bilginin nasil insa edildigine odaklanmaktadir. Cocuklar birer doga
bilimci olarak goéren yapilandirmaci bakis agisi, onlara problem ¢ézme ve kendi kendilerine deneyimleme
firsatlari sunmaktadir (Piaget, 1952; Thomas 2000; Trepanier Street, 2000). 1990 yillarindan sonra okul
oncesi donemde yapilandirmaci yaklasima dayal egitim programlari Gzerinde durulmus (Chambers,
Cheung & Slavin, 2016) ve calismalarla sorgulamaya dayali bu yéntemin etkileri ortaya konulmustur
(Camilli, Vargas, Ryan & Barnett, 2009; Nelson, Westhues & MacLeod, 2003). Yapilandirmaciliga dayanan,
¢ocuk merkezli bir yaklasim olan ve gocuklarin tiim gelisimini destekleyen proje yaklasim, cocuklarin dogal
meraklarindan dogan sorulardan yola ¢ikmaktadir. Proje yaklasimi arastirmayi iceren, anlamli yasantilar
yoluyla olay, nesne ve durumlari derinlemesine inceleyen ve cevre ile etkilesim yoluyla 6grenmenin
gerceklesmesini saglayan bir yaklasimdir (Bell, 2010; Bryson, 1994; Capraro & Slough, 2009; Katz, 1994,
Katz & Chard, 1999; Lee & Kinzie, 2012). Proje yaklasimina dayali 6grenme, Ug¢ yapilandirmaci ilkeye
dayanan ¢ocuk merkezli bir 6gretim yontemidir. Bunlar; “6grenme baglama 6zgudir”, “cocuklar 6grenme
siirecine aktif olarak katilirlar” ve “hedeflerine bilgiyi sosyal etkilesim yoluyla paylasarak ulasirlar” olarak
siralanmaktadir (Cocco, 2006). Disiplinler arasi ¢ocuk merkezli, gelisimsel (Katz, 1994; LeeKeenan &
Edwards, 1992; Rosberg, 1995) ve yapilandirmaci yaklasima dayali yontemlerden biri olan proje yaklasimi
gercek yasam konularinin derinlemesine incelenmesi olarak tanimlanmakta ve diinya ikilemlerini ¢6zme
veya arastirmayi temsil etmektedir (Thomas, 2000).

Proje yaklasiminin yapisal temel 6zelligi; tartisma, arastirma, alan g¢alismasi ve elde edilen bilgilerin
ortaya konmasidir (Chambers vd. 2016). Bu yaklasim, derinlemesine arastirma ve dogrudan gozlemlere
dayalidir. Birgok kaynaktan bilgiye ulasmaya imkan taniyarak g¢ocuklarin problem ¢ézme, elestirel ve
yaratici disinme becerilerini desteklemektedir (Helle vd. 2006; McDonell, 2007; Railback, 2002). Projeler;
cocuklara problemleri tanimlama, ¢6ziim gelistirme, tasarlama ve sunma, sorgulama, inceleme, iliskileri
kesfetme ve problem ¢dzme, elde ettigi bilgileri analiz etme ve bulgulari akranlariyla paylasmalari igin
firsatlar sunmaktadir (Bell, 2010; Krauss & Boss, 2013; Thomas, 2000). Proje yaklasimi, belli bir konunun
o6gretilmesinden o6te, bilgileri biitlinlestirerek yeni bilimsel konulari ortaya ¢ikarmayi, kavram ve ilkelere
ulasmayi saglamaktadir. Cocuklarin bilimsel stiregleri kesfetmelerine olanak saglayan bu yaklasim; onlarin
organize etme, siniflandirma, problem ¢6zme, muhakeme gibi diislinme becerilerinin yaninda, onlara var
olan becerilerini gelistirme firsati da sunmaktadir (Eggers, 2007; Capraro & Slough, 2009; Doppelt 2003;
New & Cochran, 2008; Newell, 2003; Thode, 1997).

Cocuklarin bilissel gelisiminin desteklenmesinde proje yaklasiminin etkili oldugunu ortaya koyan
calismalar bulunmaktadir: Metin ve Aral (2016), proje yaklasiminin gorsel algiyi; Yildiz Bicakgi (2009) ve
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Dixon (2001) tiim gelisim alanlarini; Rosberg (1995), Giiven vd. (2013) ve Metin (2015) kavram gelisimini;
Krauss ve Boss (2013) matematik becerilerini; Oguz (2012) problem ¢ézme becerilerini; Kefi (2011) ve
Yilmaz vd. (2006) bilissel becerilerini destekledigini ortaya koymustur. Cocuklarin muhakeme becerilerini
desteklemek amaciyla proje yaklasiminin kullanildigi dogrudan bir ¢alisma olmamasina ragmen, proje
yaklasiminda oldugu gibi cocuklarin aktif katildigi ve sorgulamaya dayali uygulamalarin gocuklarin
muhakeme becerisini destekledigini ortaya koyan benzer galismalar yapilmistir (Aiello, 2002; Cohn &
Hazarika, 2001; de Chantal, Gagnon-St-Pierre & Markovits, 2019; Dejonckheere, De Wit, Van de Keere &
Vervaet, 2016; Dresden & Lee 2011; inal, 2011; Kidd, Pasnak, Gadzichowski, Ferral-Like, & Gallington,
2008; Klauer, Willmes & Pyhme, 2002; Koyuncu & Yabas, 2017; Starkey, Klein ve Wakeley, 2004; Papic ve
Mulligan, 2005; Mulligan, Perescott, Papic & Mitchelmore, 2006;. Klauer vd., 2002; Van Schijndel, Singer,
Van der Maas & Raijmakers, 2010).

Bilissel gelisimin temelini olusturan bilissel yetenekler; bilginin kazanilmasi, gelistiriimesi ve organize
edilmesini kapsayan tim psikolojik degisimleri ve etkinlikleri icermektedir (Oakley, 2004). Bu yetenekler;
zeka, algilama, dikkat, hatirlama, muhakeme, karar alma, problem ¢6zme, gorsellestirme ve algisal islevler
gibi yetenekleri icermektedir (Atkinson, Atkinson, Smith, Bem & Nolen-Holeksema, 2008; Fourneret & Des
Portes, 2016; Senemoglu, 2007). En 6nemli bilissel yeteneklerden biri olan akil yiritme/muhakeme;
olaylar, durumlar veya fikirlerle ilgili bilgiyi sentezleme yoluyla yeni kararlar alma, sonuglar gcikarma, fikirler
tretme ve neden sonug iliskisi kurma olarak tanimlanmaktadir (Garder, 1993; Pilten, 2008; Tepeli, 2012).
Muhakeme siireci; sdozel muhakeme, s6zel olmayan muhakeme ve sayisal muhakeme becerilerinden
(Lohman & Hagen, 2003) olusmaktadir: S6zel muhakeme, bir dizi cimlede belirtilen durumlar ya da olaylar
arasindaki iliskileri ortaya cikarmak icin dilin dil bilgisel ve s6z dizimsel yapilarinin kullaniimasidir
(Demetriou, 2004). Sozel olmayan muhakeme, gérsel olarak verilen semboller/figlrler arasindaki iliskilere
bagli olarak sonug ¢ikarabilme yetenegidir (Aiello, 2002; Lohman & Hagen, 2003). Sayisal muhakeme ise
matematiksel olarak tahminler olusturma, tartismalar gelistirme ve degerlendirme ve matematiksel
bilgileri gesitli sekilde sunma becerilerini icermektedir. Muhakemenin sézel, sayisal ve s6zel olmayan
boyutlari birbirini desteklemektedir (Demetriou, 2004; Pilten, 2008).

Bireylerin bilgiyi edinmesi, gelistirmesi, organize etmesi, karmasik ve daha yliksek yapida orgiitlemesi
gibi surecleri iceren bilissel yetenekleri (Oakley 2004; Cohen 2013) destekleyen becerilerden birisi de
bilimsel siire¢ becerileridir. Bilimsel slire¢ becerileri iki asamada gergeklesmektedir: Birinci asama; veri
toplama, kayit tutma, gézlem yapma, 6lgme, siniflandirma, sayilarla zaman ve uzay iliskisi kurma gibi temel
bilimsel siire¢ becerilerini icermektedir. ikinci asama ise; denenceler kurma, degiskenleri kontrol etme,
deneme, modellerin gelistiriimesi ve sonuglara ulasmayi iceren deneysel siireg becerileridir (Charlesworth
& Lind, 2012; Padilla, 1990; Tan & Temiz, 2003). Okul 6ncesi yillar, ¢ocuklarin hem bilissel hem de bu
becerileri kapsayan bilimsel siire¢ becerilerine yonelik temel becerileri kazanmaya basladiklari yillardir.
Proje yaklasimi; sorusturma, arastirma, bilgiyi yapilandirma ve ¢éziimlemeyi iceren, hedefe yonelik bir
siregtir. Bu silrecte gocuklar arastirma, karar verme, problemi tanimlama ve ¢ézme, kesif, tasarim ve
model olusturma siregleri ile mesgul olmaktadir (Bereiter & Scardamalia, 1999). Proje yaklasimi,
cocuklara bilgi ve beceri kazandirmanin yaninda bilgiyi yorumlama ve hayat boyu 6grenen olmalarina
yardimci olabilecek zihin aliskanliklari kazandirmaktadir (Flemming, 2000; Gordon, 1998; Katz & Chard,
2016). Bilissel yetenek olan muhakeme ve bilimsel siire¢ becerileri 6nemli zihin aliskanhklari olarak
goriilmektedir.

Okul oncesi donemde sadece bilimsel gerceklerin aktarilmasini iceren dogrudan 6gretim yerine,
cocuklarin bilimsel sirecgleri kesfetmelerine imkan taniyan, organize etme ve siniflandirma, problem
¢6zme, muhakeme gibi diisinme becerilerini iceren yasantilarin sunulmasi gerekmektedir (Eggers, 2007).
Katz (1994), proje calismalarina katilan ¢ocuklarin gizim, yazma, okuma, gézlem, kayit tutma, uzmanlarla
gorisme ve alan gezileri gibi slireclerde aktif olduklarini ve bu slirecte topladiklari bilgiyi grafikler, semalar,
tablolar, cizimler, tasarimlar gibi etkinlikler yoluyla ortaya koyduklarini ifade etmektedir. Problem
cozmeyi, Uist diizey dislinmeyi ve kavram ve ilkeleri derinlemesine anlamayi vurgulayan proje yaklasimi
(Brown & Campione, 1996; Fleming, 2000; Katz & Chard, 2000; Scardamalia & Bereiter, 1991), cocuklarin
muhakeme, bilissel yetenek ve bilimsel siire¢ becerilerini destekleyebilecek egitim yaklasimlarindan
biridir. Yapilan ¢alismalar ¢ocuklarin bilimsel siire¢ becerilerini desteklemede proje yaklasiminin etkili
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oldugunu (Helm & Gronloud 2000; Nelson 2017, Elizondo & Valencia, 2006; Helm & Katz, 2016; Sahin,
Gliven & Yurdatapan, 2011; Turpin, 2000) ortaya koymustur. Alanyazininda proje yaklasiminin ¢ocuklarin
muhakeme becerilerini desteklemeye yonelik ¢caligmalarin yetersiz oldugu tespit edilmis ve bu ¢alisma ile
alana katki saglanmasi distiniilmastir. Ayrica bilimsel siireg becerilerine proje yaklasiminin etkisinin farkli
bir grupta ortaya konmasi planlanmistir. Bu dogrultuda bu ¢alismanin amaci, proje yaklasiminin alti
yasindaki ¢ocuklarin bilissel yeteneklerinden biri olan muhakeme ve bilimsel siire¢ becerileri izerinde
herhangi bir etkisinin olup olmadigini belirlemektir. Bu c¢alismanin temel iki arastirma sorusu
bulunmaktadir:

1- 6yas(60-72 ay) ¢ocuklar igin hazirlanan proje yaklasimina dayal egitim programi, cocuklarin
bilissel yeteneklerini desteklemekte etkili midir?

2- 6yas (60-72 ay) ¢ocuklar icin hazirlanan proje yaklasimina dayal egitim programi, cocuklarin
bilimsel siire¢ becerilerini desteklemekte etkili midir?

Yontem
Arastirmanin Deseni

Bu arastirmada, proje yaklasiminin alti yas ¢ocuklarinin biligsel becerilerine ve bilimsel slreg
becerilerine etkisini belirlemek icin 6n test-son test-kalicilik testi kontrol gruplu yari deneysel desen
kullaniimistir. Yari deneysel desenlerde, temel oOzellikleri agisindan (midahale 6ncesi) deney grubuna
mumkin oldugunca benzeyen bir kontrol grubu belirlenmektedir. Kontrol grubu, program/politika
uygulanmasaydi sonuglarin ne olacagini belirlemeyi test etmeye yarayan gruptur. Bu tasarimla programin
veya politikanin deney ve kontrol gruplari arasinda herhangi bir ¢ikti farkhligina neden olup olmadigl
soylenebilir (White & Sabarwal, 2014).

Calisma Grubu

Arastirma, Gaziantep il merkezinde Milli Egitim Bakanhgina bagh 11 anaokulu arasindan tesadufi
orneklem yoéntemi ile iki bagimsiz anaokulu belirlenmistir. Ogretmen ve vyéneticilerin goérisleri
dogrultusunda sosyo-ekonomik o6zellikler agisindan benzer ozelliklere sahip olan bu iki bagimsiz
anaokulunda, normal gelisim gosteren ve daha dnce proje yaklasimina dayali egitim uygulanmamis birer
sinif secilmistir. Cocuklarin dolayli da olsa proje yaklasimina dayali egitimden etkilenebilecekleri
distintlerek deney ve kontrol grubu farkh okullardan segilmistir. Bu okullardaki siniflardan ise kura ile
birer sinif belirlenmis; 8 kiz, 12 erkek cocuk deney grubunu, 11 kiz, 9 erkek g¢ocuk ise kontrol grubunu
olusturmustur. Calismaya toplam 40 cocuk katilmistir. Deney grubundaki iki ¢ocuk, 7 glin proje
etkinliklerine katilmadigi i¢in degerlendirme siirecine dahil edilmemis, degerlendirme 38 cocuk lizerinden
yapilmistir.

Arastirmanin planlama, veri toplama, analiz ve raporlama sireclerinde etik ilke ve kurallara
uyulmustur. Bu arastirma, Hasan Kalyoncu Universitesi Bilimsel Arastirma ve Yayin Etigi Kurulu'nun 28-10
2021 tarihli, E-97105791-050.01.01-4516 sayil toplantisinda etik olarak onaylanmistir.

Veri Toplama Araglari

Arastirmada, ¢ocuklar ve aileleri hakkinda bazi bilgileri elde etmek amaciyla arastirmacilar tarafindan
olusturulan “Genel Bilgi Formu” kullanilmistir. Cocuklarin bilissel yeteneklerini belirlemek amaciyla
Lohman ve Hegan (2001) tarafindan gelistirilen, inal (2010) tarafindan alti yas Tiirk cocuklari icin gegerlik
ve glvenirlik calismasi yapilan Bilissel Yetenek Testi Form-6 (BYTF-6) ile Sahin, Yildirim, Stirmeli ve Gliven
(2018) tarafindan gelistirilen Bilimsel Stire¢ Becerileri Testi (BSBT) kullanilmistir. Proje yaklasimina dayali
egitim programi ¢alisma kapsaminda hazirlanarak uygulanmistir.

Genel Bilgi Formun’da arastirmaya dahil edilen gocuklarin yasi, cinsiyeti, anne baba yasi, anne baba
o6grenim dizeyi, anne baba calisma durumu ve ¢ocugun daha 6nce okul dncesi egitim alma durumuna
iliskin toplam bes soru yer almaktadir.
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Bilissel Yetenekler Testi Form-6 (BYTF-6), Lohman ve Hagen (2000) tarafindan gelistirilmis, inal (2010)
tarafindan alti yas (61-72 ay) ¢ocuklar igin Tirkgeye uyarlanmistir. Bu test, farkh yas gruplari igin
hazirlanmis Birincil ve Coklu Diizey Bataryasi olmak Uzere iki bataryadan olugsmaktadir. Birincil Batarya,
ana sinifindan ilkégretim 2. sinifin sonuna kadar olan ¢ocuklar, Coklu Diizey Bataryasi ise ilkégretim 3.
siniftan ortadgretim son sinifin sonuna kadar olan gocuklar igin tasarlanmistir. Bilgileri hatirlama, organize
etme, benzerlik ve farkliliklari ayirt etme, iliski kurma, sonug ¢ikarma, problem durumlarini kavrama,
modelleri tanimlama, nesneleri ve olaylari kategorize etme, kural ve ilkelerden anlam g¢ikarma gibi
becerileri degerlendiren test (Lohman & Hagen, 2002), ayni zamanda g¢ocuklarin sézel, sayisal ve sozel
olmayan (uzamsal) muhakeme yeteneklerini de degerlendirmektedir (Lohman, 2005; Lohman & Hagen,
2003: Lohman & Hagen, 2001; Lohman & Lakin, 2007). Test; so6zel boyut (s6zciik dagarcigi, sozel
muhakeme), sayisal boyut (iliskisel kavramlar, nicel kavramlar) ve s6zel olmayan boyut (sekil siniflandirma,
matrisler) olmak Ulzere Ug alt boyuta sahiptir.Testin her alt boyutu 40 adet ¢oktan se¢meli olmak lizere
toplam 120 sorudan olusmaktadir. Alt boyuttaki her bir maddenin ¢oktan se¢meli resimli cevaplari
bulunmaktadir. Olgiit olarak her dogru cevaba 1 puan verilen testten 0 ile 120 arasinda toplam puan elde
edilmektedir. Test yaklasik olarak 30-40 dakika stirmektedir (Lohman & Hagen, 2002; Lohman & Lakin,
2007).

Orijinal testin gegerlik glivenirlik calismasi Amerika’da 61-72 aylk 45.265 cocuk lizerinde yapilmistir.
Testin tamami igin glivenirlik katsayisi ortalama .94 olarak hesaplanmistir. Alt boyutlara iliskin glivenirlik
katsayisi; sozel boyut icin ortalama .87, sayisal boyut icin ortalama.90.5 ve s6zel olmayan boyut icin
ortalama 91,5 olarak bulunmustur (Lohman ve Hagen, 2003). Testin gecerlik giivenirlik calismasi inal
(2010) tarafindan ana sinifina devam eden 61-72 aylik 380 cocukla gerceklestirilmistir. Calisma sonucunda
testin i¢ tutarhlik katsayisi hesaplanmis ve KR—20 degeri s6zel boyut igin .76, sayisal boyut igin .82, sozel
olmayan boyut igin .70 ve testin tamami icin KR-20 degeri .91 olarak bulunmustur. Arastirma sonucunda
test tekrar test korelasyon sdzel boyut igin r= 89.5, sayisal boyut i¢in r=98.9, sdzel olmayan boyut i¢in r=
96.8 ve Bilissel Yetenekler Testi Form—6 toplam igin r= 98.4 olarak hesaplanmistir (inal, 2010; inal ve
Omeroglu, 2011).

Bilimsel Sire¢ Becerileri Testi (BSBT), Sahin, Yildirim, Sirmeli ve Glven (2018) tarafindan
gelistirilmistir. Test toplam 16 maddeden olusmaktadir. Bu maddelerin 12’si coktan segmeli, 3’ agik uglu
ve 1’'i performansa dayali sorudan olusmaktadir. Test, 2015-2016 egitim-6gretim yilinda istanbul’da
bulunan dort farkli anaokuluna devam eden 180 ¢ocuktan elde edilen verilere dayali olarak gelistirilmistir.
BSBT'nin KR—20 ve alfa degeri her ikisi icin de 0.683 olarak bulunmustur. 16 maddenin ortalama
guglugunin yaklasik 0,70; ortalama ayirt ediciliginin ise 0,44 civarinda oldugu bulunmustur. Test bireysel
olarak uygulanmakta ve yaklasik olarak 8-10 dakika stirmektedir. Coktan se¢meli test maddelerinin
puanlanmasinda dogru cevaplar 1, yanls ve bos birakilan cevaplar 0 puan seklinde belirlenirken acik uclu
maddelerin ve performans sorusunun puanlanmasinda yine ayni 6l¢itler kullanilmistir (Sahin vd.2018).

Proje Yaklagimina Dayali Egitim Programinin Uygulanmasi Siireci: Bu program, okul dncesi egitime
devam eden 6 yas (60-72 ay) ¢ocuklarin bilissel yetenekleri ve bilimsel siire¢ becerilerinin yani sira tim
gelisimlerini desteklemek Uzere hazirlanmistir. Proje yaklasimina dayali egitim programi, Milli Egitim
Bakanlhig 36-72 Aylik Cocuklara Yonelik Okul Oncesi Egitim Programi ile entegre bir program olarak
hazirlanmistir. Egitim slrecleri olusturulurken okul oncesi egitim programinda yer alan kazanim ve
gostergeleri ile proje yaklasiminin asamalari dikkate alinmistir. Ogrenme merkezleri icin egitim siirecini
destekleyecek materyaller hazirlanmis, diizeltmeler ve eklemeler yapilmistir. Programda, proje
yaklasimina dayali egitimin planlama-baslama, uygulama ve sonuglandirma-degerlendirme asamalarina
yer verilmistir. Konu belirlendikten sonra arastirmacilar tarafindan kavram haritasi olusturulmustur.
Kavram haritasindaki konu basliklari ve projenin asamalari dikkate alinarak projenin 10 hafta ve haftada
bes giin olmak lizere 50 giinlik bir egitim sireci planlanmistir. Glinlik etkinlik streleri, aktivitenin tiriine
gore her glin 60-90 dakika arasinda degismistir.

1. Asama (Planlama ve Baslama): Projenin ilk asamasinda, arastirmacilar tarafindan konu
belirlenmistir. Katz ve Chard (2000) proje konusunun ¢ocuklarin deneyimledikleri, bildikleri ve onlar icin
anlaml olan bir konu olmasi gerektigini belirtmektedir. Ayrica segilecek konunun ¢ocugun dogrudan
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gozlem yapmasina, deneyimlemesine, ilgiyle katilabilmesine, gézlem ve arastirma yapmasina imkan
verecek ve farkl ydntem ve teknik kullanilmasina olanak saglayacak 6zelliklere sahip olmasi gerekmektedir
(Bullard ve Bullock 2002; Katz ve Chard 1992, 1998, 2000, 2005; Souto ve Lee 2009). Gaziantep ilinde el
yapimi ve fabrikasyon ayakkabi endistrisinin gelismis olmasi nedeniyle kapsaml arastirma, gozlem ve
incelemeye olanak saglayacagi dusiinilerek “Ayakkabi Projesi”ne karar verilmistir.

Konu belirlendikten sonra proje yaklasimina dayali egitimin planlama ve baslama asamasina
gecilmistir. Bu asamada, cocuklarin sahip oldugu 6n bilgileri ortaya koymak amaciyla hafta sonu aileleri ile
bir ayakkabi magazasini incelemeleri ve gézlemlerini gizmeleri istenerek baglanmistir. Bir hafta siiren bu
asamada, cocuklarin 6n bilgileri ve merak ettikleri ortaya gikarilarak gocuklarla birlikte kavram haritasi
olusturulmus, arastirma sorulari belirlenmis ve bu sorulara yanit bulmak igin yapilacak arastirma siireci
planlanmistir.

2. Asama (Uygulama): Projenin ikinci asamasi olan uygulama asamasi 8 hafta stirmistlr. Bu asamada
planlama asamasinda belirlenen alan gezileri (ayakkabi diikkani, ayakkabi fabrikasi, geleneksel ayakkabi
imalati yapan ayakkabici, ayakkabi tamircisi) yapilmis ve ayak saghgl konusunda bilgi almak icin bir
fizyoterapist davet edilmistir. Cocuklar; diger arastirma kaynaklari olarak evlerinde veya gevrelerinde
giyilen ayakkabilari incelemis, internet ve ayakkabi kataloglarindan yararlanmistir. Bu asamada cocuklar
arastirma, inceleme ve goézlem yapmiglar ve elde ettikleri bilgileri oyun, sanat, miizik, dyku gibi etkinlikler
aracihgi ile yansitmislardir.

Etkinlik 9 Farkli Hikdyeler: Arastrimaci “ilk Ayakkabi Nasil Yapildi?” adli hikayeyi power point aracilig ile
anlatmustir. Sunuya iliskin gorseller Resim 1’de verilmistir.

1. insanlarin neden farkl ayakkabu iirettikleri hakkinda cocuklarla sohbet edilmis ve farkli ayakkabilar
incelenerek bu ayakkabilarin insanlar tarafindan nerede ve nigin giyildigi sorusu tartisiimistir.

heir feet would
nking about

How were the first shoes made?

Resim 1. ilk Ayakkabi Nasil Yapildi Oykiisii

Arastirmaci farkli ayakkabi resimlerini masaya koymus, her cocuk istedigi bir ayakkabi resmini segtikten
sonra ¢ocuklar gruplara ayrilmistir. Arastirmaci gruplara farkl ayakkabi giyen insanlarin bir araya geldigini
sdylemis ve “Bu insanlar kim, neden bir araya gelmisler, sizce bu insanlar ne yapiyor? Bu insanlar ¢cok
onemli bir olay igin bir araya gelmisler. Sizce bu 6nemli olay nedir?” sorular sorularak aralarinda
tartismalarini istemistir. Gruplara hikayelerini olusturduktan sonra ¢izmeleri sdylenmis ve gruplar
hikayelerini duvara asarak arkadaslarina anlatmislardir. Cocuklarin hikdye olusturma siirecine iliskin
gorseller Resim 2’de verilmistir.
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Resim 2. Etkinlik 9’un Uygulama Siirecine iliskin Gérseller

Etkinlik 14. Senin ayakkabin nasil olacak? Alan gezisi amaciyla bir ayakkabi fabrikasina gidilmis ve
orada ayakkabinin nasil imal edildigi hakkinda bilgi alinmistir. Cocuklar ayakkabinin bilgisayarda nasil
tasarlandigi, nasil cizildigi ve bu cizilen tasarimin kaliplara nasil dontstiraldigini gozlemleyip
gorevlilerden bilgi almislardir. Okula geldikten sonra, g¢ocuklarla sohbet edilmis ve cocuklara kendi
ayakkabilarinin nasil olmasini istedikleri, kendileri farkli ve degisik bir ayakkabi yapsalar nasil yapacaklari
konusunda sorular yoneltilmistir. Cocuklardan once istedikleri ayakkabinin tasarimini gizmeleri istenmistir
(Resim 3). Daha sonra ¢ocuklar istedikleri artik materyalleri kullanarak tasarladiklari ayakkabilari
yapmislardir. Cocuklarin ayakkabi tasarimlari ve tasarladiklari ayakkabilara iliskin gorseller Resim 3 ve
Resim 4’te verilmistir.

Resim 3. Ayakkabi Tasariminin Cizimi Resim 4. Cizilen Ayakkabinin Yapimi

3. Asama (Sonuglandirma ve Degerlendirme): Projenin sonlandirma asamasinda ise g¢ocuklar elde
ettikleri bilgileri aktarmak icin dort gtin hazirlik yapmislardir. Bu hazirlik siirecinde proje boyunca yaptiklari
calismalari (gizim, sanat galismalar, fotograflar gibi) siniflamis, kendi tasarladiklari ayakkabilari kullanarak
bir defile hazirlamis ve proje boyunca cekilen fotograflarla anne babalari ve okuldaki diger arkadaslarina
yonelik bir sergi ve sunum hazirlamislardir.

Veri Toplama Yontemi

Calisma grubu belirlendikten sonra deney ve kontrol grubundaki ¢cocuklarin ailelerinden gerekli izinler
alinmis ve kisisel bilgi formlari aileler tarafindan doldurulmustur. Deney grubundaki cocuklarin aileleri ile
tanisilmis, proje yaklasimina dayali egitim hakkinda bir seminer diizenlenmis ve proje siirecinde aile
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katilimina iliskin bilgi verilmistir. Arastirmacilar tarafindan 5-8 Subat 2018 tarihleri arasinda BYTF-6 ve
BSBT, deney ve kontrol grubundaki ¢gocuklara 6n test olarak uygulanmistir. Sinif 6gretmeni ve uygulamayi
gerceklestirecek olan ilk arastirmaci 6n test uygulama oncesi sinif etkinliklerine birlikte katilmislar,
o6grenme merkezlerinde diizenlemeler yapmislardir. Deney grubuna arastirmaci tarafindan 12 Subat- 20
Nisan 2018 tarihleri arasinda Proje Yaklasimina Dayal Egitim Programi, on hafta ve haftada bes giin (50
gin), ginde 60-90 dakika arasinda degisen sirelerde uygulanmis, kontrol grubu ise normal egitim
programina devam etmistir. Uygulama sonrasi (25-30 Nisan) son testler, Proje Yaklasimina Dayali Egitimin
kalici olup olmadiginin belirlenmesi igin ise son testlerin uygulanmasindan bes hafta sonra (4-8 Haziran)
deney grubundaki cocuklara tekrarlanmistir.

Verilerin Analizi

Arastirmadan elde edilen verilerin normal dagilim gosterip gostermedigi, Shapiro-Wilk testi ile analiz
edilmistir. Normallik varsayimini 6lgen birgok test vardir. Shapiro-Wilk testi normal dagilimi 6lgen en giglu
testlerden biridir (Razali & Wah, 2013). Bununla birlikte Shapiro-Wilk testi rneklem biyklGgliniin 50’den
kiicik olmasi durumunda yaygin olarak tercih edilen normallik testlerinden bir tanesidir (Blytkoéztirk,
2008). Verilerin analizinde SPSS 21 (Statistical Package For Social Sciences) programindan yararlaniimistir.
Bu dogrultuda gruplarin BYTF-6 ve alt boyutlari ile BSBT'den aldiklari 6n test, son test ve kalicilik testi
puanlarinin normalik testi sonuglari Tablo 1’de sunulmustur.

Tablo 1.

Deney ve Kontrol Grubundaki Cocuklarin BYTF-6 ve Alt Boyutlari ile BSBT ye iliskin Shapiro Wilk Testi
Sonuclari

Normallik Testi

Alt On test Son test Kalicilik testi
Boyutlar ve Grup - . -

Olgekler S-Wilk sd P S-Wilk sd p S-Wilk sd P
S6zcuk Deney ,960 18 ,605 ,845 18 ,117 ,928 18 ,179
Dagarcig

Kontrol ,898 18 ,154 ,850 18 ,118 - - -
Sozel Deney ,911 18 ,191 ,928 18 ,180 ,913 18 ,099
Muhakeme

Kontrol ,904 18 ,168 ,969 18 ,788 - - -
i|i§kise| Deney ,895 18 ,147 ,968 18 ,759 ,950 18 ,422
Kavramlar

Kontrol ,855 18 ,110 ,897 18 ,150 - - -
Nicel Deney ,894 18 ,145 ,962 18 ,646 ,934 18 ,224
Kavramlar

Kontrol ,948 18 ,399 ,917 18 ,113 - - -
Sekil Deney ,949 18 ,404 ,920 18 ,132 ,961 18 ,621
Siniflandir ~ Kontrol ,919 18 ,122 ,768 18 ,111 - - -
ma
Matrisler Deney ,945 18 ,353 ,938 18 ,263 ,922 18 ,141

Kontrol ,904 18 ,167 ,732 18 ,100 - - -
Toplam Deney ,960 18 ,605 ,954 18 ,488 ,987 18 151
BYTF-6 Kontrol ,898 18 ,154 ,963 18 ,657 - - -
BSBT Deney ,943 18 ,332 ,963 18 ,657 ,897 18 ,057

Kontrol ,979 18 ,937 ,954 18 ,488 - - -

Arastirmaya dahil edilen deney ve kontrol grubundaki cocuklarin BYTF-6 ve alt boyutlari ile BSBT ye ait
on test, son test ve deney grubunun kalicilik testi puanlarina iliskin Shapiro Wilk testi sonuglari Tablo 1’de
incelendiginde, 6n test, son test ve kalicilik testi puanlarinin normal bir dagilima sahip oldugu tespit
edilmistir (p>0,05). Bu dogrultuda arastirmadan elde edilen verilerin analizinde t-testi kullaniimistir.
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Bulgular

Alt1 yas (60-72 ay) ¢ocuklarinin bilissel yetenek ve bilimsel siire¢ becerilerine proje yaklasimina dayali
egitimin etkisinin incelenmesi amaci ile yapilan ¢alismada iki arastirma sorusuna cevap aranmstir. ilk
arastirma sorusu olan “3-6 yas (60-72 ay) ¢ocuklar i¢in hazirlanan proje yaklasimina dayali egitim programi,
cocuklarin bilissel yeteneklerini desteklemekte etkili midir” sorusuna iliskin bulgular Tablo 2’'de
sunulmustur. BYTF-6 ve BSBT'den elde edilen 6n test, son test ve kalicilik testi puanlarina iliskin analiz
sonuglari asagida tablolar halinde sunulmustur.

Tablo 2.

Deney ve Kontrol Grubundaki Cocuklarin BYTF-6 ve Alt Boyutlari ile BSBT ye iliskin On Test ve Son Test
Puanlarina Ait Bagimli Gruplar icin t-testi Sonuclari

Gruplar Grup/ n X SS sd t P
Olgiim
BYTF-6 Sozcuk Deney Ontest 18 ,6528 ,06057
Dagarcig Sontest ,8833 ,04851 37 -18,867 /000
Kontrol Ontest 20 ,5050 ,07592 19 -1657 ,114
Sontest ,4625 ,08717
Sozel Deney Ontest- 18 ,4583 ,06697 37 -17,631 ,000
Muhakeme Sontest ,7250 ,10037
Kontrol Ontest 20 ,4525 ,07860 19 1,636 ,118
Sontest ,4275 ,08188
iliskisel Deney Ontest 18 ,4389 ,07584 37 -17,142 ,000
Kavramlar Sontest ,8056 ,08205
Kontrol Ontest 20 ,6200 ,11050 19 1,291 ,212
Sontest ,6215 ,10859
Nicel Deney Ontest 18 ,4222 ,08613 37 -16,135 ,000
Kavramlar Sontest ,7667 ,10981
Kontrol Ontest 20 ,6400 ,12937 19 -1,831 ,083
Sontest ,6325 ,09216
Sekil Deney Ontest 18 ,4333 ,10146 37 -19,864 ,000
Siniflandirma Sontest ,7833 ,10981
Kontrol Ontest 20 ,4680 ,08043 19 ,243 ,810
Sontest ,4753 ,74515
Matrisler Deney Ontest 18 ,4139 ,07237 37 -20,477 ,000
Sontest ,7861 ,07823
Kontrol Ontest 20 ,6350 ,07844 19 -1,004 ,328
Sontest ,6325 ,07779
Toplam Deney Ontest 18 ,4699 ,04715 37 -47,027 ,000
Sontest ,7917 ,04344
Kontrol Ontest 20 ,14896 ,05460 19 -1657 ,114
Sontest ,15051 ,06872
BSBT Deney Ontest 18 ,4236 ,14309 17 -6,552 ,000
Sontest ,7257 ,10532
Kontrol Ontest 20 ,3813 ,08579 19 -9,790 ,159
Sontest ,5313 ,08376

Tablo 2 incelendiginde, bagimh gruplar igin t testi analizi sonucunda, hesaplanan t degerine gére deney
grubunun 6n test ve son test puanlari arasinda BYTF-6 toplami ve alt boyutlari olan s6zciik dagarcigi, sozel
muhakeme, iliskisel kavramlar, nicel kavramlar, sekil siniflandirma ve matrislerde anlamli bir farklihk
oldugu (p<0.05) belirlenmistir. Ortalama ve standart sapma degerleri dikkate alindiginda bu farkin deney
grubunun son test puanlari lehine oldugu belirlenmistir. Proje yaklasimina dayal egitim programi alan
deney grubundaki cocuklarin BYTF-6’ya gore belirlenen bilissel becerilerinin aldiklari egitimle iliskili oldugu
ve egitim almayan kontrol grubundaki cocuklardan daha yiksek oldugu gorilmektedir. Bunlarla birlikte
deney grubunda yer alan gocuklarin bilissel stre¢ becerileri testinden aldiklari puanlar incelendiginde
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bagimli gruplar igin t testi analizi sonucunda, hesaplanan t degerine gére deney grubunun 6n test puanlari
ve son test puanlari arasinda anlamli bir farkhihk oldugu (p<0.05) tespit edilmistir. Kontrol grubunda yer
alan gocuklarin BSBT’ye yonelik bagimli gruplar igin t testi analizi sonucunda hesaplanan t degerine gore
kontrol grubunun 6n test ve son test puanlari arasinda bilissel slre¢ becerilerinde anlamh bir farkliligin
olmadigi (p>0.05) tespit edilmistir. Ortalama ve standart sapma degerleri dikkate alindiginda bu farkin
deney grubunun son test puanlari lehine oldugu belirlenmistir.

Galismanin ikinci arastirma sorusu olan “6 yas (60-72 ay) ¢ocuklar igin hazirlanan proje yaklasimina
dayal egitim programi, cocuklarin bilimsel siire¢ becerilerini desteklemekte etkili midir?” sorusuna iliskin
bulgular Tablo 3’te sunulmustur.

Tablo 3.
Deney Grubundaki Cocuklarin BYTF-6 ve Alt Boyutlari Son Test ve Kalicilik Testi Puanlarina fliskin
Bagiml Gruplar igin t-testi Sonuglari

Grup/Olcim n % SS sd t P
BYTF-6 Sozcik Dagarcig Son test 18 ,8833 ,04851 17 2,051 ,056
Kalicilik testi ,8417 ,08445
S6zcik Muhakeme Son test 18 ,7250 ,10037 17 -1,826 ,085
Kalicilik testi ,7556 ,07048
iliskisel Kavramlar Son test 18 ,8056 ,08205 17 -,399 ,695
Kalicilik testi ,8111 ,06764
Nicel Kavramlar Son test 18 ,7667 ,10981 17 ,893 ,384
Kalicilik testi ,7528 ,09310
Sekil Siniflandirma Son test 18 ,7833 ,10981 17 ,972 ,345
Kalicilik testi ,7667 ,08044
Matrisler Son test 18 ,7861 ,07823 17 ,922 ,369
Kalicilik testi ,7694 ,07696
Toplam Son test 18 ,7917 ,04344 17 1,303 ,210
Kalicilik testi ,7829 ,04196
BSBT Son test 18 ,7257 ,10532 17 -,960 ,350
Kalicilik testi ,7431 ,09067

Deney grubunda yer alan cocuklarin BYTF-6 alt boyutlari ve toplami ve BSBT’ye iliskin aldigi puanlar
incelendiginde, yapilan t testi sonucunda son test ve kalicilik puanlari arasinda BYTF-6"nin toplami, sdzclk
dagarcigl, sézel muhakeme, iliskisel kavramlar, nicel kavramlar, sekil siniflandirma ve matrisler alt
boyutlari ile BSBT'de anlamh bir farkliik olmadigi (p<0.05) gorulmistir. Bu bulgulara gore proje
yaklasimina dayali egitimin etkisinin devam ettigi séylenebilir.

Tartigma ve Sonug

Bilissel yetenekler, cocuklarin normal glinliik aktiviteleri ile sinif ici ve disindaki diinyayi arastirirken
dogal olarak gelistirdikleri yeteneklerdir. Bu yetenekler, yetiskinler tarafindan sunulan ve dogrudan
6gretimi iceren yapay problem ¢6zme durumlari veya yapilandirilmis etkinliklerden daha ¢ok, ¢ocuklari
cevrelerindeki diinyay kesfetmeye tesvik eden ve otantik bir ortamda problem ¢6zmeyi gelistiren zengin
bir 6grenme ortami ile etkili hale gelebilir. (Kidd vd., 2008). Proje yaklasimina dayali egitim, gercek yasam
konularina yer veren ve gercek yasam veya ona yakin kosullarda arastirma ve sorgulamaya dayali
uygulamalari iceren zihinsel ve fiziksel bir 6grenme yaklasimidir. Proje yaklasimina dayali egitimin genel
amaci, ¢ocuklarin dislince diinyasini gelistirmek, gergeklerin 6grenilmesinden ¢ok, kavram ve ilkelerin
kavranmasi ve var olan becerilerin gelistirilmesini saglamaktir (Capraro & Slough, 2009; Demirel, 2003;
Katz & Chard, 2000; Thode, 1997; Newell, 2003). Bu yaklasimin 6grenme amaclari, Katz ve Chard (1998)
tarafindan bilgi (Knowladge), beceri (skills), egilim (Disposition) ve duygular olarak ortaya konmustur.
Bilissel yeteneklerin bir alt boyutu olan, olaylar arasinda iliski kurma, karsilasilan problemleri ¢dzebilme,
elde edilen bilgi ve deneyimleri yeni durumlarda kullanabilme gibi bircok beceriyi iceren muhakeme
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becerisidir (Solso, Maclin & Maclin, 2009). Muhakeme becerisinin sozel, s6zel olmayan ve sayisal
boyutlarinin bu ¢alismada uygulanan proje yaklagimina dayali egitim programi ile desteklendigi
belirlenmistir. Proje yaklasimina dayal egitimin cocuklarin gelisimine katkilarina iliskin literatiirde
belirtilen durumlar bu calisma ile test edilmis ve proje yaklasimina dayali egitimin ¢ocuklarin bilimsel
diisinme ve muhakeme becerileri Gzerinde anlamli bir fark yarattigi gérilmustir.

Proje yaklasimina dayal egitimin ¢ocuklarin bilissel becerilerine olumlu katkilar sagladigi, cok sayida
arastirma sonuglari ile ortaya konmustur (Alacapinar, 2008; Aral, Kandir, Ayhan & Yasir, 2010; Bicacki &
Gursoy, 2010; Boaler, 1997; Brown & Campione, 1996; Chard, 1999; Habok, 2015; Katz & Chard, 2016;
Ljung-Djarf, Magnusson & Peterson, 2014; Panasan & Nuangchalerm, 2010; Thomas, 2000). Muhakeme
becerilerine yonelik yapilan g¢alismalarda, problem dayali 6grenmenin etkisini inceleyen calismalar
bulunmaktadir (Baker, 2007; Dunlap, 2005; Kolodner, Camp, Crismond, Fasse, Gray, Holbrook.... & Ryan,
2003; VanLeit, 1995). Proje yaklasimina dayal egitimin ¢ocuklarin genel bilissel yeteneklerine etkisinin
incelenmesine ragmen, muhakeme becerilerine proje yaklasiminin etkisini ortaya koyan calismalarin
yapilmadigi saptanmistir. Ancak proje yaklasiminda oldugu gibi cocuk merkezli ve sorgulamaya dayali
uygulanan programlarin ¢ocuklarin muhakeme becerilerini destekledigi goriilmektedir (Aiello, 2002; de
Chantal vd., 2019; Cohn ve Hazarika, 2001; De Dejonckheere, De Wit, Van de Keere & Vervaet, 2016; inal,
2011; Kidd, Pasnak, Gadzichowski, Ferral-Like, & Gallington, 2008; Klauer, Willmes ve Pyhme, 2002;
Koyuncu & Yabas, 2017; Starkey, Klein ve Wakeley, 2004; Papic ve Mulligan, 2005 Mulligan, Perescott,
Papic ve Mitchelmore, 2006; Klauer vd (2002) Van Schijndel, Singer, Van der Maas ve Raijmakers, 2010).
Proje yaklasimina dayali egitim programi da hem ¢ocuk merkezli hem de sorgulamaya dayali bir 6grenme
yaklasimidir. Bu nedenle bu galisma ile ortaya konuldugu gibi proje yaklasimina dayal egitim programinin
¢ocuklarin muhakeme becerilerini destekledigi séylenebilir.

Calismadan elde edilen diger énemli bulgu, proje yaklasimina dayah egitim programinin gocuklarin
bilimsel siire¢ becerilerine katki sagladigidir. Bilim insaninin temel 6zellikleri, gbzlem yapmak, varsayimda
bulunmak, farkli durumlarda neler olabilecegini diisinmek, hipotezleri test etmek, kanitlari sinamak ve
sonug cikarmaktir. Proje yaklasimina dayali 6grenme, ¢ocuklara bilim insanlarinin yaptiklari isleri yapma
firsati sunmaktir (Krauss & Boss, 2013). Cocuklar ve bilim insanlari; gozlemleyerek, yaparak, bilgiyi
arayarak, kendilerini ve topluluklarini zenginlestiren sorunlari ¢ézmeye calisarak bilimi 6grenmektedir
(Laffey, Tupper, Musser & Wedman, 1998). Projeler, g¢ocuklarin soru sormalarina, bilinmeyeni
¢6zmelerine, gevrelerindeki dnemli nesne ve olaylar hakkinda farkindalik yaratarak bilimsel diigiinme
becerilerine katki saglamaktadir (Katz ve Chard 2000; Lickey ve Powers 2011). Proje yaklasimina dayal
uygulamalara 6zgl dinamik stregler, arastirilan konu hakkinda kendi sorularini gelistirme, olasi cevaplar
hakkinda tahminlerde bulunma, hipotezleri test etme, bulgulari tartisma ve deneme-yanilma yoluyla
kendi sorunlarini ¢ozmek icin zaman ayirmayi icermektedir (Clark, 2006). Uygulanan ayakkabi projesi ile
cocuklar arastirma sorularini belirlemis, arastirma kaynaklarina ulasmak icin arastirma, sorgulama ve
gbzlem yapma firsati bulmuglardir. Elde ettikleri bilgileri, oyun, sanat, gizim, 6yk{, grafik olusturma gibi
yollari kullanarak aktarmislardir. Proje slireci sonunda ¢ocuklarin bilimsel siire¢ becerilerinde gelisimin
meydana geldigi ortaya konmustur.

Yapilan bu galisma, proje yaklasimina dayali egitimin alti yas ¢ocuklarin bilimsel siire¢ becerilerini
destekledigini gostermektedir. Benzer sekilde okul dncesi ¢ocuklara yonelik proje yaklasimina dayal
egitim uygulayan Katz (2010,) proje yaklasiminin ¢ocuklarin temel bilimsel siire¢ becerilerini
kullanmalarina firsat verecegini ve bu sayede bilim egitimi verilebilecegini belirtmistir. Okul Oncesi
cocuklarin bilimsel siire¢ becerilerini desteklemede proje yaklasiminin uygulandigi ¢alismalar, bu etkiyi
ortaya koymaktadir (Beneke & Ostrosky, 2009; Cowan, 2015; Gallick ve Lee, 2009; Gultekin 2005; Helm &
Gronlund 2000; Helm & katz, 2016; Katz, 1999; 2010; Kefi, 2017; Nelson, 2017; Ra 2009; Sahin, Gliven &
Yurdatapan, 2011; Sahin, Giiven & Yurdatapan, 2011).

Yukaridaki agiklamalar dogrultusunda bu calismada, proje yaklasimina dayali egitimin g¢ocuklarin
bilissel yetenekleri ve bilimsel siirec becerilerini desteklemede etkili oldugu ortaya konmustur.
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Bu ¢alisma, okul dncesi dénem 6 yas, orta sosyo-ekonomik kosullara sahip gocuklar ile sinirlidir.
Galisma grubunun daha 6nce proje deneyimi olmamasi nedeniyle proje konusu arastirmacilar tarafindan
belirlenmistir. Cocuklarin konu segimine katiliminin saglanmasi, yaklasimi daha etkili kilacaktir.

Yapilan bu galisma, proje yaklasimina dayali egitimin okul dncesi ¢ocuklarin muhakeme becerisi ve
bilimsel stire¢ becerisine olumlu katki sagladigini ortaya koymustur. Bu bulgulardan yola gikarak arastirma
ve sorgulamaya dayali bir yaklasim olan proje yaklasiminin, okul o6ncesi egitim programi ile
butlinlestiriimesi gerektigi diisinulmektedir. Okul 6ncesi 6gretmenlerin proje yaklasimina dayali egitim
uygulamalarini programla bitunlestirerek yer vermelerinin 6nemli oldugu diistintilmektedir.

Proje yaklasimi, zihinsel ve bedensel olarak aktif ve arastirmaci olan, bilgiyi yapilandirma sirecinde
deneyimlerini kullanan okul 6ncesi donemdeki ¢ocuklarin muhakeme ve bilimsel siire¢ becerilerinin
yaninda tim gelisim alanlarini desteklemek icin egitimciler tarafindan kullanilabilir. Yaparak yasayarak
o6grenen okul 6ncesi cocuklara 6grenme sorumlugu ve deneyimi saglayan proje yaklasiminin okul éncesi
egitim programi ile bitinlestirilebilecegi ortaya konmustur. Proje yaklasiminin egitim programin bir
pargasi olarak uygulanmasi icin ¢alismalarin yapilmasi ve bu yaklasimi 6gretmenlerin egitim programlari
ile butiinlestirmelerinin etkili olacagi dustuntlmektedir. Proje yaklagimi 6gretmenin rehber, 6grenenin
aktif oldugu bir yaklagimdir. Bu yaklasimi uygulayacak olan 6gretmenlerin proje yaklasiminin temel
felsefesi ve uygulama asamalari konusunda egitim almalarinin, bu yaklasimin etkililigini artirabilecegi
soylenebilir.

Yazar Katki Orani
Yazarlar, calismaya esit oranda katki sunmuslardir.
Etik Beyan

“Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tum kurallara
uyulmus ve ydnergenin ikinci bolimiinde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemlerden”
higbirisi gerceklestirilmemistir.

Catisma Beyani

Yazarlar calisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar catismasi bulunmadigini beyan
etmektedirler.
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