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Abstract.Preschool attendance rates have been increasing in recent decades yet there is some level of
deviation throughout the participating countries in PISA. Finland and Singapore are the countries with a
very high level of preschool attendance rates while the attendance rate in Turkey lags evidently behind
the OECD average. In this study, we investigate the association between preschool attendance and
science self-efficacy for these countries using the PISA 2015 data. PISA is an international survey study
on 15-year-old students’ science, mathematics and reading literacies to evaluate the education systems
in the participating countries. Regression analyses for each country have revealed that students’
preschool attendance is associated with their science self-efficacy scores to some degree in all three
countries. The difference in self-efficacy seems to be getting larger as the preschool attendance
increases. Singapore has the highest effect size while Turkey has the lowest one considering the
magnitude of the association.
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0z.0kul éncesi egitime katihm oranlarinda son yillarda artis gézlenmesine ragmen PISA’ya katilan
tilkeler arasinda bu katilim oranlar1 agisindan belirli diizeyde farkhiliklar bulunmaktadir. Finlandiya ve
Singapur okul dncesi egitime katilim oraninin ¢ok ytiksek oldugu iki {ilke iken Tiirkiye'de bu oran OECD
ortalamasinin belirgin bir sekilde gerisindedir. Bu ¢alismada, bu ii¢ iilke i¢cin 6grencilerin okul dncesi
egitime katilmlar1 ile fen 06z-yeterlikleri arasindaki iliski PISA 2015 verisi kullanilarak
arastirllmaktadir. PISA, 15 yasindaki bireylerin fen, matematik ve okuma alanlarindaki okuryazarlik
diizeylerini dlcerek katihmci iilkelerin egitim sistemlerini degerlendirmeyi amagclayan uluslararasi bir
calismadir. Her bir tilke i¢in yapilan regresyon analizleri, i¢ tilkede de okul dncesi egitime katilimin fen
0z-yeterlik puanini belirli dl¢iide yordadigini ortaya koymustur. Diger bir ifadeyle, 6grencilerin okul
oncesi egitime katilim siireleri arttik¢a fen 6z-yeterlik puanlarinin da arttig1 géze ¢arpmaktadir. Bu iki
degisken arasindaki iliskinin biyiikligi dikkate alindiginda Singapur en yiiksek etki biiytkligi
degerine sahipken, Tiirkiye etki biiyiikligiiniin en diisiik oldugu tilke olarak dikkat ¢ekmektedir.
Anahtar Kelimeler.Fen 6z-yeterligi, okuloncesiegitimekatilim, PISA 2015, fen egitimi
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The women’s participation in salaried employment has been augmented in
many countries since the 1970s. More than 60% of women between the ages
of 15 and 64are actively working in the labor market in OECD countries based
on 2018 data (OECD, 2019), which is one of the reasons why preschool
education has been gaining more attention in recent decades. Thanks to this
increased attention, the effects of preschool education on different outcomes
have been widely studied recently. These studies highlighted numerous benefits
of preschool attendance for students in the ensuing years of education (Barnett
1995; Berlinski, Galiani, &Manacorda, 2008; Burger, 2010; Camilli, Vargas,
Ryan, & Barnett, 2010; Diamond, Barnett, Thomas, & Munro, 2007; Hayes,
2000; Melhuish, 2011; OECD, 2011, 2014). Most of these studies, however,
focused on the effects of preschool attendance within the cognitive domain,
leading to a need for research in the affective domain, such as self-efficacy.
Concerning this gap in the literature, we aim to question the relationship
between students’ preschool attendance and their science self-efficacy using
Programme for International Student Assessment (PISA) 2015 data in this
study.

pd

PISA provides us with extensive data including both 15-year-old students’
science self-efficacy levels and how long they attended preschool when they
were at preschool age. It is a triennial global assessment implemented by
Organisation for Economic Co-operation and Development (OECD) to
collect data about students’ science, mathematics and reading literacies in the
participating countries or economies (OECD, 2016). Unlike other international
large-scale assessments (such as; TIMSS and PIRLS), PISA focuses on the
students’ literacies in these domains rather than the curricula implemented in
each participating country. It is for this reason that there exists a slight
association between curriculum and PISA performances (Addey, Sellar,
Steiner-Khamsi, Lingard, & Verger, 2017). Each PISA implementation focuses
on one of these three literacies in a consecutive cycle and collects detailed
information about this major domain while covering the other two domains in
a nutshell. Since science literacyis the major domain in PISA 2015 the resulting
data gives us an index of students’ science self-efficacy, the dependent variable
of this study.

As a psychological construct, self-efficacy was first described by Albert
Bandura in the 1970s. Bandura (1977) defines self-efficacy as someone’s belief

Turkish Psychological Counseling and Guidance Journal- 2020 82



Preschool Attendance and Science Self-efficacy

or conviction that he/she can successfully perform a behavior to produce its
desired outcomes. He states that self-efficacy can derive from four major
sources: mastery experiences, vicarious experiences, verbal persuasion, and
psychological states. Mastery experiences, the most dominant source of self-
efficacy, can be defined as learners’ direct experiences in a specific task.
Vicarious experiences, on the other hand, are individuals’ indirect experiences
about their environment based on observations. Verbal persuasion, as another
source of self-efficacy, is described as being convinced by influential people to
accomplish a certain task and learners’ psychological or emotional state (e.g.
depression, stress, or happiness) is the final source to influence their self-
efficacy. Furthermore, underlining the substantial importance of learners’ self-
efficacy, Bandura claims that there exists a strong connection between self-
efficacy and behavioral change. That is the reason why he assigns a central role
for self-efficacy in behavioral change procedures. In this regard, self-efficacy
has been acceptedas one of the most crucial factors affecting students’ learning
process.

Within this framework, science self-efficacy is defined as students’ belief in
their capability to accomplish tasks or activities about science (Britner&Pajares,
2000), so it is not surprising that self-efficacy is one of the important factors
influencing science achievement (Loo & Choy, 2013; Pajares, 1997).
Considering that preschool attendance increases students’ readiness for school
tasks and activities (Melhuish, 2011), science self-efficacy might be related to
preschool attendance to some degree.

In this context, we aim to question if there is an association between students’
science self-efficacy and how many years they attended preschool education.
To investigate this relationship, we analyzethe PISA 2015 data for three
countries; Finland, Singapore, and Turkey. In addition to Turkey, we choose
Finland and Singapore because they have been continually among the top
achievers although they have different education systems. In brief, the purpose
of this study is to investigate the relationship between the duration of students’
preschool attendance and their science self-efficacy in Finland, Singapore, and
Turkey using the PISA 2015 data.
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METHOD

In this study, we aim to investigate the long-term effects of preschool
attendance on students’ science self-efficacy beliefs using a causal-comparative
model. We deliberately choose three countries; Finland, Singapore, and Turkey
to compare in terms of these effects. The main reason why we compare
Finland and Singapore is that both of these countries are consistently among
the most successful countries in all subject areas in PISA although they have
contrasting cultural profiles (Soh, 2014) and their educational systems differ
from each other regarding many aspects. Another reason is that both of these
two countries have very high preschool attendance rates. Turkey, on the other
hand, diverges from Finland and Singapore with a high percentage of low
achievers in PISA and a very low preschool attendance rate. Therefore, we
believe that the comparison of these countries will be illuminating to reveal the
nature of the relationship between preschool attendance and students’ science
self-efficacy.

Research Questions
In this study, we aim to inquire about the following research questions:

1. What are the comparative rates of 15-year-old students who had attended
preschool in Finland, Singapore, and Turkey?

2. What are the mean science self-efficacy scores in Finland, Singapore, and
Turkey?

3. What is the relationship between students’ preschool attendance and
science self-efficacy in Finland?

4. What is the relationship between students’ preschool attendance and
science self-efficacy in Singapore?

5. What is the relationship between students’ preschool attendance and
science self-efficacy in Turkey?

6. How does the relationship between students’ preschool attendance and
science self-efficacy differ in Finland, Singapore, and Turkey?

Study Group

72 countries or economies, including all member countries of OECD,
participated in PISA 2015. However, we focus on three of these countries in
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this study, which reveals a sample including 5882 students in 168 schools in
Finland, 6115 students in 177 schools in Singapore, and 5895 students in 187
schools in Turkey. Table 1 summarizes the sample characteristics (gender and
grade level) in each country.

Table 1. Gender and grade level statistics in Finland, Singapore, and Turkey

Gender (%) Grade level (%)
Sample Female Male 7h g 9 10h 11t
Size

or
12th

Finland 5882 2863 3019 26 749 5100 1 6
@8.7) (51.3)  (04) (127) (867) (0.0) (0.1)

Singapore 6115 2973 3142 4 109 482 5508 12
@8.6) (514)  (0.1) (1.8 (7.9) (90.1) (0.2)
Turkey 5895 2938 2957 16 105 1273 4308 193

49.8) (50.2)  (0.3) (1.8) (21.6) (73.1) (3.3)

Ethics Committee Approval

The data we used in this study was obtained from PISA 2015 dataset, which is
publicly available for all researchers. PISA is organized by OECD, which gains
all the necessary ethical approvals in all participating countries (De Boeck &
Scalise, 2019).

Variables

We have one dependent and one independent variable in this study, which are
students’ science self-efficacy and their preschool attendance, respectively.
Regarding the independent variable, in the PISA dataset, the variable of
DURECEC (duration in eatly childhood education and care), is calculated to
provide the number of years a student attended preschool by subtracting
his/her starting age for preschool education and care (ISCED 0 in the PISA
2015 student data) from his/her starting age for primary school (ISCED 1 in
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the PISA 2015 student data). However, when we examined the DURECEC,
ISCED 1 and ISCED 0 variables, we needed to make some corrections in
calculating the DURECEC variable. Some students reported that they started
primary school when they were 4 years old or younger, which was not plausible.
Thus, we excluded any data that reported starting age for primary school as
four or less. Moreover, we made a listwise deletion for the students who did
not report a valid answer for any of ISCED 0 and ISCED 1.

After cleaning data for those two variables, we calculated the difference
between them to get the duration of preschool attendance. Finally, we created
a categorical variable recoding the revised DURECEC variable into three
categories: Students who did not attend preschool or attended less than a year,
students who attended preschool at least one year but less than two years, and
students who attended preschool two years or more.

Regarding the dependent variable, the PISA dataset provides us with a science
self-efficacy index (SCIEEFT), which is derived from students’ ratings of how
their confidence level in performing a variety of science assignments. An
example of these tasks is to “identify the science question that underlies a
report published on a magazineabout a health issue”. Students self-evaluate
their efficacy for each task based on a Likert scale with four options: “I could
do thetask easily”, “I could do the task with little effort”, “I would struggle to
do thetask on my own”, and “I couldn’t do the task”. The responses are
reverse-coded so that higher values refer to higher levels of self-efficacy. As a
result, SCIEEFF is created with an OECD mean of zero and a standard
deviation of one.

Data Collection Tools

Student Questionnaire. We used a refined version of the PISA 2015 dataset,
which only covered respective data for three countries we focus on in this
study. During each PISA implementation, in addition to the questions about
science, mathematics and reading literacies, students were asked to respond to
items about their demographic characteristics, home background, learning
environment as well as their science self-efficacy, epistemological beliefs, and
motivation. The data we used for preschool attendance and science-self-
efficacy were pulled from this student-filled questionnaire, which was an online
data collection tool including 56 items.
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Process

During the implementation of PISA 2015, the data collectiontools
wereadministered to the randomly selected participants in two sessions.The
first session, in which students completed science, mathematics and reading
literacy tests, took 120 minutes. In the second session, which took 30 minutes,
the student questionnaire was applied. In most of the participant countries
including Finland, Singapore, and Turkey, the data were collected by a
computer-based assessment instead of paper and pencil form.

Data Analysis

In this study, we aim to investigate the relationship between students’
preschool attendance and their science self-efficacy.To examine this
relationship, we first needed to check if there was any effect of this nestedness
in the data before performing any other analyses since both the dependent and
independent variables in our study were student-level data, which were nested
in different schools. This was the reason why we calculated the intraclass
correlation coefficient (ICC) for Finland, Singapore, and Turkey. A large ICC
value would indicate a need for multilevel data analyses. However, Finland and
Turkey’s ICC values were very small (see Table 2) so we could safely ignore
any effect of the hierarchy in data for Finland and Turkey. The ICC value for
Singapore seemed to be more critical, yet it was not too large to be wortied
about any drastic effect of the nestedness in the data. Therefore, we decided to
run an ordinary multiple regression rather than a multilevel one.

Table 2. The corresponding ICC values of the data for Finland, Singapore, and
Turkey

Finland Singapore Turkey

ICC values 0.025 0.088 0.022

We performeda multiple regression analysis with two dummy-coded predictor
variables. To create dummy variables, the category ‘students who did not
attend preschool or attended less than a year’ was considered as baseline.We
created the first dummy predictor to compare ‘students who attended
preschool at least one year but less than two years’ with the baseline, and
second dummy predictor to compare ‘students who attended preschool two
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years or more’ with the baseline.Using these two dummy-coded predictors
about students’ preschool attendance and their science self-efficacy as the
outcome, we created a regression model to make inferences about the
relationship between students’ preschool attendance and their science self-
efficacy.

FINDINGS

As we stated earlier, we aim to investigate if there is any effect of preschool
attendance on students’ science self-efficacy using the PISA 2015 data revealed
from three countries: Finland, Singapore, and Turkey. Table 3 illustrates the
corresponding preschool attendance rates in these three countries.

Table 3. Preschool attendance rates in Finland, Singapore, and Turkey

Duration of Participation Finland Singapore Turkey
0 < preschool attendance < 1 2.7 % 1.5% 52.1%
1 < preschool attendance < 2 25.4 % 4.1 % 29.3 %
2 =< preschool attendance 71.9 % 94.4 % 18.6 %

Note: The highest percentage in each country is indicated in bold.

Table 3 clearly shows that Turkey diverges from the other two countries
regarding preschool attendance rates. More than half of the participants
(52.1 %) in Turkey either attended preschool less than a year or did not attend
at all while a majority of Finnish (71.9 %) and most of the Singaporean
(94.4 %) students attended preschool at least two years or more. On the other
hand, Turkish students outperform their peers in Finland and Singapore in
terms of their science self-efficacy scores. Table 4 shows the mean science self-
efficacy scores for each country.

Before proceeding further, we firstly calculated ICC values for each country to
check if the nested nature of the data has any significant effect on science self-
efficacy scores in the corresponding countries. The relatively low ICC
valuesled us to conduct ordinary regression rather than a multilevel one. Then,
wecreated dummy variables for each category of preschool attendance, the
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Table 4. Mean science self-efficacy scores in Finland, Singapore, and
Turkey

Duration of Participation Finland Singapore Turkey
0 < preschool attendance < 1 -0.305 -0.281 0.262
1 < preschool attendance < 2 -0.051 -0.028 0.402
2 < preschool attendance -0.003 0.119 0.449
Grand Mean -0.023 0.107 0.338

independent variable of this study, and we selected the dummy variable of
‘students who did not attend preschool or attended less than a year’ as the
baseline category so that we can compare the other two categories with it. In
other words, we compared ‘students who attended preschool at least one year
but less than two years’ and ‘students who attended preschool two years or
more’ with ‘students who did not attend preschool or attended less than a
year’To prevent type 1 error inflation while comparing two dummy coded
groupsand the baseline group, we set alpha as .025, which is the ratio of the
experimentwise alpha level (.05) to the number of comparisons for each
country. Table 5 summarizes the result of the regression analysis for Finland.

Table 5. Summary of the regression analysis for Finland

Model B SE B B
Constant -.305 104

Dummy One 254 109 .095%
Dummy Two .302 .106 JA17+*
F 4.508*

Notes: *p< .025; **p< .01

Constant refers to baseline category (‘students who did not attend preschool or attended less than a
year’); Dummy One refers to the created dummy variable for ‘students who attended preschool at least
one year but less than two years’; Dummy Two refers to the created dummy variable for ‘students who
attended preschool two years or more’.
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The regression model for Finland indicates that the self-efficacy of the
‘students who attended preschool at least one year but less than two years’
differs significantly from the ‘students who did not attend preschool or
attended less than a year’ (p = .020). Besides, Dummy One has a positive
coefficient of B = .254, which means that the ‘students who attended
preschool at least one year but less than two years’ compared to the ‘students
who did not attend preschool or attended less than a year’ will have a .254
increase in their self-efficacy scores on average in Finland. While interpreting
these values, we need to keep in mind that the OECD mean is set to be zero
with a standard deviation of 1. We also calculated Hedge’s g, which is an
unbiased estimate of the effect size standardized by the pooled standard
deviation of the groups. Our calculation revealed a small effect size of 0.209.
Similarly, the self-efficacy of the ‘students who attended preschool two years or
more’ is significantly different from the ‘students who did not attend preschool
or attended less than a year’ (p = .004) and the former group is expected to
have a .302 higher self-efficacy than the latter group (B = .302), which also
results in a small effect size of 0.263.

Then, we performed another regression analysis to evaluate if the increase in
preschool attendance led to a positive gain on the science self-efficacy of
Singaporean students. Table 6 summarizes the results of the regression analysis
for Singapore.

Table 6. Summary of the regression analysis for Singapore

Model B SE B B
Constant -.281 137

Dummy One 254 161 044
Dummy Two 400 138 081+
F 5.516%*

Notes: ¥p< .025; ¥*p< .01

Constant refers to baseline category (‘students who did not attend preschool or attended less than a
year’); Dummy One refers to the created dummy variable for ‘students who attended preschool at least
one year but less than two years’; Dummy Two refers to the created dummy variable for ‘students who
attended preschool two years or more’.
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The regression model for Singapore reveals that the difference between the
science self-efficacy scores of the ‘students who attended preschool at least one
year but less than two years’ and the ‘students who did not attend preschool or
attended less than a year’ is not statistically significant (B = .254,p = .115) with
a quite small effect size of 0.197. On the other hand, the science self-efficacy
scores of the ‘students who attended preschool two years or more’ is
significantly higher than the one for ‘students who did not attend preschool or
attended less than a year’ (B = .400, p = .004) with a bigger effect size of 0.356.

In the final step of our analyses, we conducted another regression analysis for
Turkey. Table 7 illustrates the model revealed from this analysis.

Table 7. Summary of the regression analysis for Turkey

Model B SE B B
Constant 262 .026

Dummy One .140 .043 .049%*
Dummy Two 188 .050 0567
F 9.584 %%

Notes: ¥p< .025; ¥*p< .01; ¥**p< .001

Constant refers to baseline category (‘students who did not attend preschool or attended less than a
year’); Dummy One refers to the created dummy variable for ‘students who attended preschool at least
one year but less than two years’; Dummy Two refers to the created dummy variable for ‘students who
attended preschool two years or more’.

As shown in Table 7, the self-efficacy scores of the ‘students who attended
preschool at least one year but less than two years’ is significantly higher than
the ‘students who did not attend preschool or attended less than a year’ (B
= .140, p = .001) but with a quite small effect size of 0.108. Similatly, the
average science self-efficacy score of the ‘students who attended preschool two
years or more’ is significantly higher than the one for ‘students who did not
attend preschool or attended less than a year’ with a small effect size of 0.143
(B =.188, p< .001).
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Figure 1. The change of students’ science self-efficacy as their preschool
attendance increases in each country comparatively

In addition, Figure 2 shows a comparison of effect size values for each country.
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Figure 2. Hedge’s g values comparing each category of preschool attendance
in terms of science self-efficacy for each country
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DISCUSSION

In this associational study, we compare three countries; Finland, Singapore,
and Turkey, in terms of preschool attendance rates and the effect of preschool
attendance on the students’ science self-efficacy as measured in PISA when
they are 15 years old. There is a long time lag between when the independent
variable (preschool attendance) happens to occur and the dependent variable
(students’ science self-efficacy) is measured, yet the existing literature gives us
enough motivation and confidence to check the long term effects of preschool
attendance (Barnett, 1995, 1998; Melhuish, 2011; OECD, 2013; Pholphirul,
2017) especially on science self-efficacy which is well known to be constructed
gradually on a long term experience.

Regarding the first aspect of our study, the comparison of these countries
shows that Turkey lags evidently behind Finland and Singapore in terms of
preschool attendance rate. More than half of the Turkish 15-year-old students
did not attend preschool at all or attended less than a year, which points to an
enormous percentage (52.1%) comparing to the percentages of Finland and
Singapore, which are 2.7%, and 1.5% respectively. In 2012, the OECD average
of the students who reported that they had attended preschool was 93% and it
has been increasing (OECD, 2014). Considering the positive effects of
preschool attendance on a variety of domains including the achievement
(OECD, 2014), it is clear that this huge percentage of students not attending
the preschool creates an important limitation for Turkey to reach the goal of
building a scientifically literate society.

Although the preschool attendance rate in Turkey has been slowly going up, it
is still much smaller than what it should be. The percentage of the students
who reported that they had attended preschool at least one year was 30% in
PISA 2009 (OECD, 2011) and increased by more than 1.5 times (47.9%) in
PISA 2015 (see Table 3). However, the net percentage of Turkish five-year-old
students attending kindergarten was only 59% in 2016 according to National
Education Statistics published by the Turkish Ministry of National Education
(MEB, 2017). In other words, the recent data shows that four out of 10 kids
directly start primary school without any kinds of preschool education in
Turkey, which is far behind the preschool attendance rates in Finland and
Singapore.
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In terms of students’ science self-efficacy index, as illustrated in Table 4,
Turkey has the highest one among these three countries. The index of 0.338
shows that the average of Turkish students’ science self-efficacy scores departs
0.338 standard deviations from the OECD average in the positive direction.
This result seems to be unexpected because, within each of these countries,
students’ science self-efficacy scores are positively correlated with their science
literacy scores, which is what is expected based on the theoretical framework
of self-efficacy, and yet Turkey is the country with the lowest science literacy
and the highest self-efficacy averages among them. The elaboration of the
reasons behind this result is out of the scope of this article but we believe
further studies might be helpful to investigate this ambivalent data.

Concerning the second aspect of the study, which is the effect of preschool
attendance on students’ science self-efficacy scores on PISA 2015, Figure 1
illustrates that average science self-efficacy scores are escalated by increasing
preschool attendance within all three countries. Comparing to ‘preschool
attendance less than a yeat’, both the preschool attendance ‘between one year
and two years’ and ‘more than two years’ are associated with higher average
science self-efficacy scores for all countries. Moreover, all of these associations
are statistically significant pointing out small to medium effect sizes as shown
in Figure 2. The highest effect size is connected to the difference between
students who attended preschool for less than a year and more than two years
in Singapore. What is clear is that the longer period students attend preschool
the better score they get in these three countries. However, the slopes of these
escalations decrease as the number of years increases. That is, the effect sizes
comparing students who attended less than a year and the ones who attended
between one year and two years are larger than the effect sizes comparing the
students who attended between one year and two years and those who
attended more than two years. Further studies to reveal what happens after
two years of preschool attendance might be helpful to understand the exact
nature of the relationship between preschool attendance and science self-
efficacy.

On another level, PISA results show that the relationship between preschool
attendance and later learning outcomes is stronger in the countries having
some quality features in preschool education (OECD, 2013) so we can argue
that the degree to which preschool attendance affects students’ science self-
efficacy might be a measure of the quality of preschool education in the
corresponding countries. Figure 2 evidently illustrates that the effectiveness of
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preschool education in Turkey is smaller compared to Finland and Singapore.
Focusing on the category that compares the students who attended less than a
year and more than two years, it is obvious that preschool education in
Singapore creates the biggest difference in students’ science self-efficacy. From
this point of view, what is revealed is that not only the ‘quantity’; i.e. the
attendance rate, but the ‘quality’ of the preschool education should be elevated
in Turkey as well. OECD (2011, p. 4) highlights that extending preschool
education can boost both students’ performance and educational equity by
decreasing the socio-economic gap as long as ‘extending coverage does not
compromise quality’. We believe that this is the harder-to-solve dimension of
the issue because making the kindergarten education compulsory (after a solid
structure has been built, of course) would change the preschool attendance rate
drastically while increasing the quality of the education would require much
more multifaceted and long term actions.

Taken together, preschool attendance seems to have long-term positive effects
on students’ science self-efficacy in all three countries we investigated in this
study. The level of the effect not only changes from one country to the other
but also depends on how long the students attended the preschool to some
extent. Yet, it is obvious that longer duration results in higher self-efficacy
levels in these countries. Although further investigations are required to
question how preschool attendance affects students’ science self-efficacy,
based on what is revealed in this study, we can evidently claim that whether or
how long students attend preschool is strongly associated with their science
self-efficacy levels.
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Genisletilmis Tiirkge Ozet

Girig: Kadinlarin tcretli isglictine katlimi, 1970'letrden bu yana bircok ulkede
artmaktadir. 2018 verisine goére, Ekonomik Isbirligi ve Kalkinma Orgiitii
(Organisation for Economic Co-operation and Development-OECD) tyesi tilkelerde,
15-64 yas grubundaki kadinlarin % 60'indan fazlast is gliciine aktif olarak katilmaktadir
(OECD, 2019). Bu durum, okul 6ncesi egitimin son yilarda daha fazla dikkat
¢ekmesinin sebeplerinden bir tanesidir. Bu artan ilgi sayesinde, okul 6ncesi egitimin
farklt boyutlardaki ciktilart son zamanlarda kapsamli bir sekilde calisiimaktadir. Bu
calismalar, okul 6ncesi egitime katilimin ileriki yillarda Sgrencilere birgok faydasinin
oldugunun altint ¢izmistir (Barnett, 1995; Berlinski, Galiani ve Manacorda, 2008;
Burger, 2010; Camilli vd., 2010; Diamond vd., 2007; Hayes, 2000; Melhuish, 2011;
OECD, 2011, 2014). Ancak, bu ¢alismalarin ¢ok biytik bir kismi okul 6ncesi egitimin
bilissel boyutundaki etkilerine odaklanmustir ve bu durum 6z-yeterlik gibi duyusgsal
boyuta yonelik arastirmalar icin ihtiya¢ dogurmustur. Literatiirdeki bu bosluk dikkate
alinarak, bu calismada Uluslararast Ogrenci Degerlendirme Programi (Programmefor
International StudentAssessment-PISA) 2015 verileri kullamilarak Sgrencilerin okul
Oncesi egitime katilimlari ile fen 6z-yeterlikleri arasindaki iliski aragtirilmistir.

Fen 6z-yeterligi, 6grencilerin fen ile ilgili gbrev veya etkinliklerde basarili olmaya
yonelik kendi 6z yeteneklerine olan inanglart olarak tanimlanabilir (Britner ve Pajares,
2006). Bu nedenle 6z-yeterligin fen basarisini etkileyen 6nemli faktStlerden biri olmasi
sastrtict degildir (Loo ve Choy, 2013; Pajares, 1997). Okul 6ncesi egitime katilimin,
Ogrencilerin okul gérev veya sorumluluklarint yerine getirmede hazir bulunusluklarini
arttrdigl g6z 6ntne alindiginda (Melhuish 2011), fen 6z-yeterliginin belirli bir 6lgiide
okul 6ncesi egitime katilimla iliskili oldugu distnilebilir.

Yontem: Bu calismanin temel amaci, okul 6ncesi egitime katilimin &grencilerin fen
Oz-yeterlikleri tzerindeki uzun vadeli etkilerinin nedensel-karsilastirma yontemi ile
aragtirlmasidir. Bu uzun vadeli etkiler acgisindan karsilastirmak tzere Finlandiya,
Singapur ve Turkiye bilingli olarak secilmistir. Finlandiya ve Singaput'u
karsilastirmamuzin temel nedeni, pek cok agidan birbirinden farkl kiiltiirel Szelliklere
(Soh, 2014) ve egitim sistemlerine sahip olmalarina ragmen her ikisinin de, tutarh bir
sckilde, PISA'daki tim konu alanlarinda en basarili tlkeler arasinda yer almasidir.
Finlandiya ve Singapur’u se¢memizin diger bir sebebi, her iki iilkede de okul 6ncesi
egitime katilmin ¢ok yiiksek olmasidir. Ote yandan Tiirkiye, basarist disiik
ogrencilerin oraninin yiiksek olmast ve okul 6ncesi egitime katihimin diisiik olmasi ile
bu iki ilkeden ayrismaktadir. Bu nedenle, bu t¢ ilkenin karsilastirilmasinin, okul
Oncesi egitime katlim ile 6grencilerin fen Gz-yeterlikleri arasindaki iligkinin dogasinin
ortaya ctkarilmasinda aydinlatict olacagina inantyoruz.
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Bu calismanin bagimli degiskeni PISA veri setinde SCIEEFF olarak kodlanan
ogrencilerin  fen-Oz-yeterlik diizeyleri, bagimsiz degiskeni ise DURECEC kodlu
Ogrencilerin  okul 6ncesi egitime katilim streleridir. Bu c¢alisma kapsaminda
DURECEC degiskeni, okul 6ncesi egitime “hi¢ katimayanlar” (bir yildan az katilan
Ogrenciler de bu grupta yer almaktadir), “1-2 yil katilanlar” (bir yil katilan 6grenciler bu
grupta yer almaktadir) ve “2 veya daha fazla yil katllanlar” seklinde gruplandirimistir.

Veri analizinde, ilgili Gi¢ ilkedeki okul 6ncesi egitime katiimin Sgrencilerin fen 6z-
yeterlikleri tizerindeki etkisini karsilagtirmak amaciyla her bir tlke i¢in ayrt ayrt kukla
degiskenli coklu regresyon analizi yapilmustir.

Bulgular: Okul o6ncesi egitime kattm orani géz o6ntinde bulunduruldugunda
Tiurkiye’nin diger iki ilkeden ayngstgr gorilmektedir. Tirkiye 6rnekleminde
katitimeilarin yarisindan fazlasi okul 6ncesi egitime ya hi¢ katilmamustir ya da bir yildan
az katdmustir. Diger taraftan, Finlandiya ve Singapur’da katitimecilarin biyiik
cogunlugunu okul 6ncesi egitime iki yil veya daha fazla katilanlar olusturmaktadir.

Finlandiya icin olusturulan regresyon modeline gore, hi¢ katilmayan 6grencilerin fen
Oz-yeterlik diizeyi 1-2 yil katilan 6grencilere kiyasla anlaml bir farkldik géstermektedir
(B = 0,254, p = 0,020). Bu ¢alismada, yansiz bir etki biyikligi tahmini olan Hedge g
degeri de hesaplanmustir. Bu hesaplamanin sonucu olarak kii¢tik bir etki buyukligi
degeri (0,209) elde edilmistir. Benzer sekilde, okul 6ncesi egitime 2 veya daha fazla yil
katilan Ogrencilerin fen Oz-yeterlik puanlarinin, hi¢ katilmayan Ogrencilere kiyasla
anlamlt sekilde farkli oldugu gérilmistir (B = 0,302, p = 0,004). Bu fark yine kii¢ik
bir etki buyiikligine (0,263) karsilik gelmektedir.

Singapur icin olusturulan regresyon modeli, okul 6ncesi egitime 1-2 yi katidan
ogrencilerle hi¢ katilmayanlarin fen §z-yeterlik ortalama puanlart arasinda istatistiksel
olarak anlamli bir fark bulunmadigini (B = 0,249, p = 0,115) ve bu farkin etki
buyikliginin oldukea kicik (0,197) oldugunu gdstermektedir. Diger taraftan, okul
Oncesi egitime 2 veya daha fazla yil katilan 6grencilerin fen 6z-yeterlik puanlari, hig
katilmayanlarin puanlarindan anlaml derecede yiiksektir (B = 0,396, p = 0,004) ve bu
fark nispeten biyiik bir etki biytikligine (0,356) karsilik gelmektedir.

Turkiye icin olusturulan regresyon modelinde, okul 6ncesi egitime 1-2 yil katilan
ogrencilerin fen dz-yeterlikleri, hi¢ katilmayanlarinkinden anlamlt bir bicimde ytksektir
(B = 0,140, p = 0,001), ancak bu iki grup arasindaki fark kiiciik bir etki biytkligiine
(0,108) karsilik gelmektedir. Benzer sekilde, 2 veya daha fazla yi katllan 6grencilerin
ortalama fen Oz-yeterlik puanlari, hi¢ katlmayan 6grencilerin puanlarindan anlamh
sekilde yiksektir (B = 0,188, p< 0,001) ve bu iki grubun fen &z-yeterlik puanlar
arasindaki fark kiictik bir etki buyuklagtne (0,143) karsilik gelmektedir.
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Tartigma ve Sonug: Sonu¢ olarak, okul Oncesi egitime katilimin, bu calismada
arastirdigimiz ¢ tlkedeki Ogrencilerin fen Oz-yetetliklerine uzun vadeli olumlu
etkilerinin oldugu gorilmektedir. Okul Oncesi egitimin etki dizeyi, hem bir ilkeden
digerine hem de 6grencilerin okul dncesi egitime ne kadar stire katildigina bagli olarak
degismektedir. Ancak, actk olan sey, bu tlkelerde okul 6ncesi egitimde daha uzun siire
gecirmenin daha yiitksek 6z-yeterlik diizeylerini beraberinde getirdigidir. Her ne kadar
okul oOncesi egitime katithmin, &grencilerin fen 6z-yeterliligini nasil etkiledigini
sorgulayan daha fazla arastirmaya ihtiyac olsa da, bu ¢alismanin sonuclarina dayanarak,
Ogrencilerin okul Oncesi egitime katilip katlmamalarinin ya da ne kadar siire
katidiklarinin, onlarin fen 6z-yeterlik dizeyleri ile giicli bir sekilde iligkili oldugunu
acikca soyleyebiliriz.
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