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The Effects of Kindergarten Experiences on Children’s Elementary
Science Achievement

Evrim Geng Kumtepe' Sibel Kaya® Alper T. Kumtepe®

ABSTRACT. Recent research on brain development suggests that early childhood education has longitudinal
influences on children’s cognitive, socioemotional, and behavioral outcomes. The purpose of the study was to
determine the effects of kindergarten science activities and children’s early science and reading performances on their
elementary science achievement. A structural equation model was constructed utilizing data from the Early Childhood
Longitudinal Study-Kindergarten Class of 1998-99 (ECLS-K), conducted by National Center for Educational
Statistics. Results revealed positive effects of enriched science experiences and reading development in kindergarten
on children’s science achievement at third grade. Children who were more frequently involved in science activities in
aricher science environment in kindergarten had higher levels of science achievement at third grade.
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INTRODUCTION

Research supports the strong connection between early childhood education and children’s intellectual
development. The quality of interventions and instruction in early childhood programs affects children’s
later school success (Blachman, 2000; Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Lyon,
1999; Snow, Burns, & Griffin, 1998). Furthermore, recent research on brain development (Garber, 1988;
Walker, Greeenwood, Hart, & Carta, 1994) suggests that early childhood education has longitudinal
influences on children’s cognitive, socioemotional, and behavioral outcomes. Particularly, early success in
reading and science is critical to cognitive growth in children.

Researchers suggest that science should be introduced to children as early as possible (Rillero, 2005;
French, 2004; Gould, Weeks & Evans, 2003; Kokoski & Downing-Leffler, 1995). Some argue that
children’s thought is rich and complex in early stages. Therefore, children are ready to learn science and
math in kindergarten (Gelman, & Brenneman, 2004; Fleer, & Robbins, 2003b). Tytler and Peterson’s
longitudinal study showed that children’s capacity to learn science is well above the curriculum
expectations (2003). Unlike what traditional science education research in the past suggests young
children’s experiences of and interest in science is strong (Fleer, & Robbins, 2003a).

New educational policies target the improvement of science teaching at schools (Patton, & Kokoski, 1996).
However, in most early childhood classrooms, science is not emphasized as much as other subjects. In
these classrooms, “science area” is not more than a table with some shells and leaves on it (Sprung, 1996).
In practice, learning science is not separate from learning other subjects and there is an interaction between
science and other domains of instruction in kindergarten. Early science experiences improve children’s
language and math skills as well. One of the most influential interactions is observed between children’s
school success in science and their reading development in kindergarten.
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Reading is the fundamental skill in a child’s life upon which the success in other learning domains depends.
Mastery of cognitive and socio-emotional skills and knowledge in later grades is, to a great extent, related
to a child’s ability to comprehend reading basics in early years. Therefore, studying early reading and
language development has an invaluable importance to shape policy decisions. Research has demonstrated
the importance of early years in reading as children who read poorly in first and second grade tend to
remain poor readers in later grades (Blachman, 2000; Snow, Burns, & Griffin, 1998). Children also tend to
communicate with the new words they learnt during the science experiences. Gelman and Brenneman
(2004) recommend preschool teachers to provide repeated opportunities and meaningful context in order to
help young children to use scientific vocabulary appropriately. Science learning activities need to be
promoted through relevant conversations and carefully framed questions.

Although there has been some interest on the long-term effects of kindergarten education on individuals’
later success in life, there is limited research investigating the effects of specific learning activities in early
years on children’s future school success (Wolfgang, Stannard, & Jones, 2001). In one of the few studies
available, Wolfgang, Stannard, and Jones (2001) examined the correlation between 37 preschoolers’ block
performance and their achievement in later grades. There was a positive correlation between preschool
block performance and math achievement in middle and high school. However, kindergarten science and
reading development is one of the subjects of which long-term effects are not addressed adequately by
researchers. On the whole, little is known about the effects of science experiences and reading ability in
kindergarten on children’s science achievement in elementary grades. Furthermore, the sample sizes of the
existing research have been limited, raising questions about the generalizability of the result to other
contexts and populations. Utilizing the data from the Early Childhood Longitudinal Study-Kindergarten
Class of 1998-99 (ECLS-K), it is intended to expand the body of knowledge regarding kindergarten
experiences and science achievement in later grades. To sum up, this study aims to help closing the gap in
the area by investigating the long-term effects of preschool science experiences and reading level on
children’s future school success. It was hypothesized that children who had better science experiences and
a better initial reading level in kindergarten would exhibit higher levels of science achievement at the end
of the third grade.

Research Objectives
The purpose of the study is to determine the effects of kindergarten science activities and children’s early
science and reading performances on their future science achievement. The following are some of the
research questions that led the analyses presented in this study.
1. What are the effects of using science-learning tools, science areas, and involvement in science
activities in kindergarten on children’s science achievement at third grade?
2. What is the effect of early reading achievement on children future science performance?

METHODOLOGY

Data Source, Sample, and Measures

This research utilized data from the Early Childhood Longitudinal Study-Kindergarten Class of 1998-99
(ECLS-K), conducted by National Center for Educational Statistics (NCES). ECLS-K is a “multisource,
multimethod study that focuses on children’s early school experiences beginning with kindergarten”
(NCES, 2001, p, 1-1). The ECLS-K gathers data from a nationally representative sample of children from
kindergarten through fifth grade. A total of 21,260 children throughout the US are first sampled at
kindergarten level and followed up through fifth grade. The ECLS-K is a longitudinal study that followed
the same children from kindergarten through the 8th grade. Information was collected in the fall and the
spring of kindergarten (1998-99), the fall and spring of Ist grade (1999-2000), the spring of 3rd grade
(2002). The data set utilized in this study was released for researchers’ use in 2004.

The ECLS-K study includes data collected from students, teachers, schools, and parents. The child data
were utilized in the current study. After conducting a preliminary analysis including missing data patterns
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and case analysis, some of the cases were excluded from the study. The working sample was generated
from child data if a child had complete records on study variables in both rounds as kindergarten and 3"
grade level. The last working sample included 4,490 kindergarten children. Since ECLS-K is not a simple
random sample, which means not all schools, teachers, and children had an equal probability of selection;
an appropriate student weight was initially normalized and then adjusted for the analysis. Using SPSS
(Statistical Program for the Social Sciences), the standard errors were corrected with average root design
effect (DEFT) to calculate standard errors, assuming the data were collected with a simple random sample
(SRYS). In the SPSS, the standard errors were corrected using DEFT. The standard error of an estimate
under the actual sample design was approximated with the following formula;

R
SEpgsicy = + DEFF x Varg. = DEFTxSE

After using the appropriate study weight for children data, the sample was nationally representative of
1,205,271 children.

Hypothesized Model and Variables

To evaluate influences of kindergarten science activities and children’s early science and reading
performances on their future science achievement, a structural equation model [SEM] was constructed with
the ECLS-K Longitudinal data utilizing MPlus software with version 3.1 (Muthén & Muthén, 2000). A
total of seven variables were included in the model as listed below:

1. Third Grade Science Achievement [ELEMSCI]: Children’s 3" grade science performance Item

Response Theory [IRT] scores.

2.General Knowledge [KINGEN]: Children’s general knowledge IRT (Item Response Theory) scores in
kindergarten, including science and social studies. Science items measure two broad classes of science
competencies: a) conceptual understanding of scientific facts, and b) skills and abilities to form questions
about the natural world.

3. Kindergarten Reading Achievement [KINREAD]: Children’s literacy IRT scores at kindergarten level.

4. Frequency of Using Science Equipment [FRSCIEQP]: Refers to how frequently children used science
equipments (e.g., magnifying glass, scales, thermometers, etc.) at Kindergarten level. It was scored on a
6-point scale from never to daily.

5.8cience or Nature Area [SCINATU]: Whether kindergarten class had a science or nature area.
Dichotomously scored (available=1, not available=0).

6. How Often Science [OFTENSC]: Refers to how often children in kindergarten classes usually worked on
lessons or projects in science area. (A 5-point scale from never to daily).

7. Computers for Science Concepts [COMSCI]: Scored on a 6-point scale from never to daily to show how
frequently children used computers for learning science concepts at kindergarten.

In particular, the test specifications for science were developed largely from recommendations of an

advisory group of experts and included two broad classes of science competencies: Conceptual

Understanding and Scientific Investigation (Rock & Pollack, 2002, p, 2-13):
“Conceptual Understanding refers to both the child’s factual knowledge base and the conceptual
accounts that children have developed for why things occur as they do. Consistent with current
curriculum trends, the emphasis in the ECLS—K will be more on the adequacy of accounts than the
grasp of discrete facts, particularly as the children move up in grade level. Scientific Investigation
refers to children’s abilities to formulate questions about the natural world, to go about trying to
answer them on the basis of the tools available and the evidence collected, and to communicate
their answers and how they obtained them.”
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In addition, in an effort to develop a new reading assessment test, NCES sought permission to barrow or
adapt items from published tests including the Peabody Individual Achievement Test-Revised (PIAT-R),
Peabody Picture Vocabulary Test-Revised (PPVT-R), the Primary Test of Cognitive Skills (PTCS), the
Test of Early Reading Ability (TERA-2), the Test of Early Mathematics Ability (TEMA-2), and the
Woodcock- Johnson Tests of Achievement-Revised (WJ-R) (Rathbun, West, & Germino-Hausken, 2004;
Rock & Pollack, 2002).The ECLS-K reading assessment for the kindergarten included five proficiency
levels as follows: (1) identifying upper- and lower-case letters of the alphabet by name; (2) associating
letters with sounds at the beginning of words; (3) associating letters with sounds at the end of words; (4)
recognizing common “sight” words; and (5) reading words in context.

For the purposes of this longitudinal study, a composite variable on an Item Response Theory (IRT) based
scale in science, reading, and general knowledge that combines all those skills mentioned above, was
utilized in a continuous form. IRT has several advantages over raw number-right scoring. Scores based on
the full set of test items were calculated using IRT procedures. IRT uses the pattern of right, wrong, and
omitted responses to the items actually administered in a test and the difficulty, discriminating ability, and
“guess-ability” of each item to place each child on a continuous ability scale. It is then possible to estimate
the score the child would have achieved if all of the items in all of the test forms had been administered. By
using the overall pattern of right and wrong responses to estimate ability, IRT can compensate for the
possibility of a low ability student guessing several hard items correctly.

Reliability statistics for instruments in each subject area for each round of data collection were provided
and NCES (2003, p.3-23) states that “for the IRT-based scores, the reliability of the overall ability estimate,
theta, is based on the variance of repeated estimates of theta”. Reliability estimates, for instance, for the
reading IRT scores were 0.93, 0.95, 0.96, and 0.94, for the fall kindergarten, spring kindergarten, spring
first-grade, and spring third-grade, respectively.

RESULTS
Table 1 presents the minimum and maximum values, means, and standard deviations for the study variables
in the data. The average children’s science achievement in 3™ grade was found to be 36.26 (SD=8.90)

based on IRT scale that takes ability estimate parameters into account.

Table 1. Descriptive statistics of study variables (N=4,490)

Variables Min Max M SD
ELEMSCI 11.33 58.76 36.26 8.90
KINGEN 8.41 47.46 28.82 7.11
KINREAD 16.15 124.40 40.26 12.82
FRSCIEQP 1 6 3.85 1.36
SCINATU 0 1 (38%=Yes; 62%=No)
OFTENSC 2 5 3.77 0.79
COMSCI 1 6 2.13 1.51

M=Arithmetic mean; SD=standard deviation

The mean of children’s general knowledge scale score including both social and science performance at the
kindergarten level is relatively lower (MKINGEN =28.82; SD=7.11) than their reading scale scores at
kindergarten level (MKINREAD =40.26; SD=12.82) and science scale scores (ELEMSCI) at the third
grade as well. Regarding the use of science equipments during kindergarten years children mostly utilized
various tools such as magnifying glass, scales, microscopes, etc. (MFRSCIEQP =3.85; SD=1.36). The data
indicate that only 38% of the kindergarten class has a science or nature area (SCINATU). Children in
kindergarten classes frequently worked on lessons or projects in science area (MOFTENSC =3.77;
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SD=0.79). Finally, it is reported that children not frequently used computers for learning science concepts
at kindergarten level (MCOMSCI =2.13; SD=1.51).

Analysis of the initial hypothesized model, presented in Figure 1, revealed that this model adequately fitted
the data based on the root mean square error of approximation (RMSEA) descriptive model fit statistics.
The RMSEA for this model (0.037) is well below the value of 0.06 recommended by Hu and Bentler
(1999) as an upper boundary. The comparative fit index (CFI) is another measure of how much better the
model fits compared to an independence model. Values of roughly 0.9 or larger are often assumed to
represent acceptable fir. In this model, the CFI was estimated as 0.993, greater than the expected CFI index.

FRSCIEQP 0.035*

0011
,‘- 0.633*
0002 /
SCINATU 0.027 l
0.J22 0056*
0.444*
OFTENSC
0,006
0023 0.172*
COMSCI

Figure I. Estimated standardized direct effects for the hypothesized (initial) structural equation model

The standardized direct causal effects and the observed reliabilities (R?) presented by the hypothesized
model are summarized in Table 2. The associated standard errors were very small except for SCINATU
and OFTENSC. Low standard errors indicate relatively high degree of precision of knowledge of
population effects. Beginning with ELEMSCI, indicating children’s 3rd grade science achievement, the
outcome of the ultimate interest of this study, the determinant with the largest direct causal effect (0.638)
was kindergarten general knowledge score (KINGEN) incorporating science and social skills. Namely,
children early science experiences and performance is the leading indicator of later success in science. The
next most important determinant of ELEMSCI was children’s reading scores at kindergarten level
(KINREAD) with estimation of a total direct causal effect of 0.172. In other words, the result revealed that
there is a positive and statistically significant relationship between kindergarten reading achievement and
elementary science performance. The remaining determinants of 3™ grade science achievement,
OFTENSCI, SCINATU, COMSCI, and FRSCIEQP, which had causal effects 0.056, 0.027, 0.023, and
0.011., were positively but not statistically associated with science success. Overall, approximately, 54.3%
of the variance of ELEMSCI was explained by these six determinants.
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Table 2. Standardized Causal Effects for the Revised Model

Outcome Determinant Causal Direct Effects
KINGEN 0.638°(0.018)
KINREAD 0.172* (0.010)
ELEMSCI FRSCIEQP 0.011 (0.088)
(R’= .543) SCINATU 0.027 (0.250)
OFTENSC 0.056*(0.153)"
COMSCI 0.023 (0.084)
KINREAD 0.444* (0.010)
FRSCIEQP 0.055* (0.092)
(IEEEGZ%IJ) SCINATU 0.003 (0.268)"
' OFTENSC 0.022 (0.157)"
COMSCI 0.006 (0.094)

a The large sample standard error is shown in parentheses.
* Effect statistically significant ( z-statistics > 2).

The primary determinant of kindergarten general knowledge score (KINGEN) was reading performance at
kindergarten years (KINREAD) with an effect of 0.444. The frequency of using science equipments
(FRSCIEQP) by children also significantly affected their science scores at the kindergarten level (0.055).
The effects of remaining determinants of KINGEN were relatively low which were OFTENSCI, COMSCI,
and SCINATU had causal effects of 0.022, 0.006, and 0.003. These five determinants was accounted for
approximately 20% of the variance of KINGEN, including children’s kindergarten science knowledge and
skills.

DISCUSSION and CONCLUSIONS

Although previous research stressed the importance of early science experiences on children’s later school
success, there is limited number of research on this area. Few studies have assessed both the science and
reading skills of children when they enter kindergarten and have documented the development of these
skills through 3" grade (Denton, West, & Walston, 2003). Existing research has also been limited with
some methodological issues such as small sample sizes. Utilizing the ECLS-K, this study presents results
from a large sample. The results of this study would assist policy makers to design more effective
kindergarten programs that foster children’s school success in later grades.

Results ensure the positive effects of enriched science experiences and reading development in
kindergarten on children’s science achievement at third grade. Children who were more frequently
involved in science activities in a richer science environment in kindergarten had higher levels of science
achievement at third grade. Kindergartners carry a natural eagerness and curiosity to discover their
environments. Regardless of their previous experiences, science enables them to answer questions about
themselves and the surrounding environment. Daily routines offered them at kindergarten provide them
with a foundation that helps them make sense of their world. Furthermore, developmentally appropriate
activities that stimulate kindergartners’ interest in science investigations encourage them to develop a
lifelong pursuit for scientific information and exploration. This relationship between the kindergarten and
third grade science achievement found in the current study is particularly of importance because of another
study that related third grade science achievement to success in late years. The causal-comparative study
conducted by Burriss (2002) revealed that the differences in achievement existing at the end of the 3rd
grade among 367 students who attended public kindergarten, non-public kindergarten, or no kindergarten
continued to exist throughout their school years. The results also indicated that students with kindergarten
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experience, either public or non-public, scored significantly higher than students without kindergarten
experience on standardized math, science, and language scores as well as having better cumulative grade
point averages. It is believed, therefore, that the policy makers and school administrators should put efforts
in implementing a challenging, activity-based, developmentally appropriate, and inquiry-based science
curriculum to foster young children’s early science development.

In addition, it was quite significant to observe the strong and positive relationship between kindergarten
reading achievement and the science achievement in third grade. Children who were better readers in
kindergarten attained higher science achievement in later grades. This finding is of importance since
reading is the fundamental skill in a child’s life upon which the success in other learning areas depends.

Lyon (1999) stated that a large number of students fail to acquire basic reading skills in early elementary
grades. Of those children who struggle to achieve basic levels of reading by third grade, 75% are expected
to be poor readers at the end of high school (Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996;
Lyon, 1998). Consequently, students who learn to read and acquire basic language skills in kindergarten
attain higher levels of reading at the end of high school (Hanson & Ferrel, 1995). Research extensively
illustrated that children who are poor readers at the end of first grade generally do not obtain average-level
reading skills by the end of elementary school (Francis et al., 1996; Juel, 1988; Torgesen and Burgess,
1998). Children’s abilities to comprehend and learn new concepts are influenced by their difficulties with
word recognition and fluency (Juel, 1988; Torgesen, Wagner, & Rashotte, 1994). Furthermore, children
who have difficulties in reading tend to have negative attitudes toward reading, fewer opportunities for
vocabulary growth, and less practice in reading (Stanovich, 1986) than their peers who attain desired levels
of reading. The current study offers a new vein to the issue by relating the kindergarten reading
performance to the science achievement in third grade.

Although the results are encouraging, it should be noted that the current study was limited with a sample of
kindergarteners and third graders. Results from a meta-analysis study by Bredderman (1983) should be
reminded at this point that students that had had activity-based programs in elementary school and had later
experienced traditional science programs during middle school years could not be consistently
distinguished from control groups. Results from the two studies compliment each other to provide
invaluable insight for teacher and school administrators that developmentally appropriate and activity-
based science curriculum should be followed up kept in place in later grades as well.

Future research efforts may continue to explore the relationship between reading and science achievements

in later grades. Furthermore, a longitudinal study with more data collection points in first and second
grades would contribute to the issue by providing more evidence.
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Okul Oncesi Deneyimlerin Cocuklarin IlkégretimFen Basarisina
Etkisi

Evrim Gen¢ Kumtepe® Sibel Kaya’ Alper T. Kumtepe®

OZ. Beyin gelisimi arastirmalar1 okul oncesi egitimin ¢ocuklarin bilissel, sosyal-duyusal ve davranissal gelisimi
iizerinde uzun dénemli etkilerini ortaya koymaktadir. Bu ¢alismanin amaci, anaokulunda sunulan fen etkinliklerinin
ve c¢ocuklarm anaokulundaki fen ve okuma becerilerinin ilkdgretim tgiincli siniftaki fen bagarisina etkisini
incelemektir. Calismada Ulusal Egitim Istatistikleri Merkezi tarafindan hazirlanan Okul Oncesi Uzun Dénem
Arastirmasi-Anaokulu Sinifi 1998-99 wverileri kullanilarak bir yapisal esitlik modeli gelistirilmistir. Sonuglar
anaokulundaki zenginlestirilmis fen deneyimlerinin ve okuma becerisinin ilkdgretim iigiincli siniftaki fen basarisi
iizerine olumlu etkileri oldugunu ortaya koymustur. Anaokulunda daha fazla fen etkinliklerine katilan 6grencilerin
iiclincii sinifta daha yiiksek fen basarisi sergiledigini belirtmektedir.

Anaktar Sozciikler: Anaokulu, fen basarisi, etkinlik temelli dgretim programi

OZET

Amac¢ ve Onem: Okuloncesi egitimin gelecek yillardaki 6grenci basarisi iizerine etkilerinin pekgok
aragtirmaci tarafindan vurgulanmasma ragmen bu alandaki uzun donemli etki aragtirmalari oldukca
sinirlidir. Bu ¢aligmada anaokulunda ¢ocuklara sunulan fen etkinliklerinin ve ¢ocuklarin anaokulundaki fen
ve okuma basgarilarinin ilkdgretim tiglincii siniftaki fen basarisina etkisi incelenmistir.

Yéntem: Ulusal Egitim Istatistikleri Merkezi tarafindan hazirlanan Okul Oncesi Uzun Dénem Arastirmasi-
Anaokulu Sinifi 1998-99 c¢alismasinin arastirmacilara sundugu olanaklardan yararlanilarak 4,490 6grenciye
ait uzun donemli veriler kullanilmistir. Ayni 6grenciler anaokulundan ilkdgretim {igiincii siifa kadar
izlenmis ve gelisimlerine y&nelik veriler toplanmustir. Orneklemin se¢iminde tam rassal ydntem
kullanilamadigi icin, orneklemin evren temsil edebilmesini saglayacak agirliklar kullanilarak bu islem
sonucu elde edilen veriler analiz edilmistir. Verilerin analizinde Yapisal Esitlik Modellemesi yontemi
kullanilmugtir.

Bulgular: Alt1 degiskenle dnerilen yapisal esitlik modelinin verilerle desteklendigi gdzlenmistir. Tlkdgretim
ticlincii siniftaki fen basarisinin en 6nemli iki belirleyicisi anaokulundaki fen basarisi ve anaokulundaki
okuma basaris1 olarak belirlenmistir. Beklenen bu etkilerin ardindan, anaokulundaki fen etkinliklerinin
siklig1 en etkili degisken olarak saptanmistir. Modelde bulunan diger degiskenler de anaokulundaki fen arag
gereclerinin kullanim siklig1, anaokulunda bir fen/doga alaninin varligi, ve fen kavramlarinin 6gretiminde
bilgisayar kullanim siklig1 olarak belirlenmistir. Belirlenen degiskenlerle kurulan yapisal esitlik modeli,
iiclincii siniftaki fen bagarisina iliskin varyansin %54 iinii agiklamistir.

Tartisma, Sonug ve Oneriler: Bu ¢alisma alanda eksikligi hissedilen uzun dénemli arastirma gereksinimi
dogrultusunda okul oncesi egitimin gelecekteki okul basarisi {izerine etkilerini incelemek amaciyla
gerceklestirilmistir. Veriler, anaokulundaki fen basarisinin ve zenginlestirilmis fen etkinliklerine katilma
sikliginin ilkdgretimdeki fen basarisi iizerine olumlu etkileri oldugunu ortaya koymustur. Ogrencilerin
ilkdgretimde fen alaninda daha basarili olabilmeleri icin fen etkinlikleriyle ¢ok daha 6nce okul Oncesi
donemde tanistirilmalart gerektigi goriilmektedir. Erken ¢ocukluk doneminde fen etkinliklerine daha sik
katilan ve siniflarinda daha fazla fen arag¢ gerecleri bulunan 6grenciler ilkdgretim tglincli sinifta daha
yiiksek fen basar1 diizeyi sergilemistir. Arastirmada ortaya konan bir baska olumlu ve 6nemli sonu¢ da
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anaokulundaki okuma becerileriyle ilkdgretim fen basaris1 arasindaki iliskidir. Okuma becerisi diger tiim
alanlardaki basariya etkileri olduguna inanilan bir temel degiskendir. Arastirmalar genellikle erken
¢ocukluk yillarindaki okuma becerisinin gelecekteki okuma ve genel okul basarisina etkilerini incelemistir.
Bu caligma, birbirinden ilgisiz gibi goziiken iki degisken arasindaki olumlu etkiyi dogrulamaktadir.
Anaokulunda daha iyi okuma becerilerine sahip olan g¢ocuklar ilkdgretim ii¢lincii sinifta daha yiiksek fen
basaris1 sergilemistir. Bu sonuglar 1s1ginda, yasa yapicilar, okul yoneticileri ve 6gretmenler anaokulu
siniflarinda ¢ocuklarin miimkiin oldugunca erken fen etkinlikleriyle ve arag¢ gerecleriyle tanigmalarini
saglayacak ortamlar diizenlenmesini saglamalidir. Diisiiniilenin aksine, anaokulu yillar1 fen kavramlarinin
Ogretimine baglamak icin erken degildir. Cocuklar bu yaglardaki anlamli fen etkinliklerinin olumlu
sonuglarini gelecekteki okul basarisina yansitabilmektedirler.
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