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ABSTRACT

STEM education is recommended to be started in early childhood. This study was conducted to
determine the effect of STEM activities on preschool students' scientific process skills. The study
was carried out with a total of 24 students (11 control groups, 13 experimental groups) who were
educated in a preschool in Elazig province during 2017-2018 academic year. In this study, quasi-
experimental design was used. The study consisted of activities involving STEM applications,
robotic studies and fun science experiments for 11 weeks. In the study, robotics studies and
amusing science experiments were integrated and applied in accordance with STEM
understanding. Applications lasted for 11 weeks. In the control group, the current program has
been adhered to during the course process. The scientific process skill test (SPST) was used as a
data collection tool in the study. The pre-test and posttest scores of scientific process skill test
were analyzed using the Mann-Witney U test. When the test statistic was examined, it was
concluded that the students in the experimental and control groups had a statistically significant
difference between the SPST post-test scores and sub-dimensions of SPST (p <.01). STEM
activities have been found to contribute to preschool students ‘scientific process skills.

Keywords: Preschool, scientific process skills, STEM activities.

IThis study is composed of some parts related to the study of master's thesis " The Effects of STEM Applications on
Preschool Students' Cognitive Field Abilities and Scientific Process Skills”
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INTRODUCTION

In the first quarter of the 21st century, we are encountering a new technology product every day. New
business areas and new requirements are emerging with every new technology, and adapting to these
developments pushes countries into new quests in the field of education. STEM education has begun to be
supported by many countries in recent years in line with these searches. The teaching of science technology
engineering and mathematics disciplines in an integrated approach has admitted growing relevance (Honey,
Pearson, & Schweingruber, 2014). Three aims for K-12 STEM education, to improve advanced instruction and
careers in STEM fields, to enlarge the STEM-capable workforce and to improve scientific literacy among the
general public, are defined by National Research Council (2011). It is understood that, it is aimed to participate
in the business world by means of scientific, economic, technologically equipped individuals with Stem
education in the USA. Countries that want to build a talented community in STEM, to advance in technology
and economy, will need individuals who have learned STEM disciplines (Turkish Industry and Business
Association-TUSIAD, 2014). STEM education is cared in the Turkey as in many countries (Australia, Brasil,
Finland, Korea) in the world. Studies on STEM education have begun (Adigiizel, Ayar, Corlu, & Ozel, 2012; Alan,
2017; Akgiindiiz, Aydeniz, Cakmakel, Cavas, Corlu, Oner & Ozdemir, 2015; Aygen, 2018; Baran, Bilici,
Mesutoglu, & Ocak, 2016; Corlu, Capraro, & Capraro, 2014; Gilhan & Sahin, 2016; Kececi, Alan, & Kirbag
Zengin, 2017).

STEM education is supported with different purposes like students to increase their interest in the stem area,
to enlarge the STEM-capable workforce, being a powerful country, main purpose of using STEM is because the
failures in PISA and TIMSS exam in Turkey (Aydeniz & Bilican, 2017). STEM Education Report of Ministry of
National Education General Directorate of Innovation and Educational Technologies (YEGITEK, 2016) offers to
debate STEM so that the results of exams such as TIMSS and PISA can be improved. TUSIAD (2014) specifies
that STEM education strategy that preference extension the number of students will be educated in STEM and
composing working activities. STEM education has become widespread in Turkey, especially with the initiative
of the private sector, but many of these initiatives were not appropriate to the nature of STEM education and
brought together the arguments. This confusion is also seen in researchers' study. The similar questions, “What
is STEM education? What mistakes are made in STEM education? How can STEM be integrated into the
education program?", have been argued. Some of these discussion topics, a) Can STEM be used with preschool
students? b) How can STEM education adapt to kindergarten? c) Is it needed? Although it is thought not
possible for a child who is already in kindergarten to work in a STEM field, in fact it is very important to start in
this age group. We are talking about the period children disrupt their toys when try to find out how work,
wondered about everything in their surroundings, tried to understand by asking questions, observing and

exploring like a scientist.

Preschool education is considerable because the students down to make sense of scientific concepts. Children

are defined as engineers, problem solvers, and collaborators at heart- with boundless potential for leadership,
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creativity and innovation (Stone-MacDonald, Bartolini, Douglas, & Love, 2012). There should be learning
environments for the development of these characteristics of children, which are considered to be the skills in
the 21st century. The experiences of the younger age are crucial in the next life of the individual. In the
preschool period, students can learn the ability to produce, critical thinking, problem solving and scientific
process skills at the most basic level. Preparing constructive, joyful, play-based and hands-on activities that
facilitate children to learn in a natural way all the necessary skills will advance children successfully through
school and life (Torres-Crospe, Kraatz, & Pallansch, 2014). STEM education is recommended to be started in
early childhood (Allen, 2016; Aronin & Floyd, 2013; Ata Aktlrk & Demircan, 2017; Kazakoff, Clements &
Sarama, 2016; Sullivan & Bers, 2013; Milford & Tippett, 2015; Moomaw & Davis, 2010; Stone-MacDonald,
Bartolini, Douglas, & Love, 2012; Torres-Crospe, Kraatz, & Pallansch, 2014). STEM education might help early
childhood to learn STEM domains and improve their skills (Ata Aktlirk & Demircan, 2017), can provide children
with discoveries of the world around them and improve of curiosity (Soylu, 2016), might increase the
probability of making positive decisions about STEM (Gonzalez & Fryer, 2014). STEM education might help
preschool children to skill in problem-solving and to associate with their peers to achieve the ultimate
construction (Bagiati & Evangelou, 2016). The preschool period should not be neglected for the lifelong of stem

literacy (Jipson, Callanan, Schultz, & Hurst, 2014; Soylu, 2016; Sullivan & Bers, 2016).

In recent years, the studies of STEM education in early childhood are increased in the world (Cil, 2017). Ata
Akturk and Demircan (2017) reviewed the literature (2006-2016) regarding STEM and visual arts integrated
STEM education practices in Early Child Education. According to this study a great majority (56.2%) of examined
empirical studies were conducted in United States. The studies related to Stem education in early childhood in
Turkey started in the last few years, and the number is quite low (Balat & Glinsen, 2017; Kegeci & Aydin, 2017;
Soylu, 2016; Oztiirk Yilmaztekin & Erden, 2016; Ugras, 2017; Ugras & Geng, 2018). The lack of studies related to
preschool stem education, lack of studies on the effect of STEM education on preschoolers and the lack of

practices that will serve as examples for preschool teachers is the reason for this study.
Importance of the study:

STEM applications were made with preschool students in this study. The applications will be an example for
researchers and preschool teachers. The effects of the STEM applications on pre-school students' scientific
process skills were investigated. The results obtained will provide insight into the impact of STEM applications

on scientific process skills.
METHOD

This study was conducted to determine the effect of STEM activities on preschool students' scientific process
skills. In this study, quasi-experimental design was used. Quasi-experimental design refers to the
implementation of an experimental design of analysis when full requirements of experimental not meeting the

control for experimental units are not devoted at random to at least two "treatment" conditions (Campbell &
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Riecken, 1968; Shadish & Galindo, 2010). Each class of students in the education system in Turkey is clear and is

difficult to remove. In such studies quasi-experimental method should be used (Maxim, 1999).

The study was carried out with a total of 24 students (11 control groups, 13 experimental groups), 13 girls and
11 boys, who were educated in a preschool in Elazig province during 2017-2018 academic years. Groups were
determined randomly because there was no statistically significant difference between the students' scientific
process pre-test scores. The groups are composed of students from the same environment and are
socioeconomically equivalent. The fact that groups come to school at different times according to dual
instruction has reduced the likelihood of being influenced by each other. The study consisted of activities
involving STEM applications, robotic studies and fun science experiments for a total of 11 weeks. In the study,
robotics studies and amusing science experiments were integrated and applied in accordance with STEM
understanding. Applications lasted for 11 weeks. In the control group, the current program has been adhered

to during the course process.

The scientific process skill test was used as a data collection tool in the study. Because the students were
illiterate, the scientific process skill test was applied to the students by the researcher guided by preschool
teachers (teachers of the experimental and control groups). The Scientific Process Skill Test (SPST), developed
by Sagirekekmekci (2016), consists of 20 questions with 3 items with 3 options and 17 items with 2 options. All
of the options are visualized according to the age group of the sample. The aim of the test was to measure a
total of 5 scientific process skills including observing, classifying, measuring, predicting and Inferring. The

confidence coefficient determined by the KR-20 test was 0.93.

Data of the study were analyzed quantitatively using SPSS. It was preferred to use nonparametric test because
the number of students in the experimental and control groups was low and the test scores did not meet the
requirement of normal distribution. The pre-test-posttest scores obtained by the scientific process skill test

were analyzed using the Mann-Witney U test.
The Practice

The study started to be implemented three weeks after the beginning of the academic year. This period is
especially given at the request of preschool teachers to familiarize the pupils with preschool education,
classroom rules and classmates. During the applications, students of experiment group were divided into two
groups as heterogeneous. The students selection for the groups was done by the preschool teacher since the
students is better known to. Since there were thirteen students, a group of 7 students and 6 students took
part. During the practices, two researchers provided guidance to groups. During the practices, the researchers
introduced the activities to the students and did not help the students in material selection or problem solving.
The preschool teacher responsible for the class observed the researchers throughout the practices and checked
whether the researchers guided the practice in the same way. The pre-school teacher was informed about the

activities beforehand in order to control the observer effect. It was found that 90% of the researchers provided
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guidance in the same consistency. Activities involving engineering applications were taken in the last weeks by
suggestions of preschool teachers; fun hands-on applications providing STEM adaptation were started firstly.

The short contents of the activities are as follows.

Color Race on the Milk (60 min): It is provided with colored activity, using milk and food coloring, to notice the
students the surface tension, enriched with natural samples, and provided the discussions on what can be done

by using this tension.

Experiment in the Kitchen (60 min): It is an interesting and entertaining start activity for the students to

discover that the chemicals we use in daily life and the ingredients we drink are chemicals that can react.

Let's Do Magic (60 min): Using the reagent obtained from cabbage water, the food we consume in our daily life
has measured the color change of the cleaning materials and measured the pH values using microprocessor-

assisted laboratory sets.

Tower Race (60 min): Designed for students to build robust, high, aesthetic towers using the materials they

choose from different materials.

Who Can Carry More Load? (80min): Students made different leverage designs using Lego sets.

Should We Do The Formula Race? (80min): The students have raced the moving vehicles they designed using

waste materials.

My Car Works with the Wind (80min): Students design a wind powered car using Lego robotic sets.

Solar Energy (80min): Students design solar powered cars using Lego robotic sets.

The Safety of the Eggs Is My Job (80 min): Students have taken safety precautions with their designs to reach

eggs at certain heights without breaking.

Figure 1. Sample Photos of Events
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FINDINGS

Descriptive statistics of experimental and control groups' scientific process pre-test (SPPRE) and scientific

process post-test (SPPOST)scores are given in Table 1.

Table 1. Descriptive Statistics Of Scientific Process Pre-Test And Post-Test Scores

. Median . Shapiro-
Tests Groups N Mean SD Skewness  Kurtosis Range Min Max Wilk
i

Experiment 13 12.38 1.61 -.463 .252 13 6 9 15 .640
SPPRE 5

Control 11 12.00 1.41 .0001 -1.05 4 10 14 377

Experiment 13 19.23 .83 -1.52 3.70 19 3 17 20 .001
SPPOST 1

Control 11 12.64 2.29 -1.46 3.20 3 8 7 15 .241

When Table 1 was examined, the mean of the experiment group’ SPST pre-test score before the application
(mean= 12.38) and the control group's SPST pre-test average (mean= 12.00); the mean scores of groups were
close to each other. There was difference between the average of the experiment group’s SPST post-test score
after the application (mean= 19.23) and the average of the control group’s SPST post-test score (mean= 12.64)
between SPST post-tests (mean difference= 6.59). The increase in the pre-test and posttest scores of the

experimental group was higher than the increase in the control group scores.

Skewness, kurtosis and shapiro wilk tests were examined to determine whether the scientific process skill test
scores of preschool students came from normal distribution. It was determined that posttest scores of the

groups were not distributed normally.

The findings of the Mann-Witney U test analysis of scientific process skill test and sub dimensions of SPST pre-

test-posttest scores of preschool students are given in Table 2.

Table 2. Mann-Witney U Test Results of Preschool Students' Scientific Process Skills Pre-test and Post-test

Scores
Group N Mean Rank  Sum of Ranks U p
‘ Experiment 13 13.38 174.00 60 497

Pre-test Scores of SPST ¢ trol 11 11.45 126.00

Total 24

Experiment 13 11.46 149.00 58 .366
Pre-test Scores of SPST

Control 11 13.73 151.00

401



IJOESS JUNE 2019

Observing Total 24
Pre-test Scores of SPST Experiment 13 10.92 142.00 51 .179
Classifying Control 11 14.36 158.00

Total 24
Pre-test Scores of SPSTExperiment 13 14.19 184.00 49.5 .178
Measuring Control 11 10.50 115.00

Total 24
Pre-test Scores of SPST Experiment 13 12.92 168.00 66 712
Predicting Control 11 12.00 132.00

Total 24
Pre-test Scores of SPST Experiment 13 14.65 190.50 43.5 .067
Inferring Control 11 9.95 109.50

Total 24

Experiment 13 18.00 234.00 .0001 .0001
Post-test Scores of SPST Control 11 6.00 66.00

Total 24
Post-test Scores of SPST Experiment 13 17.27 224.50 9.5 .0001
Observing Control 11 6.86 75.50

Total 24
Post-test Scores of SPST Experiment 13 14.81 192.50 42.50 .042
Classifying Control 11 9.86 108.50

Total 24
Post-test Scores of SPST Experiment 13 17.19 223.50 10.5 .0001
Measuring Control 11 6.95 76.50

Total 24
Post-test Scores of SPST Experiment 13 16.73 217.50 16.50 .0001
Predicting Control 11 7.50 82.50

Total 24
Post-test Scores of SPST Experiment 13 17.12 222.50 11.5 .0001
Inferring Control 11 7.05 77.50

Total 24

As shown in Table 2, there was no significant difference between the experimental and control groups in the
scientific process test pre-test scores, U=55, p>.005. According to the results of Mann-Whitney test, there was

no difference between the experimental and control groups' sub-dimensions of scientific process pre-test

scores; observing, classification, measuring, estimation and inferring.

As it is shown at the Table 2, it was found that there was meaningful difference between the scientific process

skills posttest scores of students in the class in which the STEM activities were applied and the students in the
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class in which the STEM activities were not applied, U=.0001, p<.0001. When the post-test scores of the
scientific process skills observing, classification, measuring, estimation and inferring sub-dimensions were
examined, a significant difference was found between the experimental and control groups for all dimensions.
Taking into consideration the average of the rankings, it is understood that the students in the class to which
the STEM activities are applied have higher scientific process ability than the students in the class to which the
STEM activities are not applied. This finding can be interpreted as the fact that STEM activities are effective in

enhancing the scientific process skills of pre-school children.
CONCLUSION and DISCUSSION

The ideas that the students lose their knowledge against STEM fields as the learning progresses (Brophy, Klein,
Portsmore, & Rogers, 2008) and starting STEM education as early as possible would also affect the students'
career in STEM fields in the future (Gonzalez & Fryer, 2014) effect the preschool STEM education to became
widespread. It has been found that the preschool period is the best time to start STEM education (Moomaw &
Davis, 2010), but there are not many STEM activities that can be used in the preschool period and will guide
teachers. STEM application examples need to be developed (Brophy, Klein, Portsmore, & Rogers, 2008). In this
study, practices that can constitute an example for pre-school teachers were realized and the effects of STEM
applications on the scientific process skills of preschoolers were investigated. When the data obtained from the
study were analyzed, it was concluded that the students in the experimental and control groups had a
statistically significant difference between the scientific process skill post-test scores (p <.01). According to sub-
dimensions of scientific process skills test scores, significant difference was found between the experimental
and control groups for all dimensions. STEM applications were effective to develop observing, classification,
measuring, estimation and inferring skills of pre-school students compared to the control group. It is expected
that preschool students will be able to observe, measure, compare, communicate, experience, connect or
establish relationships, draw conclusions and apply between objects or events (Alisinanoglu, Ozbey,. & Kahveci,
2007). These skills used to explain situations, to solve problems, to gather information and organizing collected
data need to be developed. The results of the study are very valuable in this respect. STEM education, which is
recommended for future generations to be equipped with 21st century skills, can be effective in the acquisition
and development of pre-school students' scientific process skills. This work is an exemplary work in this

respect. Similar applications should be promoted to increase STEM content to help preschool teachers.
SUGGESTIONS

By providing STEM education at preschool, students can gain a positive attitude towards STEM fields and
realize their abilities very early. Some points to be noted in the research to be done are suggested, starting

from some experiences that we have undertaken while carrying out this research.

e STEM applications should be initiated by giving students a period of time to adjust to school rules

and peers, not the first week they begin preschool.
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Should begin with STEM adapted entertaining applications before the hands-on applications
requiring engineering knowledge

The problem situation can be started by the drama application in which the students are taking part.
Even though the students are the same age group, activities that require the skill of the hand should

be planned taking into consideration the students who are in different development.

404



IJOESS JUNE 2019

STEM ETKIiNLIKLERINiIN OKUL ONCESi OGRENCILERIN BiLiMSEL SUREC BECERILERINE ETKiSi
TURKCE GENiS OZET
GiRIS

21. yuzyihn ilk ceyreginde, her glin yeni bir teknoloji Grlind ile karsilasilmaktadir. Her yeni teknolojiyle yeni is
alanlari, yeni gereksinimler ortaya ¢ikmaktadir ve gelismelere uyum saglayan bireylere ihtiya¢c duyulmaktadir.
Bu ihtiyag, tlkeleri egitim alaninda yeni arayislara itmektedir. Son yillarda bu arastirmalar dogrultusunda STEM
egitimi pek ¢ok Ulke tarafindan desteklenmeye baslamistir. Fen teknoloji mihendislik ve matematik
disiplinlerinin entegre bir yaklasimla 0gretilmesine olan ilgi giderek artmistir. (Honey, Pearson ve
Schweingruber, 2014). STEM'de yetenekli bir topluluk kurmak isteyen, teknoloji ve ekonomiyi ilerletmek
isteyen Ulkeler, STEM disiplinlerini 6grenmis bireylere ihtiya¢ duyacaklardir (Turk Sanayi ve Ticaret Dernegi-
TUSIAD, 2014). STEM egitimi ile ilgili calismalar diinyada bircok iilkede (Avustralya, Brezilya, Finlandiya, Kore)
oldugu gibi Tirkiye'de de yapilmaya baslamistir (Adigiizel, Ayar, Corlu ve Ozel, 2012; Alan, 2017; Akgiindiiz,
Aydeniz, Cakmakgl, Cavas, Corlu, Oner ve Ozdemir, 2015; Aygen, 2018; Baran, Bilici, Mesutoglu ve Ocak, 2016;
Corlu, Capraro ve Capraro, 2014; Gilhan ve Sahin, 2016; Kegeci, Alan ve Kirbag Zengin, 2017).

Ogrencilerin bilimsel kavramlari anlamlandirmaya basladigi okul &ncesi déneminde verilecek egitim cok
onemlidir. Cocuklarin kendi potonsiyellerinin gergeklestirebilmeleri ve Uretken bireyler olarak yetismelerinin
onl okul 6ncesi dénemde verilecek egitimle acilir (MEB, 2013). Okul 6ncesi donemde Ggrencilere lretme,
elestirel diisiinme, problem ¢6zme ve bilimsel siireg becerileri en temel diizeyde kazandirilabilir. Bu becerilerin
ortaya cikarilmasi ve gelistirilmesi icin STEM egitimine odaklanilmasi gerektigi goriisi giderek yayginlasmaya
baslamistir (Aronin ve Floyd, 2013; Ata Aktiirk ve Demircan, 2017). Bu ¢alisma, STEM etkinliklerinin okul 6ncesi

ogrencilerinin bilimsel slireg¢ becerilerine etkisini tespit etmek amaciyla gerceklestirilmistir.
YONTEM

Bu calisma, STEM aktivitelerinin okul 6ncesi 6grencilerin bilimsel slire¢ becerileri tizerindeki etkisini belirlemek
amaciyla yapilmistir. Bu g¢alismada yari deneysel tasarim kullanilmistir. Yari deneysel tasarim, deneysel
tasarimlarin gerekliliklerinin karsilanmadigi, gruplarin rastgele ayrilmadigi durumlarda kullanilir (Campbell ve
Riecken, 1968; Shadish ve Galindo, 2010). Tiirkiyede okul 6ncesi siniflarda 6grencilerin bulundugu subeler yil
basinda belirlenir ve egitim 6gretim sireci bu sekilde devam eder. Boyle calismalarda yari deneysel yontem

kullanilmalidir (Maxim, 1999).

Arastirma 2017-2018 egitim-6gretim yilinda Elazig ilindeki bir anasinifinda 6grenim goéren 13’0 kiz, 11’i erkek
olmak Uzere toplam 24 (11 kontrol grubu, 13 deney grubu) 6grenci ile gergeklestirilmistir. Calismada veri
toplama araci olarak bilimsel siire¢ beceri testi kullanilmistir. Ogrenciler okuma yazma bilmedigi icin bilimsel

sireg beceri testi okul dncesi 6gretmenleri (deney ve kontrol grubu 6gretmenleri) rehberliginde arastirmaci
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tarafindan okunarak 6grencilere uygulanmistir. Galismada kullanilan Bilimsel Siire¢ Beceri Testi (BSBT)
Sagirekmekgi (2016) tarafindan gelistirilmistir. BSBT'nin (¢ maddesi ¢ segenekten, onyeddi maddesi ise 2
secenekten olusmaktadir. Toplam madde sayisi 20’dir. Okul 6ncesi yas grubuna uygun olarak segenekler
sekillerle gorsellestirilmistir. Test ile gozlem, siniflama, 6lgme, tahmin etme ve ¢ikarimda bulunma olmak uzere
toplamda 5 bilimsel siire¢ becerisinin 6lglilmesi hedeflenmistir. Testin KR-20 ile belirlenen giivenirlik katsayisi,
0.93 olarak hesaplanmistir. Bilimsel slire¢ beceri testi ile elde edilen dntest ve sontest puanlari parametric

olmayan testlerden Mann Witney U testi kullanilarak analiz edilmistir.
Uygulama

Calismada deney grubunda, robotik calismalari ve eglenceli fen deneyleri STEM anlayisina uygun bir sekilde
entegre edilerek uygulanmistir. Uygulamalar 11 hafta siirmistir. Kontrol grubunda ise dersin islenis sirecinde
mevcut programa bagh kalinmistir. Calisma egitim 6gretim yili baslangicindan U¢ hafta sonra uygulanmaya
baslanmistir. Bu siire ozellikle 6grencilerin okul 6ncesi egitime, sinif diizenine ve kurallarina, sinif arkadaslarina
alismalari icin okul 6ncesi 6gretmenlerin istegi lzerine verilmisir. Uygulamalar sirasinda deney grubundaki
ogrenciler heterojen olacak sekilde iki gruba ayrilmistir. Gruplara 6grenci se¢imi 6grencileri daha iyi tanidigi igin
okul dncesi 6gretmeni tarafindan yapilmistir. On ¢ 6grenci oldugu igin bir grupta 7, diger grupta 6 6grenci yer
almistir. Uygulamalar sirasinda iki arastirmaci gruplara rehberlik yapmistir. Uygulamalar sirasinda arastirmacilar
ogrencilere etkinlikleri tanitmis, 6grencilerin malzeme segimlerinde veya problem ¢oéziimlerinde yardimci
olmamistir. Sinifdan sorumlu okul &ncesi 6gretmeni uygulamalar boyunca arastirmacilari gézlemlemis ve
arastirmacilarin ayni sekilde uygulamaya rehberlik yapip yapmadiklarini denetlemistir. G6zlemci etkisini kontrol
altinda tutmak icin okul éncesi 6gretmeni etkinlikler hakkinda énceden bilgilendirilmistir. Arastirmacilarin %90
ayni tutarhkta rehberlik yaptigi bulunmustur. Okul 6ncesi 6gretmenlerinin yonlendirmesiyle el becerisi
gerektiren, muhendislik uygulamalari igeren etkinlikler son haftalara alinmis, uygulamalar eglenceli fen

deneyleri ile STEM adaptasyonu saglanarak baslanmistir. Etkinliklerin kisa icerigi sirasiyla asagidaki gibidir.

sut Uzerinde Renklerin Yarisi (60dk): Siit Gizerinde gida boyasi ve deterjan kullanilarak olusturulan renkli
etkinlikle 6grenciler, ylzey gerilimini fark etmeleri saglanmis, dogadan oOrneklerle zenginlestirilmis ve bu

gerilimden faydalanilarak neler yapilabilecegi Gizerinden tartismalari saglanmustir.

Mutfakta deney var (60dk): Ogrencilerin, giinlik hayatta kullandigimiz, yedigimiz ictigimiz malzemelerin de
reaksiyona girebilen birer kimyasal oldugunu kesfetmeleri, gorsel acidan ilgi gekici, eglenceli bir baslangi¢

etkinligi yapilmistir

Hadi sihir yapalim (60dk): Lahana suyundan elde edilen ayira¢ kullanilarak, ginlik hayatta tikettigimiz gida,
temizlik maddelerinin renk degisimini gézlemlemis, mikro islemci destekli laboratuvar setlerini kullanarak pH

degerlerini 6lgmustiir.
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Kule Yarisi (60dk): Farkli malzemeler igerisinden segtikleri malzemeleri kullanarak saglam, yiiksek, estetik kule

yapmalari istenen 6grenciler kulelerini tasarlamistir.
Kim daha fazla yiik kaldirabilir? (80dk): Ogrenciler Lego setleri kullanilarak farkl kaldirag tasarimlari yapmistir.

Formula yanisi yapalim mi? (80dk): Ogrenciler atik maddeleri kullanarak tasarladiklari hareketli araglari

yarigtirmigtir.

Benim arabam riizgarla calisiyor (80dk): Ogrenciler Lego robotik setlerini kullanarak riizgar enerjisiyle calisan

araba tasarlamstir.

Giinesten gelen enerji (80dk): Ogrenciler Lego robotik setlerini kullanarak giines enerjisiyle calisan araba

tasarlamistir.

Yumurtamin giivenligi benden sorulur (80dk): Ogrenciler belirli yiikseklikten atilan yumurtalarin kirilmadan yere

ulasmasi icin yaptiklari tasarimlarla glivenlik dnlemleri almistir.
BULGULAR

Calismada okul 6ncesi 6grencilerine STEM etkinlikleri yapilarak ¢ocuklarin bilimsel slire¢ becerilerine STEM
uygulamalarinin bir etkisinin olup olmadigi incelenmistir. Calismanin verileri deney ve kontrol gruplarindaki
Ogrenci sayisinin az olmasi ve normal dagilimin saglanmamasindan dolayi SPSS kullanilarak nonparametrik
olarak analiz edilmistirb. Gergeklestirilen etkinlikler sonucunda okul 6ncesi 6grencilerinin bilimsel slreg¢ beceri
testinden aldiklari &ntest-sontest puanlari Mann-Witney U testi kullanilarak analiz edilmistir. Ogrencilerin
bilimsel slire¢ becerileri testi 6dntest puanlari arasinda anlamli bir farklilik bulunmamistir, U=60, p>.05. Bilimsel
sureg testi gozlem siniflama, 6lgme, tahmin ve c¢ikarim alt boyutlari mann-whitney 6ntest sonuglarina gore
deney ve kontrol gruplari arasinda uygulama 6ncesi fark bulunmamistir. Analiz sonucunda STEM etkinliklerinin
uygulandigi siniftaki 6grenciler ile STEM etkinliklerinin uygulanmadigi siniftaki 6grencilerin bilimsel sireg
becerileri son test puanlari arasinda anlamh bir fark oldugu bulunmustur, U=.000, p<.05. Bilimsel sireg
becerileri gozlem, siniflama, 6lgme, tahmin ve gikarim alt boyutlari son test puanlari incelendiginde, deney ve
kontrol gruplarinin arasinda tim boyutlar igin anlamli farklilk bulunmustur. Sira ortalamalari dikkate
alindiginda STEM etkinliklerinin uygulandigi siniftaki 6grencilerin STEM etkinliklerinin uygulanmadigi siniftaki
ogrencilere oranla bilimsel siire¢ becerilerinin daha yiksek oldugu anlasiimaktadir. Bu bulgu STEM
etkinliklerinin okul ©ncesi 0Ogrencilerin bilimsel silire¢ becerilerini artirmada etkili oldugu seklinde

yorumlanabilir.
TARTISMA VE SONUG

Ogrenim kademesi ilerledikge 6grencilerin STEM alanlarina karsi ilgilerini kaybetmesi (Brophy, Klein, Portsmore

ve Rogers, 2008), STEM egitimin mimkiin oldugu kadar erken yasta baslamasinin, 6grencilerin ileriki yillarda
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STEM alanlarinda kariyer yapmalarini da etkileyecegi goriisii (Gonzalez ve Fryer, 2014) okul 6ncesinde STEM
egitimini on plana c¢ikarmistir. Okul oncesi donemin STEM egitimine baslamak icin en uygun dénem oldugu
(Moomaw ve Davis, 2010,) ancak okul 6ncesi donemde kullanilabilecek, 6gretmenlere kilavuz olusturacak 6rnek
STEM etkinlikleri ¢ok fazla bulunmadigi goérulmdistiur. STEM uygulama oOrneklerinin gelistirilmesi gereklidir
(Brophy, Klein, Portsmore ve Rogers, 2008). Bu galismada okul dncesi 6gretmenlere 6rnek teskil edebilecek
uygulamalar gergeklestirilmis ve STEM uygulamalarinin okuléncesi &grencilerin bilimsel siire¢ becerilerine etkisi
arastirilmistir. Calismadan elde edilen veriler analiz edildiginde, deney ve kontrol grubundaki 6grencilerin
bilimsel sureg beceri sontest puanlari arasinda deney grubu lehine istatistiksel olarak anlaml bir farklilik oldugu

sonucu elde edilmistir (p<.01).

Okul 6ncesi 6grencilerinin gozlem yapma, 6l¢im yapma, kiyaslama, iletisim, deneyimleme, nesne veya olaylar
arasinda bag ya da iliski kurma, sonug ¢ikarma ve uygulama yapabilmesi beklenmektedir (Alisinanoglu, Ozbey
ve Kahveci, 2007). Gunlik hayatta karsilasilan durumlari agiklamak, problemleri ¢6zmek, bilgi toplamak ve
toplanan verileri diizenlemek icin kullanilan bu beceriler gelistirilmelidir. Calismanin sonuglari bu acidan ¢ok
kiymetlidir. Gelecek nesillerin 21. yiizyil becerileriyle donanimli olmasi igin dnerilen STEM egitimi, okul dncesi
Ogrencilerinin bilimsel slire¢ becerilerinin kazandiriimasinda ve gelistiriimesinde etkili olabilir. Bu galisma bu
acidan o6rnek bir calismadir. Benzer uygulamalar arttiriimali, okul Oncesi 6gretmenlerine yardimci STEM

icerikleri kazandiriimaldir.
Oneriler

Okul 6ncesinde STEM egitimi uygulamalarina yer verilerek, 6grencilerin bilimsel stire¢ becerileri gelistirilebilir,
yeteneklerini ¢cok erken donemde fark etmeleri saglanabilir. Bu calismayi gerceklestirirken edindigimiz bazi

deneyimlerden yola g¢ikarak, yapilacak ¢alismalarda dikkat edilmesi gereken bazi noktalar 6nerilmektedir.

e STEM uygulamalari 6grencilerin okula basladiklari ilk haftalarda degil, okul kurallari ve akranlarina

alismalariigin bir siire verilerek baslanmalidir.

e Miuihendislik bilgisi gerektiren etkinlikler ©ncesinde, STEM adaptasyonu vyapilarak eglenceli

uygulamalarla baslanilmasi 6zellikle el becerisi gerektiren uygulamalara hazirlik olusturacaktir.
e  Etkinliklerde problem durumu 6grencilerin gérev aldigi drama uygulamasiyla baslatilabilir.

e Yas grubu olarak ayni olsa da Ozellikle el becerisi gerektiren etkinlikler farkli gelisimde bulunan

ogrenciler gbz 6ninde bulundurularak planlanmalidir.

Anahtar Kelimeler: Okul 6ncesi, bilimsel siireg becerisi, STEM etkinlikleri.
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