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Abstract

This study was conducted to examine the effect of STEM education training practices developed
for preschool children by the researcher on scientific process skills. The research is in the form of a
quasi-experimental study. The research group consists of preschool children studying in the
preschool classrooms of a primary school in 2020-2021. In the research, the "Preschool Scientific
Process Skill Test " developed by Sahin, Yildirim, Strmeli, and Giiven (2018) and the "General
Information Form" developed by the researcher were used as data collection tools. At the beginning
of the research, a pre-test was applied to each participant after obtaining the necessary permissions.
STEM education training activities developed by the researcher were applied to the children in the
experimental group during the research process; the daily education flow specified in the 2013
Preschool Education Program continued for the children in the control group. Independent groups
T-Test was performed to reveal the difference between pre-test and post-test scores; paired sample
T-Test was conducted to see if there was a significant difference between pre-test and post-test
scores of experimental and control groups. T-Test and one-way analysis of variance (ANOVA) was
used to see the effect of demographics on scientific process skills. According to the results of the
analyses, no significant difference was found between pre-test scores; however, a significant
difference was observed between post-test scores in favor of the experimental group. It was
concluded that the developed STEM training practices positively affect the children's scientific
process skills.
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The effect of STEM training practices....

INTRODUCTION

Human beings are creatures who have always kept their curiosity fresh from the past to the present. Fast
access to information has especially become easier in the 21t century with the developments in
technology. These rapid developments have led to the emergence of new systems in many areas. Hence,
today's people have become more productive, and at the same time, they question the knowledge they
access rather than accepting it dogmatically (Akgiindiiz, Aydeniz, Cakmakgl, Cavas, Corlu, Oner &
Ozdemir, 2015). Critical thinking, problem solving, information literacy, and learning to learn are
examples of these skills that enable people to closely follow their period's developments (Binkley, Erstad,
Herman, Razen, Ripley, Miller-Rici & Rumble, 2012).

Along with developing skills, countries have made the necessary arrangements to not lag behind the
times; they took important steps toward catching up with the era with these regulations. In this sense,
important steps have been taken in Turkey with the 2023 Education Vision; the importance of raising
individuals who are well-equipped, curious about science, and keeping up with the times was
emphasized. The importance of early childhood, which is accepted as the first years of life, was also
mentioned in the relevant vision, and the necessity of increasing the investments for early childhood
and including preschool education within the scope of compulsory education was underlined (Ministry
of National Education [MONE], 2018).

According to the literature, early childhood is very important for the future of individuals; it is a period
in which curiosity, questioning, logical and mathematical mastery, and sensitivity to science increase
proportionally (Ekici, Bardak & Zadeh, 2018; Erdogan & Baran, 2005; Kildan & Pektas, 2009). The plans
and teaching processes that will positively affect children's development should be included in this
period which seriously affects children's future. Children's curiosity and interest in science should be
promoted. Children should be allowed to learn on their and should be guided where necessary. In this
sense, it should not be forgotten that early childhood is the basic building block of life. The
developmental characteristics of children should be taken into account while providing education.

The development of children accelerates in the preschool period, and children gain experience in
producing solutions to the problems they encounter (cited in Anliak & Dinger, 2005). The preschool
period, known as the first period in the child's life, covers critical times. The skills that the child should
acquire in this period should be presented with rich stimuli. The knowledge and skills that the child
cannot acquire in time will appear in the future as problems that are difficult to solve (Giirkan, 2000). For
this reason, the scientific skills that the children would acquire in the preschool period are very important,
as these skills will positively affect the reasoning ability the children will use in the future. Considering
all these facts, the policies implemented in the education systems by the states, the value they attach to
the children and the investments made in the preschool area gain importance.

In today's world, many countries aim to raise productive individuals who are equipped with today's
century skills and who contribute to all developments. With the acceleration of 215t century needs and
technological development, the need for individuals who can research, explore, and analyze is increasing
day by day (Bal, 2018). Considering these needs, STEM training activities that will keep children's interest
in science alive and serve many aspects of science have come to the fore and have begun to take their
place in the education programs of many countries (STEM Education Report, 2016).

STEM education, whose goal is to raise 215-century people, is an initiative that includes different

components (DeJarnette, 2012). STEM education, which was first put into practice in the United States,
spread to many countries globally over time and it aimed to raise individuals to fit the age of science by
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integrating STEM into the countries' education systems. When the intended goals are successful,
individuals reach the level where they can use scientific process skills actively.

STEM activities, which are important in developing children's scientific thinking, producing rational
solutions to problems, and improving reasoning skills, are also important in developing scientific process
skills. Since STEM education is an investment made in early childhood that supports children's scientific
process skills, it also strengthens countries' economic and social structures (Gonzalez & Kuanzi, 2012;
Kandemir & Yilmaz 2012).

International and domestic studies involving STEM training activities conducted in the recent past, where
STEM training activities have gained such importance, are very limited; besides, many studies that
contribute to the literature mostly cover other periods apart from early childhood (Akdag & Giines, 2015;
Altan & UgUncUoqu, 2018; Aygen, 2018; Gokbayrak & Karisan, 2017; Moore, Stohlmann, Wang, Tank,
Glancy & Roehrig, 2014; Ozbilen, 2018; Roehrig, Moore, Wang & Park, 2012; Swaid, 2015; Yildirm &
Altun, 2015; Yildinm & Selvi, 2017; Yilmaz, Gulgin & Caglar, 2017). There are many notable studies on
children’s scientific process skills in the preschool period (Alabay, 2013; Ayvaci, 2010; Buyuktaskapu,
Celikdz & Akman, 2012; Karamustafaoglu & Kandaz, 2006; Kuru & Akman, 2017; Sahin, Gliven &
Yurdatapan, 2011; Sahin, Yildinm, Stirmeli and Giiven, 2018; Tan &Temiz, 2003; Vurucu, 2019). In
addition, Kazakoff, Sullivan and Bers (2013) work in STEM magnet schools, Bagiati and Evangelou (2015)
engineering-based STEM studies, Aquilar (2016) and Donnelley Smith (2018) has worked with teachers
on STEM. Besides, Durkin (2018) working with children on STEM-based weather conditions, Park, Park
and Bates (2018); Case study STEM activities with children aged 3-6 Floreal (2019) and Tao (2019) are
schools for STEM-based applications. By carrying out studies on the attitudes of administrators and
teachers, different have made gains.

STEM activities applied in early childhood are an important area in children's development (Ekici et al.,
2018). Different methods have been used for children's scientific process skills. However, STEM training
activities in the preschool period have started to occupy a very important place recently, especially in
children's scientific process skills. There are some studies in the literature involving the effect of STEM
activities on the scientific process skills of children in the preschool period, but these studies are limited
(Akcay, 2018; Akcay, 2019; Alan, 2020; Ata-Aktirk, 2019; Bal, 2018; Cilengir-Giiltekin, 2019; Ocal, 2018;
Unal, 2019). In this sense, there is emptiness in the relevant literature. This study will fill the gap by
examining the effect of STEM activities on children's scientific process skills. This study is thought to be
important in shedding light on future studies. Based on all this information, in this study, STEM education
training activities were prepared for children in early childhood to develop and support children's
scientific process skills. The study aims to investigate the effect of STEM education training activities on
children's scientific process skills. Pre-School Scientific Process Skill Test (SPST) developed by Sahin,
Surmeli, Yildinm, and Giliven (2018) was selected to measure the effect of STEM education training
activities on children's scientific process skills, and necessary permissions were obtained from the
relevant people.

METHOD

The main purpose of this study is to examine the effect of STEM education training activities developed
for preschool children on children's scientific process skills. For this purpose, the following research
question was addressed: what is the effect of STEM education training activities prepared for children in
early childhood on their scientific process skills?

Research Design

In this study, a quasi-experimental method consisting of pre-test/post-test, with control and
experimental groups, was used. In this design, the participants are not randomly assigned to the groups;
they are already ready (Buyukoztirk, Cakmak, Akgun, Karadeniz & Demirel, 2010). The test is applied to
participants both at the beginning and at the end of the study. It is an excellent method to see the effects
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of the dependent variable on the independent variables (Fraenkel, Wallen & Hyun, 2011). In experimental
studies, research-oriented training activities are performed in the experimental group, whereas no
intervention is made in the control group (Creswell, 2017).

Participants and Procedure

The research group consisted of young children who attend preschool classrooms of a primary school
affiliated with MONE in a province in the fall semester of the 2020-2021 academic years. A total of 20
children, 10 in the experimental and 10 in the control group were included in the study. Since the
implementation process of the study took place during the pandemic, more children could not be
included in the study. Before starting the study, necessary permissions were obtained from the parents,
relevant institutions, and persons. During the study, social distance rules were followed, and maximum
attention was paid to masks and hygiene rules.

The experimental and control groups selected as the research sample were determined by simple
random sampling, where everyone has an equal chance to be included in the experimental and control
groups (Buylkoztirk et al., 2018).

Measures

SPST developed by Sahin, Yildinm, Stirmeli and Glven (2018) was used as a data collection tool. In
addition, the General Information Form was used to collect information about the families of the children
included in the study. The researcher obtained the necessary permissions from families using the Parent
Permission Certificate prepared by the researcher for the scale applied to the children in the
experimental group and the STEM education training activities developed by the researcher. Likewise,
for the scale applied to the children in the control group, the necessary permissions were taken from the
families by using the Parent Permission Certificate.

General Information Form

The General Information Form was created to determine the demographic characteristics of the children
participating in the study and their families. This form contains information such as children's full name,
number of siblings, gender, date of birth, mother's education, mother's occupation, father's education,
father's occupation, family income, and whether the family is an immigrant.

Preschool Scientific Process Skill Test (SPST)

SPST developed by Sahin, Yildirim, Stirmeli & Gliven (2018) was used to determine the scientific process
skills of preschool children. The test contains a total of 16 questions covering the scientific process skill
levels of preschool children (observation, classification, estimation, measurement, recording data,
communication, and reasoning). The content of the questions was prepared in a way that children could
understand, and the developmental characteristics and periods of children were taken into
consideration. There are 12 multiple choice questions, three open-ended questions, and one
performance-based question in the test. The average administration time is 15 minutes.

The research aimed to implement STEM education training activities to support and develop children's
scientific process skills and measure children's scientific process skills. It was planned to use the control
and experimental group model with a pre-test-post-test before and after implementing STEM education
training activities (Karasar, 2005). Expert opinions were consulted to confirm the suitability of the test,
and SPST was found to be suitable for use in the study. The features of the SPST are given below (Sahin,
Yildirim, Sirmeli & Glven, 2018).

STEM Education Training Practices

A detailed field search was conducted for STEM education training activities (12 activities with STEM
content), which were developed to improve the scientific process skills of children in early childhood. In
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line with the results obtained from the field search, 12 STEM-related activities were prepared for
preschool children, and a six-week implementation process was carried out. The opinions of three
experts in early childhood were taken, and 12 activities with STEM content prepared by the researcher
have been revised accordingly. In addition, the opinions and suggestions of six preschool teachers
working in the field were taken into consideration. The activities were prepared to include STEM
components, namely science, technology, engineering, and mathematics. The prepared STEM education
application addressed the developmental characteristics of children and various development areas
(cognitive, affective, psychomotor, etc.). The activities were prepared in line with the achievements and
indicators of the MONE 2013 Preschool Education Program. The process supported the development of
children in terms of creativity and imagination besides scientific process skills, and attention was paid to
opportunity education. The activities were planned based on the Basic Features of the Program in the
MoNE 2013 Pre-School Education Program, including the following characteristics: "child-centered,”
"“flexible," "balanced," "exploratory learning is a priority," "promoting the development of creativity," and
“themes are a tool, not a goal."

STEM education training activities, developed according to the program's basic features, were integrated
with art, music, movement activities, and the preparation to read and write. All development areas of
children (cognitive development, language development, social and emotional development, motor
development, and self-care skills) were included. Each activity consisted of the following titles: name of
the activity, type, age group, achievements and indicators, materials, words, concepts, learning process,
evaluation, and adaptation. Opinions were received from two educators, each being an expert in science
and mathematics, on the suitability of STEM-based activities prepared in the program's content to
science, mathematics, engineering, and technology. In addition, the opinions of an educator who is an
expert in the field of information technologies and robotic coding were taken, and the researcher gave
the activities the final form after getting all opinions and suggestions. The overall table of the training
activities consisting of prepared STEM-based activities is as follows:

Table 1.STEM Education Training Activities Schedule
Week Theme of the Activity Name of the Activity
Do Fish Drink Milk?

1. Week Fish Theme Lost Fin of the Clownfish
2. Week Train Theme Black Train
' My Train Station!

3 Week Ant Theme The L.|fe Adven'Fures of Ants

Imagine & Design
i ?

4 Week Computer Theme Are Computers Intelll.gent.

Young Inventors Design Computers
. Let's Know the Kangaroo
5. Week Kangaroo and Bridge Theme We Design a Bridge
6. Week Robot Theme The Origin of Robots

| am Designing a Robot

For example; In the "Lost Fin of the Clownfish" activity, which was prepared around the fish theme, how
a fin can be designed for a clown fish that lost one of its fins, and how the designed fin could facilitate
the movement of the fish in the water was discussed and brainstormed before the activity. Children were
given the opportunity to guess, communicate by explaining the designs they guessed and visualize the
results of their designs by drawing.
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Schema 1.Drawings of lost fin of the clownfish activity

Administration of the Pre-test

SPST was administered as the pre-test to the preschool children included in the experimental and control
groups. The pre-test was carried out in an empty classroom on the floor where the kindergartens are
located. The researcher administered the pre-test, and the answers given by the children were noted
one by one. SPST was administered to each child individually, and the pre-test application took
approximately 15-20 minutes for each child.

Implementation of Developed STEM Education Training Activities

STEM education training activities developed by the researcher within the scope of the study were
administered to the experimental groups for six weeks, as two days a week. The implementation started
on the first school day of the week following the end of the pre-test. Since the implementation days did
not fall on any public holiday, no problems were encountered. Before implementing the activities, the
researcher organized a meeting with the children in the experimental group. Both the researcher and
the training activities were introduced to the children. The children in the control group continued the
activities included in the daily education flow and the practices included in the monthly plan of the
school while the activities were being applied to the experimental group. The education process
continued with the preschool teacher for the control group, and the researcher did not intervene. The
beginning stages were started with science and mathematics activities rather than engineering and
design activities through the themes distributed across weeks. In this way, important schemes, namely
recognizing the problem, producing possible solutions based on the problem, designing, and making
decisions, were created in the mind of experimental group children (Hynes, Portsmore, Dare, Milto,
Rogers, Hammer & Carberry, 2011). Implementing engineering and design skills activities continued
based on the schemes formed in the children's minds. Before each activity, the past activities were
reminded, and the children were talked about what they remember. The activity process continued with
a spiral approach every week. Three-dimensional evaluation (from the child's perspective, the
researcher's perspective, and the program's perspective) was made after each activity for a total of 12
activities implemented throughout the process.

Administration of the Post-Test

After performing the developed STEM education training activities to the experimental group, the post-
test (SPST) was conducted on the children in the experimental and control groups. The administration
of the post-test was carried out in the same environment as the pre-test. The post-test study was applied
individually to each child in the experimental and control groups. Meanwhile, the researcher observed
that the application with the children in the experimental group took shorter.

Data Analysis

The information collected with the General Information Form and SPST were transferred to the computer
environment and analyzed with the SPSS program. In the data analysis part, since the total number of
participants in the experimental and control groups was less than 30, the literature review showed non-
parametric tests are performed in these cases (Fraenkel et al., 2011). However, having less than 30
participants in the experimental and control groups was not always sufficient as the only criterion
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(BUyukoztirk et al., 2010). Therefore, the normality of the data obtained from the groups was checked.
Parametric test conditions of the data distribution should be checked to make scientifically accurate
predictions about the study population. For this purpose, the Kolmogorov-Smirnov test was applied to
examine the kurtosis and skewness coefficients and decide whether the data showed normal distribution.

According to the relevant test results, the pre-test data showed a normal distribution, and the post-tests
showed a near-normal distribution (Chou & Bentler, 1995). In line with the results obtained by taking
the opinions of three statistics experts, analyses were performed by using parametric tests in the
research, and the results were interpreted.
The parametric tests used in the analyses and the groups for which they were used are as follows:
— Independent Groups T-Test was used to see whether there was a significant difference between
the pre-test scores of the experimental and control groups.
— Independent Groups T-Test was used to see whether there was a significant difference between
the post-test scores of the experimental group and the control group, which was not intervened.
— Paired Sample T-Test was conducted to determine whether there was a significant difference
between the experimental group's pre-test and post-test scores.
— Paired Sample T-Test was performed to determine whether there was a significant difference
between the control group's pre-test and post-test scores.
— Covariance Analysis was conducted to measure the significance of the change in participants'
Preschool Scientific Process Skills after using the educational model.

Validity, Reliability, and Ethical Considerations

The Academic Ethics Committee of the university was applied to obtain the necessary permissions for
administering SPST on the experimental and control groups and implementing STEM education training
activities developed by the researcher. The Provincial Directorate of National Education and the school
administration, where the research would be carried out, were also contacted to get the necessary
permissions. After the official permissions were completed, the school administrators and the primary
school teachers were met face-to-face and informed about the process. The parents were briefly
informed to obtain the necessary permissions and collect demographic information while taking their
children after school. Afterward, the teachers of the classes were informed by phone and message. At
this point, face-to-face interviews could not be conducted with parents due to the pandemic. The
General Information Form, Informed Consent Form, and Parental Leave Certificate were sent to the
parents through the children. Information and permissions were collected from the parents who filled
out the mentioned documents at home. Since the children in control and experimental groups were
attending school regularly, no problems of absenteeism and disruption were encountered in the process.

Research Ethics

This study meets the principles of research ethics. It is a part of a master thesis and it is ensured that it
addresses ethics principles and standards of scientific research. Ethical approval was obtained from the
Usak University in October 2020 for “the ethics committee approval for research and publication in social
sciences and humanities” (Document date / number: 09.10.2020 / 2020-116).

FINDINGS

The following findings were taken into account within the scope of the research question, "What is the
effect of STEM education training activities developed for children in early childhood on their scientific
process skills?": the pre-test and post-test scores of the experimental and control groups from SPST, the
findings related to the pre-test-post-test scores of the experimental group on which the developed
STEM education program was implemented, and the findings related to the pre-test-post-test scores of
the control group. In addition, Covariance Analysis findings were used to measure the significance of
the change in participants' scientific process skills after the developed STEM education program and to
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control both groups' pre-test and post-test scores to predict the difference between the groups'
adjusted achievement scores.

Independent groups T-Test was used to determine whether there is a significant difference between the
pre-test scores of the experimental and control groups. Analysis results are presented in Table 2.

Table 2.The Results of Independent Groups T-Test Applied to SPST Pre-Test Scores

Test Group N X S.S t df p
Pre-test Experimental 10 5.70 1.70294 .594 18 .560
Control 10 5.20 2.04396 .594 17.432

Table 2 shows no significant difference between pre-test scores of the groups according to independent
groups T-Test results (p>0.05). The average pre-test score of the experimental group was (X=5.70), and
the average of the control group was (X=5.20). The average pre-test scores of both groups were close
to each other.

Independent groups T-Test was used to determine whether there was a significant difference between
the experimental and control groups post-test scores. Analysis results are presented in Table 3.

Table 3. The Results of Independent Groups T-Test Applied to SPST Post-Test Scores

TEST GROUP N X S.S t df p
Post- Test Experimental 10 13.70 2.05 9.879 18 .000
Control 10 5.60 1.57 9.879 16.864

According to Table 3, the post-test scores of the experimental group differed significantly from the
control group (p<0.05). The experimental group scores, in which STEM education training activities
consisted of 12 activities were implemented, were higher than control group scores, which were not
intervened.

Paired Sample T-Test was conducted to determine whether there was a significant difference between
the experimental group's pre-test and post-test scores. The results are presented in Table 4.

Table 4. Paired Sample T-Test for the Difference in SPST Pre-Test/Post-Test Scores of Experimental
Group Students

EXPERIMENTAL N X S t df p
Pre-Test 10 5.70 1.70 -12.312 9 .000
Post-Test 10 13.70 2.05

According to Table 4, there was a significant difference between experimental group students' pre-test
and post-test scores (p<0.05). Regarding the arithmetic means of the participants' scores, on whom the
developed STEM education program was administered, the average pre-test score was X=5.70, whereas
the average post-test score was X=13.70. This result can be interpreted as STEM education training
activities administered on the experimental group were quite effective in developing Preschool Scientific
Process Skills.

Paired Sample T-Test was conducted to determine whether there was a significant difference between
the control group's pre-test and post-test scores. The results are presented in Table 5.
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Table 5. Paired Sample T-Test for the Difference in SPST Pre-Test/Post-Test Scores of Control Group
Students

CONTROL N X S t df p
Pre-Test 10 5.20 2.04 -.739 9 A79
Post-Test 10 5.60 1.57

According to Table 5, there was no significant difference between control group students' pre-test and
post-test scores (p<0.05). Regarding the arithmetic mean scores of the participants on whom the
developed STEM education program was not administered, the average pre-test score was X=5.20 and
the average post-test score was X=5.60. It was concluded that no significant increase occurred in
Preschool Scientific Process Skills in the absence of STEM education training activities, which consisted
of 12 activities.

Table 6. Descriptive Statistics

Group Mean S N
Experimental 13.7 2.05 10
Control 5.6 1.57 10
Overall 9.65 4.52 20

Regarding adjusted post-test mean scores given in Table 6, it is concluded that the averages of the
experimental group were higher than the control group.

Table 7.Covariance Analysis for the Effectiveness Check of SPST Pre-Test and Post-Test (Dependent
Variable: Post-Test)

Sum of Squares df Mean of Squares F E::‘ze:t

Adjusted Model 342.0852 2 171.042 62.578 .000 .880
Intercept 97.415 1 97.415 35.641 .000 677
Pre-Test 14.035 1 14.035 5.135 .037 232
Group 303.362 1 303.362 110.989 .000 867
Error 46.465 17 2.733

Total 2251.000 20

Adjusted Total 388.550 19

R Square =.880 (Adjusted R Square = .866)

Regarding Table 7, the variances were homogeneously distributed (95%). There was a difference
between the adjusted achievement scores of the groups. In other words, it was concluded that
participants' Preschool Scientific Process Skills differed according to the teaching method. It can be said
that STEM education training activities, which consists of 12 activities, positively affected participants’
scientific process skills.

DISCUSSION AND CONCLUSION

To answer the research question "What is the effect of STEM education training activities developed for
children in early childhood on their scientific process skills?", the difference between the pre-test and
post-test scores of the children included in the study was examined. According to the data analysis, no
significant difference was found between the pre-test and post-test scores of the control group, which
did not receive any intervention during the study. However, there was a significant difference between
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the pre-test and post-test scores of the experimental group, on which STEM education training activities
were administered. This difference may be attributed to the fact that STEM education training activities
provided positive results on the scientific process skills of the children in the experimental group.

Scientific process skills are basic skills that facilitate people's learning, allow them to do research, and
aim to take responsibility for their learning, and as a result, increase the permanence of learning (Cepni,
Ayas, Johnson & Turgut, 1997). In this study, the children in the experimental group played an active
role in acquiring these skills, and therefore STEM education training activities gave positive results in
creating their skills. Regarding the relevant literature, this study shows parallelism with different studies
in which STEM activities prepared for children in early childhood improved their scientific process skills
(Abanoz, 2020; Atik, 2019; Bal, 2018; Giinsen, Fazlioglu & Bayir, 2018; Kavak, 2019; Ocal, 2018; Unal,
2019). Among the reviewed studies, those that used different education and training programs
(constructivist approach, brain-based learning, out-of-school learning environments, project approach,
Montessori method, etc.) were also effective on scientific process skills (Alabay & Ozdogan, 2018;
Buyuktaskapu, 2010; Civelek & Akamca, 2018; Ozkan, 2015; Sahin, Giiven & Yurdatapan, 2011; Uludag,
2017; Ustiindag, 2019; Yagci, 2016). Based on these results, it can be said that different programs
implemented in early childhood positively affected children's scientific process skills, thus supporting
the findings of this study. On the other hand, the objectives of the STEM process for raising 21st-century
people include critical thinking, the ability to communicate with people in different fields, creativity and
imagination skills, and scientific thinking skills (Partnership for 21st Century Skills (P21), 2019).

In this sense, according to Choi and Hong (2013), children can have the skills mentioned above after a
properly designed and implemented STEM education. STEM practices also play an important role in
meaningful learning, enabling people to find rational solutions to the problems encountered in daily life
in line with the skills they have acquired, using scientific process skills, and to realize the objectives of
the 215t century (Yildinm & Selvi, 2018). At the same time, STEM studies on scientific process skills,
conducted in primary school, provided the feedback that they created a significant difference at the end
of the process (Alan, 2017; Cotabish, Daily, Robinson & Hughes, 2013; Duygu, 2018; Kavak, 2019). STEM
practices administered in early childhood are very important for children to learn science in the future.
Integrating children's existing scientific knowledge schemes with STEM components makes it easier for
children to learn several concepts of scientific knowledge (Brenneman, Stevenson Boyd & Frede, 2009).
In other words, it was observed that engineering knowledge and skills awareness, which is one of the
STEM components, was developed in children studying STEM in early childhood, and they created
various products after STEM education (Bagiati & Evangelou, 2018).

On the other hand, it was concluded that children have innate engineering skills, and the STEM process
facilitates using these skills. The used skills put scientific process skills to work, and therefore the STEM
program and/or activities had positive results on children's scientific process skills (Christenson & James,
2015; Malone, Tiarani, Irving, Kajfez, Lin, Giasi & Edmiston, 2018; Tippett and Milford, 2017). Besides, the
following facts were observed in the activities planned for the STEM process and administered on the
experimental group: children were allowed to learn by experience, children took the responsibility of
their learning, and the teaching techniques contributed positively to children's scientific process skills.
Regarding the pre-test and post-test score comparisons of the children in the experimental group, there
was a significant difference in the post-test scores. In this respect, the results overlap with
Chittleborough, Treagust, Mamiala and Mocerino's (2005) view that children's learning by experience in
developing scientific process skills in the relevant field ensures that the activities are learned through
concrete objects and facilitates their permanence.

Research findings show that STEM education training activities developed for children in early childhood

effectively affect children's scientific process skills. The objectives of raising 21%-century individuals can
be listed as metacognitive learning, gaining experience by doing and living, activating scientific process
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skills, bringing rational and scientific solutions to problems, and integrating these skills into education
and daily life by using modern technologies. Considering that STEM components cover science,
technology, mathematics, and engineering, they serve to raise 215%-century individuals. In this context,
the conclusion that STEM studies are effective on scientific process skills derived from previous studies
can be generalized for the current study. On the other hand, considering the importance of early
childhood STEM practices in recent years, this study also shows the necessity of integrating STEM
programs and activities with early childhood education. It shows parallelism with the studies supporting
this need in the literature (Moomaw & Davis, 2010; Park, Dimitrov, Patterson & Park, 2016).

The limitations of the study are
e It is limited to the preschool classroom within a primary school affiliated to the Ministry of
National Education in Usak-Turkey in the 2020-2021 academic year.
e Itis limited to the data collected by SPST.
The time allocated for the implementation of STEM activities in the experimental group was six weeks.
However, it was limited to two days per week due to the Covid-19 pandemic.

Recommendations

Based on the study results, the suggestions developed for new studies to be carried out are presented
below. Providing STEM training for teachers working in early childhood will ensure that they are
equipped with the literature and practice-oriented activities. Teachers should focus on activities that
include STEM components in their classrooms, allowing children to increase the likelihood of using their
scientific process skills. Within the scope of early childhood education, permanent learning should be
created in children by integrating STEM components with preschool education's activity plans. This
research was based on a quantitative design. It is possible to capture different clues by applying
qualitative or mixed-pattern designs in future studies. Different sample groups should be selected in
future studies. The research was mostly designed as a descriptive model; the effects of applied STEM
programs on individuals' future lives can be examined by planning longitudinal studies. In this study, the
number of participants was kept low due to the pandemic. In future studies, the number of participants
should be increased and analyzed in terms of different variables. The scales involving STEM and scientific
process skills are quite limited; conducting scale development studies in these areas will make important
contributions to the field. Similar studies should be designed and administered to different age groups.
Finally, this study was limited to six weeks and 12 activities that include STEM components, as a
disadvantage brought about by the pandemic conditions. Future studies may include more activities,
ensuring that the time is spread over a longer period.
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