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Abstract

The research was conducted to explore whether the Montessori approach-based STEM activities
affect the pre-school pre-service teachers' lifelong learning tendencies or not. A mixed method was
employed in the research. The research participants consisted of 53 pre-service teachers at the Pre-
school in the Education Program of the Faculty of Education located in a medium-scale province of
the Eastern Anatolia Region. In the study, the single group pre-test post-test design of the
prospective teachers in the school in Lifelong learning. The Lifelong Learning Trend Scale and
Semi-structured Interview Form were applied in obtaining the quantitative data in the research. The
gualitative data collected to support the quantitative data were collected through an open-ended
semi-structured interview form. The Montessori approach-based STEM education was provided to
the participants for 14 weeks as 2 hours per week in total during the research process. It was
observed at the end of the research that there was a significant difference between the lifelong
learning tendencies pre-test and post-test scores in favor of the post-test, and the qualitative data

results supported the quantitative results.
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Introduction

Individuals must have some skills to keep up with the increase in knowledge, adapt to the developing
technology, and become the “information society.” At the beginning of these skills is the concept of
lifelong Learning (Askin Tekkol & Demirel, 2018). Lifelong Learning; It is a lifelong process that
encompasses the entire life cycle. All learning activities that individuals continue throughout their
lives and include learning at school are called lifelong Learning (Bagci, 2011). Aspin & Chapman
(2000) describe lifelong Learning as a supportive process that increases and strengthens the
knowledge, values, skills, and understandings that people have gained throughout their lives and
enables them to apply them in real life. Lifelong Learning can be referred to as acquiring and
developing the knowledge, attitude, and skills that an individual should have with formal or informal
education (McKie, 2000). Lifelong Learning, which is regarded as a significant skill in the
development of an individual (Diker Coskun, 2009), is crucial in preparing and motivating the
individual to be a lifelong learner by being taught from early childhood. Lifelong Learning
contributes to individual development and creativity; critical thinking, problem-solving and
innovative skills play a significant role in this development (Cift¢i &Topgu, 2021). The countries
adopt the lifelong learning concept for their production and education systems (Giiney & Oz, 2021).
It is claimed that the productive individuals of the future are individuals who can use technology
effectively to reach information, produce solutions to problems and have self-management (Calik,
2020). Each individual must have the skill to reach the information by using the current technology,
interpret this information, and have the skill to apply it (Demirel, 2009). Lifelong Learning
contributes both to professional development and individual development. Today, Lifelong Learning,
which is aimed to be gained by the students in the institutions such as primary, secondary, and higher
education institutions, and a fundamental behavior, is a current necessity (Bagci, 2011). This
situation has accelerated the research to determine to what extent and how lifelong Learning is
included in university education and which educational approaches support the development of this
Learning (Diker Coskun, 2009). It has been observed in studies that university students reveal new
skills with distance education-style teaching opportunities, but there are some inadequacies (such as
problem-solving, analytical perspectives, and knowledge generation) because a face-to-face and
collaborative teaching environment cannot be provided (Derrick, 2003). These deficiencies originate
from the students' lack of lifelong learning skills and the fact that they are not autonomous learners
and knowledge producers (Diker Coskun, 2009). In the face of these deficiencies and needs,
countries have started to use various teaching methods and approach to raise individuals who can
produce knowledge and the knowledge taught by making innovations in their education systems
(Cavas, 2011).

These new approaches come forth thanks to the STEM education and Montessori approach

consisting of several fields and skills. In the literature, providing STEM experiences to pre-school
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children will contribute to the permanence of the learned knowledge, lifelong learning, and the

training of individuals who will help economic development (Aronin & Floyd, 2013; Dejarnette,
2012). According to this purpose, it is crucial to develop new materials and activities appropriate to
the Montessori principles and the needs of the developing era, to use them properly in the curriculum
in child education (Oguz &Koksal Akyol, 2006). The STEM education, enriched with science,
technology, engineering, and mathematics and integrated, consists of activities that focus on the use
of scientific and technical tools, processes, and phenomena, directing the individual to Lifelong
Learning. The exploration, inquiry, iterative design, testing, analysis, and problem-solving are
performed in these activities (Altun Yal¢in, Kahraman & Yilmaz, 2020). Teachers encourage their
students to determine and solve problems by creating interesting learning environments (Basham &
Marino, 2013). The concepts in the center of the STEM education are the 21st-century skills such as
curiosity, analysis, creativity, science literacy, insight into the engineering world, innovation,
problem-solving, critical thinking, lifelong learning, communication, and collaboration (Altun Yal¢in
& Yalgin, 2018). From an economic and developmental point of view, it is stated that STEM
practices that begin in early childhood have longer-lasting effects than practices that are started in
later education years and that STEM careers tend to be more inclined (Chesloff, 2013; Harman &
Yenikalayci, 2021; Metz, 2007, Steele, 1997). As it is considered economically and
developmentally, it is argued that the STEM education interventions starting from early childhood
are more effective than the interventions starting from childhood, create fewer gender-based
stereotypes in selecting the STEM career (Metz, 2007; Steele, 1997), and produces fewer barriers in
entering these academic fields (Sullivan, Kazakoff and Bers, 2013). Right at this point, the
importance of the Montessori approach, which has been school period and includes the concepts at
the center of STEM education, attracts attention (Cakir & Altun Yalgin, 2021a).

Montessori education primarily focuses on early childhood and primary school years, but it
can generally be given from pre-school to university (Dogru, 2009; Rinke, Gimbel, & Haskell,
2013). Montessori materials include areas of daily life, language, mathematics, sense, and cosmic
Learning (Temel, Kaynak, Pasli, Demir, & Cemrek, 2016). There is no STEM education in the
Montessori approach, but since the skills and goals gained by the individual are common,
transferring STEM applications to pre-school children based on Montessori philosophy provides
permanent learning (Cakir, Altun Yalgin, & Yalgin, 2019). The Montessori approach, which Maria
Montessori created, focuses on the natural tendency of a child towards Learning. In this approach,
the teacher's role is to provide developmentally appropriate materials for the child and give students
the freedom to explore their interests. That is, it provides the child both self-control (self-directed
Learning) and permanent Learning (lifelong Learning) without feeling any obligation (Elkin et al.,
2014). One of the descriptive features of the Montessori approach is to allow the students to stay in

their classrooms for several years and offer them to establish close relationships with both their
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friends and teachers. Cooperation in such an environment plays a significant role in developing a

sense of community. The materials prepared suitable for the Montessori approach principles help the
child acquire the behaviors and skills consisting of the desire and pleasure to work in cooperation,
productivity, concentration, ability to question, creativity, self-confidence, analysis, sense of
responsibility, how to solve a problem, respect for self and others (Cakir & Altun Yalgin, 2021b;
Lillard & Else-Quest, 2006). The use of manipulatives applied in STEM in early childhood
Montessori classrooms is consistent with other Montessori materials. STEM manipulatives allow
children to participate in creative exploration, develop fine motor skills and hand-eye coordination,
and engage in collaboration and teamwork (Elkin et al., 2014). For instance, the robotic kits applied
in STEM, such as mould blocks and beads in Montessori materials, provide a way to help children
understand mathematical concepts such as number, size, and shape more strongly, and to involve the
child's problem-solving and "debugging” behavior in the process while creating these mechanisms
(Bers, 2012; Cakir & Altun Yalgin, 2020; Resnick et al., 1998). Montessori-STEM aims to develop
students' STEM thinking and application areas through a series of design activities based on the basic
principles and curriculum of Montessori philosophy and to convey the science content in an up-to-
date and accurate way (Ibes & Ng, 2011). Elkin et al. (2014) stated that there are many congruences
between basic engineering concepts and Montessori principles in STEM. For example, he stated that
Montessori elements could deal successfully with new problems presented with STEM. Students in
Montessori classrooms are already comfortable using applied materials themselves, working in
groups with various skill levels, and discussing multiple solutions to the same problem. In
Montessori's STEM, which is based on personal discovery and reaching the goal in a way that is
meaningful for each child, it offers children a way to explore content and challenge new ideas in a
way that is meaningful to them, highlighting the effectiveness of applying the two trainings together
(ElKkin et al., 2014). Biitiin bu bilgiler goz 6niine alindiginda 21.yy becerilerine sahip bireylerin
yetismesinde, okul 6ncesi donem egitimlerinin Montessori siniflarinda, Montessori felsefesi temel

alinarak uygulanacak olan STEM egitimleri etkili olacaktir.

Hence, STEM education, to be applied based on Montessori philosophy, will be effective in
the Montessori classrooms of pre-school education, which is envisaged to raise individuals with
lifelong learning and 21st-century skills. To do this, it is necessary to educate primarily the pre-
school teachers and the pre-service teachers who will raise the future generations gain lifelong
learning skills and graduate them as experts in the educational approaches that will allow the
students these skills (Cakir, Altun Yal¢in &Yalgin, 2020). The present study aims to explore the
effect of the Montessori-based STEM education on the development of the pre-school pre-service
teachers' lifelong learning tendencies. In addition, it is aimed to examine the pre-service teachers'
thoughts about the STEM and Montessori approach and contribute to their graduations as an expert

in these fields. Problems of the study;
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-Does Montessori approach-based STEM education affect prospective teachers' lifelong learning

tendencies?

-What are the pre-service teachers' feelings and thoughts about Montessori-based STEM education?
Method

Authors Research Model

Among the mixed method types, the explanatory design was employed in the study. The purpose of
choosing this method is to examine the effect of Montessori-based STEM education on participants'
lifelong learning tendencies with quantitative and qualitative data. For this purpose firstly,
guantitative data were obtained. Then, qualitative data were collected and correlated with the results
to support the quantitative results. The mixed-method collects combine and correlates the
guantitative and qualitative data resources (Creswell and Tashakkori, 2007). The researchers, at first,
collect and analyze quantitative data and then aggregate and correlate qualitative data to support
quantitative data (Biyiikoztirk, Kilig- Cakmak, Akgiin, Karadeniz and Demirel, 2016). The
explanatory design aims to begin the research problem with the quantitative stage and carry out a
gualitative study to explain the quantitative results obtained in the second stage. This study gets its
power from the two easily understood and distinguished phases that build on each other. For this
reason, it is a research design that is preferred by the researchers (Sozbilir, 2017, p.39). A single
group pre-test and post-test model was created for the study group model. This group design
compares the effect of the application to a group with the pre-and post-test scores (Cohen, Manion
Marison, 2007).

Research Group

The research sample consisted of 53 (40 people female, 13 people male) pre-service teachers who
were studying at the sophomore year Pre-school Teaching Department of the Faculty of Education of
a state university located in a medium-scale province of the Eastern Anatolia Region. Participants
participated in the study voluntarily and by obtaining the necessary consent forms. A purposive
sampling method was used to determine the participant group. Purposeful sampling is the selection
of information-rich situations in the context of the purpose of the study to conduct in-depth research
(Biiytikoztiirk, 2012). It was determined that the pre-service teachers participating in the study had
not taken any education related to the STEM and Montessori activities before. Then, the STEM
activities based on the Montessori approach were applied to the pre-service teachers for two hours

per week for 14 weeks.
Data Collection Tools

In order to measure the lifelong learning tendencies of pre-school teacher candidates, the Lifelong

Learning Tendency scale developed by Diker Coskun (2009) to test daily life skills such as problem-
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solving, critical thinking, and questioning was used. The trial form of the scale was applied to a total

of 642 students studying in different faculties and departments of seven universities with different
characteristics in Turkey. The data obtained were subjected to exploratory factor analysis, and it was
determined that the scale consisted of four sub-dimensions: motivation (6 items), persistence (6
items), lack of regulating Learning (6 items), and lack of curiosity (9 items). Since the skills
mentioned above in the sub-dimensions and items of the scale are among the skills that STEM and
Montessori want to bring to the individual, it was deemed appropriate for the data collection purpose
of the study. The Cronbach Alpha coefficient of the scale was found as 0,89. In the present study,
this reliability was found as 0,86. The reliability values of the sub-dimensions are motivation 0.81;

persistence0.81; lack of regulating learning 0.74; lack of curiosity was found to be 0.80.

The semi-structured interview form consists of four open-ended questions. For the scope and
face validity of these questions, the sub-factors of the lifelong learning scale used in the study and
the items containing them were considered. These items were examined one by one, and it was tried
to be revealed in detail by seeking answers to questions such as the relationship between Montessori-
based STEM educations and these items, due to which features and how they affected them. The
guestions were prepared in parallel with the purpose of the study and the sub-dimension items of the
lifelong learning scale. At the stage of testing the suitability of the questions, one mathematics and
two science education experts were examined by three experts. In line with the feedback from the
experts on face validity, the form was finalized and ready for application. Semi-structured interview

form questions are given below.

-Do you think Montessori approach-based STEM education will contribute to your personal

development? Why is that? How?

-Do you think that Montessori-based STEM education contributes to your gaining new knowledge
and skills? Why is that? How?"

-Would you like to apply Montessori approach-based STEM education in your professional life

lessons in the future? Why is that? How?"
-Did you gain new knowledge during Montessori-based STEM education? How?
Data Analyses

While collecting the data, quantitative data were first collected as pre-post tests before and after the
training. Then, semi-structured interview forms consisting of 4 questions and prepared by the
researcher based on the quantitative scale items were given to the candidates after the training was
completed, and they were asked to write their opinions within 15-25 minutes, and qualitative data

were collected.
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In the study, the quantitative data obtained with the lifelong learning scale, which was

answered to the teacher candidates before and after the application, were subjected to statistical
analysis. For normality, Kolmogorov—the Smirnov test was taken into account since the number of
samples was over 30. Examining the normality assumption in the study, it was seen that the data
showed a normal distribution with standard errors, with the significance value of p (0.200) being
greater than 0.05 (p=0,200>0,05) (Can, 2016). Due to the normal distribution of the data, the
correlation sample t-test, which is one of the parametric difference tests, was used in the analyzes
performed. The homogeneity of the variances required for this test was checked, and it was

determined that it showed a homogeneous distribution (p=0.96>0.05).

The content analysis was applied for the qualitative data. For this, the interviews are
gathered together at first, and separate codes and categories are being created for each question. The
stages in the content analysis are orderly as coding the data, determining the categories, arranging-
defining the codes and themes, interpreting the findings (Yildirim and Simsek, 2008). The codes and
categories created in the validity and reliability part of the data analysis were presented to four
different experts for one month, and the results from each coder were combined and calculated as a
percentage. The reliability of the qualitative data analysis value was found as 90%. If the intercoder
reliability value is above 70%, it shows that it is reliable. (Arastaman, Oztiirk Fidan &Fidan, 2018).

Process

Before the application process of the research, necessary research and literature reviews were held
related to including the features of STEM education and the philosophy of the Montessori approach,
and including the level of excitement for the characteristics that are required to be measured in pre-
school pre-service teachers can create new designs by using their field knowledge. In addition, it was
taken into consideration that the pre-service teachers be qualified to solve the problems they would
encounter in the activities with the experience and knowledge they had gained from the previous
activity and that they were at a level that they would use in their professional life and personal
development throughout their lives. The materials in the activities consisted of the simple materials
that can be found in each area of daily life and appropriate in terms of cost (such as pet bottle-cups
and lids, straws, cardboard boxes, insulating cables, tin cans). The Montessori approach-based
STEM applications that continued for 14 weeks in total, 2 hours per week, were held with the 53 pre-
school pre-service teachers under the guidance of an expert in the field. Since the implementation
process coincided with the Covid-19 period, the training was carried out with distance education, in
virtual environments, under the guidance of the educator. In this process, it was tried to help the pre-
service teachers to remove their prejudices towards the solution of the problem they encounter in
daily life, to develop their lifelong learning and creativity skills, to gain different perspectives, to
connect the information they had learned with their daily life situations, and to provide the self-

confidence that they can design their products. Before starting these applications, the theoric
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information about the STEM education and Montessori approach was presented to the pre-service

teachers in presentations. Then, they were asked to create groups consisting of four participants most
to perform the activities that had already been prepared. The pre-service teachers were asked to
prepare the activity by giving the theoric information (such as science and mathematics information
that were necessary, visualization of the activity that would be applied by drawing) about the
problem situation and how to do the last week's activity. In addition, the originality in the activities
was taken as the base; that is, it was ensured that the pre-service teachers consulted with the group to
produce a solution to the given problem and design the appropriate product not about being put into a

certain mould and everyone creating the same product.

Findings

The quantitative findings related to the lifelong learning sub-dimensions and the qualitative findings
in the study were given with the table and their interpretations together below.

Table 1. The Paired Samples t-Test Results About The Lifelong Learning Skills

Measurements N X SS t Sd p
53 109,30 13,14
Pre-test .
-2,467 52 ,017
Post-test 53 114,81 9,47
*p<.05

The paired samples t-test results between the pre-test and post-test scores carried out to
determine the effect of the Montessori approach based STEM educations on the pre-school pre-
service teachers’ lifelong Learning were presented in Table 1. At the end of the test, significant
difference was observed between the pre-application score average (pre-test = 109,30) and post-

application score average (post-test = 114,81) (t52: -2,467; p< 0.05).

Table 2. The Paired Samples t-Test Scores Related to The Sub-Dimensions of the Lifelong

Learning Scale

Measurements N X SS t p
Motivation pre- 53 25,77 2,886 -2,471 017"
Motivation post- 53 27,26 2,379

Persistence pre- 53 23,15 3,968 -3,378 ,001™
Persistence post- 53 25,58 2,858

Lack of  Arranging 53 24,05 3,230 .
Learning pre- 2618 012
Lack of  Arranging 53 25,58 3,427

Learning post

Lack of curiosity pre- 53 35,56 7,252 -2,221 ,031*
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Lack of curiosity post 53 38,05 3,865

*p<.05; **p<.01

The paired samples t-test results between the pre-test and post-test scores carried out to
determine the effect of the Montessori approach based STEM educations on the pre-school pre-
service teachers’ lifelong learning in the sub-dimensions were presented in Table 2. Significant
differences were observed in all sub-dimensions in the results of the test (motivation: t52: -2.471,
p=0.017< 0.05; persistence: t52: -3.378, p=0.001< 0.05; regulation of learning: t52: -2.618,
p=0.012< 0.05; curiosity : t52: -2.221, p=0.031< 0.05).

The analysis results of the qualitative data obtained from the research are presented in the
tables below.

Table 3. The Opinions of The Pre-service Teachers Related to The Question “Do you think that
Montessori-based STEM education will contribute to your personal development? Why? How?”

Pre-education interview results Post-education interview results

Category Code Name F Category Code Name F
Knowledge type 5 Different Materials 1
Asymmetric Lack of knowledge 5 Various processes 1
Information- Having an opinion 3 Teaching New solutions 1
Cognitive Reality !
Personal development 2 Mathematics 2
] Behavior 2 Discipline-  Science 4
Skl Contributing 4 Field Technology 2
Robotics 1
Life 2 STEM 5
Needs Moving further 1 Education ~ Montessori 4
Belief 1 Application style 6

Personal development 16
Benefits Professional equipment 1
Problem 2
Generating solution 8
Cognitive Respecting ideas 1
Skill Viewpoint to the life 1
Abundance of information 2
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Entrepreneurship 2

Research 2
Skill-

Self-confidence 2
attitude o

Productivity 4

Daily life 2

In Table 3, categories were created by examining the answers of the pre-service teachers
before and after the training. Three categories were created in the interview results before the
education. In the category of asymmetric knowledge-cognitive, some of the pre-service teachers
stated that they had a brief knowledge of the education to be implemented before, but they had
limited information about the content of the applications and the personal development they would
provide, so they did not know what kind of contribution they would make; on the other hand, some
claimed that they had no information related to STEM. In the category of skill, the participants who
have a brief knowledge related to the education stated that the education that would be given would
contribute to their personal development, while some participants claimed that they were insufficient
in science activities before they received the education given and that they did not know how to
introduce the topic when they would do any activity. They did not know how to behave, and they
had problems.

In the category of needs, the participants claimed that they believed the necessity of

education that would be given, and they would take them to an advanced level in terms of education
with the skills they would add to their lives.
At the end of the results of the interviews, six categories were created. In the category of teaching,
the participants claimed that they started to look more realistically towards daily life after the
education; that is, they could associate the events they encountered in their environment with
science, they knew different materials in practice, they went through various processes, and these
contributed greatly to their personal development, and they learned to produce new solutions in the
face of events.

In the category of discipline-field, the pre-service teachers claimed that they knew fields
such as science, mathematics, technology, scientific subjects, and robotics, that they had made
progress in these fields, and that they could apply it to children in the future. In the education
category, the pre-service teachers stated with Montessori-based STEM education, they saw different
forms of application in the activities carried out in the classroom, which contributed to their personal
development. In the category of benefits, all of the pre-service teachers, who participated in the
interview, stated that the education given to them contributed to their personal development and that
they could see this progress, that they could produce new solutions in the face of the events or
problems they encountered, and that their professional equipment increased and added new things to

them.
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In the category of cognitive, the pre-service teachers claimed that their skills of looking at the

problems they encounter in daily life in terms of more theoretical and functional thinking were
improved, they learned to use their skills such as practical thinking and producing solutions more
effectively, their level of knowledge increased, particularly about science activities, they started to
behave more respectfully towards different ideas, they considered the events from a more creative
point of view, and they life perspectives changed significantly. In the category of skill-attitude, the
pre-service teachers stated that their ability to find new solutions in various processes in the face of
daily life problems improved, their sense of initiative, curiosity, research, and self-confidence
developed, they learned to look at the mistakes that occurred more realistically, to produce
something. Their self-expression and active skills developed thanks to education. Below are some of
the teacher's opinions made at the end of the training. Thoughts before taking the training;

... “I thought it would contribute, but | had no idea how exactly it would contribute as | had
not seen it before.”

... “I had no idea before I got the training.”

... “Before I took STEM education, I had a short knowledge, but my knowledge about the
application forms and personal benefits was limited. ”

... “Ididn't even know there was such an education.”

..U didn't know anything about STEM education.”

Thoughts that occur after receiving the training;

... ‘I already thought it contributed, and it personally contributed to my ability to look for
new solutions in various processes and not to think more theoretically and functionally when |
encounter some problems in daily life.”

... “After my education, I began to think that it was advancing me daily in science,
mathematics and technology. | realized that there was an improvement in my personal development
with the activities I did during the course.”

... “Respect for ideas and assertiveness, individual curiosity, research and self-confidence
made me look at error more realistically. | can see things from a wider and different perspective. |
look more creative.”

... “Different methods do contribute to learning and productivity.”

... “Yes, | think it contributes to personal development. Because STEM education improved

i3]

my self-expression and active skills.
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Table 4. The Pre-service Teachers’ Opinions Related to The Question “Do you think that

Montessori-based STEM education contributes to your gaining new knowledge and skills? Why?

How?”

Pre-education interview results Post-education interview results
Category Code Name F Category Code Name F
Knowledge 3 Knowledge-skill 24
Innovative Skill 5 Gains Lifelong Learning 1
Education-educator 5 Content 5
Prediction 1 Practical 3
Hypothesis Opinion 1 | Activity Design 1
Thought 1
Physics 3
Having no idea 9 ] Technology 1
] Subject- )
Information Content 1 o Robotic 1
- Discipline ]
Benefiting 3 Science 3
Mathematics 1
] ) Cognitive 2
Effective Learning o
o ) 4 ) ) Daily life 3
Contributions ~ Technological Skill-Behaviour o
2 Scientific  process- 7
development
21st century
Learning by doing 3
) Montessori 4 ) Research- 2
Education Learning ] o
STEM 1 investigation 1
Concretisation
STEM 5
) Pre-school 1
Education o
Activities 6
Scientific data 1

In Table 4, categories were created by examining the answers of the pre-service teachers
before and after the training. Five categories were created in the interview results of the pre-
education. In the category of innovative, some participants stated that as they had already known the
significance of the Montessori in education, they would acquire new knowledge and skills; while
others believed that they knew everything about the content of the education and therefore they did
not think that they would add new knowledge or skills (They claimed that after the education, what

they knew was a high level of education and that their thoughts had completely changed). On the
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other hand, some participants claimed that they had no idea related to how the education would

influence them or contribute to them.

In the category of hypothesis, the predictions, opinions, and thoughts, related to the
interpretations given in detail in the category of innovative, that the contributions to be made by the
education to be given were included. In the category of information, the pre-service teachers stated
that they had no ideas related to the benefits that the education would provide; some of them who
had ideas related to the content of the education stated that they thought it would be beneficial. In the
category of contributions, the participants thought that STEM would provide both educators and
children with knowledge skills and effective Learning since technological developments require
some skills before education. In the category of education, the pre-service teachers stated that the
Montessori approach in preschool would be beneficial for the individual due to the importance of the
Montessori approach and the fact that STEM education is related to today's technology.

Eight categories were created as a result of the interviews made after the education. In the
category of gains, the pre-service teachers stated that they had different knowledge and skills in
different disciplines with the education given, STEM education coincided with the pre-school goals
and provided professional skills to teach children the right way, that it had a rich content, provided
new learnings in their lives and would use them in the later parts of their lives.

In the category of activity, the pre-service teachers stated that they were in a position to
transfer all the knowledge and skills they had gained at the end of the education, in all written and
unwritten activities, in the practices they would have children do in their future professional life. In
addition, they claimed that they had gained knowledge and skills related to creating a design. In the
category of subject- discipline, the participants stated that they provided new knowledge and skills in
understanding concepts such as pressure, mass, volume in their daily lives, in the sense of science
and technique, and that they gained many new knowledge and skills that they did not know in the
fields of science, technology, mathematics, and robotics. In the category of skill-behavior, the pre-
service teachers expressed that education influenced different areas of development. It improved
dexterity, mental skills, critical thinking, and creativity skills. They had the opportunity to
understand 21st-century skills thanks to STEM education. In the category of Learning, the
participants stated that the education contributed to the Learning and comprehension of new
knowledge- skills, providing the individual with the opportunity to learn by doing-experiencing by
providing trial-error, research-examination methods in practice and that they provided permanent
Learning by concretizing the subject at the end of the process. In the category of education, the pre-
service teachers expressed that they had more scientific knowledge about the importance of
knowledge-skills gained as a result of STEM education, that the activities carried out in the
applications were quite suitable for pre-school education and that it is beneficial to learn such
different education models while teaching them to children. In the category of the characteristics of

education, the pre-service teachers claimed that the education coincided with their departments, it
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would contribute to the correct transfer of these disciplines to the children in their professional life,

that it provided an opportunity to learn and make sense of different types of knowledge and skills
and that they had effective Learning in these areas. In the category of attitude, the pre-service
teachers claimed that they were sure of their positive thoughts that they would contribute to the pre-
education, that they realized how significant role that STEM education had for the development of
the individual, and that their interest in the disciplines included in this education increased. Below
are some of the teacher's opinions made at the end of the training. Thoughts before taking the
training;

“...1did not know how this training would affect me or gain skills.”

“...1 have no idea about his contribution as I did not receive the training before.”

Thoughts that occur after receiving the training;

“...After receiving the training, I found that I gained new knowledge and skills in a range of
mathematics, science, and technology.”

“...Although the information about the subjects is also given in other education models, the
most important aspect that distinguishes it from other education models is that it provides skills. It
enabled the knowledge to be more permanent and embodied with applications.”

“ .1 had the opportunity to understand the diversity and benefits of 2 1st-century skills that
come with STEM. I gained knowledge and skills about robotics and design.”

“...The aims of STEM education coincide with the acquisitions and skills that the preschool
child should acquire. STEM education will provide me with the skills to teach these to children in the
right way.”

“With this training, there have been improvements in my mental skills, including my manual
dexterity. Because the activities we did and learned made a positive contribution to our every
development.

Table 5. The Pre-Service Teachers' Opinions Related to the Question “Do you want to apply the
Montessori approach-based STEM education in your professional life lessons in the future? Why?

How?”

Pre-education interview results Post-education interview results
Category Code Name F Category Code Name F
Bias 2
. I isi 2 - Maki f
Feeling- ndeC|s_|on Cognitive _a _mg sense o 2
Thouaht Education 9 Kill disciplines
g Making robot 1 Creative ideas 3
Having no idea 3
Permanent 2 Interest 14
. i Feeling- i
Subject Adding colour 1 ing Afjd_lng colour _ 5
Content 1 Thought Giving opportunity )
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Science 2

Disciplines Mathematics _ 1
Pre-school education )

_ Doing-living 2
Learning Cooperation 3
Skill development 2

Benefits of Enabling encouragement 2
application Permanence in Learning )
Research-investigation 1

Activities Tech_nologlcal tools 3
Making robot 3

In Table 5, categories were created by examining the answers of the pre-service teachers
before and after the training. As the pre-education interview results were analyzed, two categories
were created. In the category of feeling, the participants among those who had a brief knowledge
related to education believed that it was an education that should be especially in pre-school, so they
wanted to use it in their lessons; some of them claimed that they had no information related to the
education and therefore they had indecision to apply it in their lessons, some pre-service teachers
stated that they did not want to practice activities such as building simple electrical circuits and
making robots because they thought that they were not suitable for the age and level of the children (

they completely changed their opinions after the education).

In the category of the lesson, the pre-service teachers stated that they had no information related to
the content of the education, so they hesitated about applying it in their lessons, some claimed that
they wanted to apply it in their lessons as they believed that they would provide effective, permanent

and fluent Learning by adding color to their lessons.

As the interview results after the education were analyzed, seven categories were created. In
the category of cognitive, all of the participants stated that they wanted to apply the given education
in their lessons in the future. As the reason, they stated that they gained different viewpoints with the
education they had received, that it helped the development of analysis-evaluation skills by making
sense of other disciplines-courses, and that it would create creative ideas in children. In the category
of feeling-thought, the pre-service teachers claimed that the education given was very good, included
subjects that interest the child, would encourage them to research and wonder, add color to the
lessons and provide a more permanent education with more pleasure, and that they wanted to apply it
in their professional life in the future. In the category of disciplines, the participants stated that
STEM increases the interest in science, science, and mathematics and that it should be included in
the preschool curriculum. In the category of Learning, the pre-service teachers stated that among the

aims of STEM education, it supported learning with cooperation, that it provided the children learn
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more by doing-living, and that it would help to learn by trial and error and they wanted to apply it in

the classroom environment in their professional life. In the category of the benefits of the
application, the pre-service teachers mentioned the benefits of education. They stated that it develops
many different skill areas, gives initiative, increases individuals' active participation, and helps to
ensure permanence in Learning. In the category of activities, the pre-service teachers expressed that
the education focuses on research and analysis, allowing children to learn by experimenting
themselves, separating the children into groups allows them to cooperate, and they want to apply
materials such as robot construction, motors, circuit building, use of technological tools and simply
the construction stages of these in their lessons. Below are some of the teacher's opinions made at the

end of the training. Thoughts before taking the training;
“...I had no idea before I got the training.”

“...Before I got the education, I thought that building a robot with a simple electrical circuit

was not suitable for children's age and level.”

“...Because I did not know the content of the training, | was undecided about whether |

would like to apply it.”
Thoughts that occur after receiving the training;

“After buying it, my humble opinion should be included in the school curriculum, because;
With STEM, you can study science, science, math, etc., areas of interest can be increased. Children
can learn more by doing and experiencing, and they will have the opportunity to both have fun and

’

learn with applications.’

“...Yes, I would like to. By dividing the children into groups, each group is expected to make
a robot in the presence of the teacher. In this way, children witness both motors, circuits or
technological devices, as well as their simple construction stages. In addition, cooperation, which is

one of the aims of STEM education, is provided in the classroom environment.”

“... Considering that the weight of research and examination is considered in terms of

children's learning by experience, I would like to apply.”

“...Yes, I would like to implement it. Because I believe that this education gives students

many life skills and initiative, and creates more creative ideas by taking pleasure.”

"...Of course I would like. Since I am a preschool teacher, the Montessori approach is
present in this section, its applications, and activities. And a very nice approach includes activities
that will encourage the child to explore and be curious. When | start my profession, | will apply this

training in an integrated way in my lessons.
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Table 6. The Pre-Service Teacher Opinions Related to the Question “Did you acquire new

knowledge during Montessori-based STEM education? How?”

Pre-education interview results Post-education interview results
Category Code Name F | Category Code Name F
] Bias 2 Historical 1
Feeling- o STEM )
Predicting 2 ] Planning 1
Thought Education o
Applications 3
Prior-new knowledge 4 Real-life 2
Knowledge- ) ) . )
s Having no experience 5 | Learning 21st-century skills 2
i
Mechanism start-up 2 New information 3
Professional life 1
Education- Integrated education 5
Teaching Product 2
Technological fields 1
Very nice 1
Feeling Noticing 1
Reinforcement 1
1
Educational Electrical circuit 1
contribution Key existence 1
Applications

In Table 6, categories were created by examining the answers of the pre-service teachers
before and after the training. As the pre-education interview results were analyzed, two categories
were created. In the category of feeling-thought, some of the pre-service teachers stated that they
expected to acquire new knowledge and skills at the end of the education, some pre-service teachers
claimed that they had prejudices such as losing their old knowledge rather than teaching new
knowledge, that it would not be beneficial, and some of them stated that they were worried about
gaining new knowledge because they did not even have some electrical-style circuit building
knowledge. In the category of knowledge-skill, the pre-service teachers expressed thoughts similar to
the expressions in the previous category. The pre-service teachers also stated that they were not
experienced in operating and installing simple circuit-style mechanisms; they did not know the
details of the education content. Therefore they had doubts about acquiring new knowledge and
skills.

Five categories were created with the interview results after the education. All participants
stated that they had gained new information and skills in their answers to the question. In the

category of STEM education, the pre-service teachers stated that they gained new information related
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to the STEM's history, how it was planned, and applications at the end of the STEM. In the Learning

category, the participants stated that the education supported their creative and active Learning,
discovered the 21st-century skills, acquired new information, gained new knowledge in their real
living environments. In the category of education-teaching, the participants claimed positive
opinions related to the gains in their education and teaching life. They also stated that the content of
the education was very rich, very beneficial through its content and methods, they could learn new
information thanks to the products in the activities, that they would use the acquired knowledge in
their professional life by applying their previous knowledge, that it was an integrated education
contributed to acquiring new knowledge and skills and learning information in technological fields.
In the category of feeling, the pre-service teachers expressed that the education was very useful, that
they realized that it provided new knowledge and that it reinforced the knowledge they learned with
the education. In the category of educational contribution, one of the participants explained in an
activity that the existence of a switch was not necessary to keep the electrical circuit working by
giving an example from the new information s/he learned. Below are some of the teacher's opinions

at the end of the training. Thoughts before taking the training;

»

“...I had no new information. I was not in control of the details.

“...Actually, I had no previous experience in creating a simple electrical circuit and

operating a mechanism, so I was worried about whether I could do the activity.”
Thoughts that occur after receiving the training;

“...I saw that I gained very good new knowledge through the content and methods of the
training. | realized that | gained much new knowledge through the experiments and activities we
did.”

“...After receiving the education, I gained new knowledge both in the field of life and in the
field of technology.”

“...As a result of STEM, I gained new knowledge about 21st-century skills, STEM history,
and STEM planning and practices.”

“Yes, I learned STEM education first. I learned that this training supports creativity and

Active Learning.”
Discussion and Conclusions

The lifelong learners, who are required by the information society, are self-controlled, have high-
level thinking skills, have the responsibility, make decisions independently, solve problems, are
willing to receive information, communicate effectively, adapt to changes and innovations, are
willing to learn and have skills on the information technologies (Altun Yalgin, 2019; Demirel, 2009).

To educate the individuals with these skills, primarily our teachers should be graduated as experts in
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these fields by acquiring the education approaches that help to gain these skills correctly and

adequately in the pre-service period. According to these purposes, the effect of Montessori-based
STEM educations on the lifelong learning tendencies of the pre-school pre-service teachers was
explored. As a result, significant differences were reached between the pre-test and post-test scores
of the lifelong learning scale and its sub-dimensions; motivation, persistence, lack of arranging
Learning, lack of curiosity. It was found that this difference demonstrated that these educations
developed the pre-service teachers’ lifelong learning tendencies was determined as a result of the
guantitative analyses and the qualitative analyses also supported this result. Supporting the result of
this study, Calik (2020) observed that the STEM educations with simple materials made a positive
contribution to the lifelong learning tendencies of the pre-service teachers. Cakir and Altun Yalgin
(2020), in their study, explored that the Montessori-based STEM activities demonstrated
improvement in pre-service teachers' skills such as problem-solving, critical thinking and creativity,
which are among lifelong learning skills. Livstrom, Szostkowski & Roehrig (2019), investigated how
the Montessori secondary school in the USA design their science programs by integrating with
STEM. They suggested in their study results that the Montessori secondary schools offer an
integrated educational approach well-supported by theory and literature on STEM and embedded
learning theories that meaningfully position academic disciplines to reflect local and global
challenges. They claimed that the integrated STEM occurs organically in many Montessori
secondary schools and takes place through authentic work in communities of practice. Badiei and
Sulaiman (2014) referred that the curriculum applied with the Montessori approach positively
affected many different development areas of children. Likewise, the STEM approach also offers
students the opportunity to regard the subject from multiple points of view and see real-life
applications in the classroom environment (Ellis & Fouts, 2001). Hermoso (2021), in a study, have
reached a result that teaching with games in Montessori environments supports the social and

emotional development of children that are necessary throughout their lives.

In the qualitative results of the study, the pre-service teachers stated that the Montessori
approach-based STEM education consists of the activities that will increase children's curiosity in
scientific fields such as science, mathematics, and technology and that they will gain new
knowledge, so they should be integrated into the curriculum of pre-school education by integrating
them with these fields. Supporting this result, Uyanik Balat and Giingsen (2017), referred in their
study related to the significance of STEM education in the pre-school period that our children will
take the theoretical knowledge revealed by basic sciences such as physics, chemistry, biology, and
mathematics and will contribute to innovations that will add value to life by integrating with
technology and engineering, and that education programs and activities should be prepared based on

this approach. In the study, the participants expressed that STEM should be applied in the pre-school
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period. In their study, Thi Per et al. (2021) reviewed the studies on STEM in secondary schools in

the last 21 years and referred to the benefits of applying STEM education from earlier ages.

The pre-service teachers said they thought the education would not be useful, did not know
where to use them, and were confused before the activities. They claimed that they produced
products after the education, learned to associate science and mathematics lessons with real life and
to develop different points of view on problem-solving, they could put into practice what they had
learned in theory by using their knowledge and manual skills and it would positively affect the
personal development of children with its realism in the materials. In addition, the pre-service
teachers stated that the skills of gaining a different point of view, creativity, critical thinking,
analysis, making sense, and producing solutions improved and that the same skills would affect the
development of children as well. Furthermore, the educators stated that they should know and apply
education models suitable for the requirements of the age and have research-examination skills. Erol
(2021), suggested, in the results of the doctorate study named as the reflections of STEM teachers
education on the teachers of early childhood, that it influenced the viewpoints of the participating
teachers towards STEM education (Meral and Altun Yalcin, 2019), supported the content, 21st
century, pedagogy, context and integration knowledge and skills, raised their awareness of the
importance of STEM education in early childhood (Azamet and Altun Yalgin, 2020) and affected the
STEM teacher perceptions. In their study named the Montessori approach in the pre-school period,
Mutlu, Ergisi, Ayhan and Aral (2012) stated that the approach supported the children's
developmental areas by allowing them to work one-on-one with real materials. In their study,
Abanoz and Deniz (2019) concluded that the science activities appropriate to the STEM approach
contribute to the development of children's science process skills. Kara (2018) claimed as a result of
the study named as the design-based Learning in pre-service teachers' STEM workshops that the
transformation of the pre-service teachers into practice in STEM workshops rather than theoretical
knowledge has a positive effect on Learning, and it contributes to gaining a different perspective,
creativity skills, increasing communication power, and learning useful and different information as
STEM benefits.

Fleming, Culclasure & Zhang (2019) referred that education in Montessori environments
increases the creativity of children. In the study by Izci & Kog (2012), among the pre-service
teachers' opinions related to lifelong learning, there is an opinion referring that it is not necessary for
the individual to take the information exactly and memorize it, but to search and question the
information following the requirements of the age and to use the information by interpreting it. The
pre-service teachers stated that the Montessori based STEM activities are an obligation for effective
Learning, increased lifelong learnings such as respecting other ideas, learning collaboratively,
learning by doing, questioning, wondering (Giiveng & Altun Yalgin, 2020). In a study conducted by

Fischer (2013), the effects of lifelong Learning in education were explored. In conclusion, it was
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claimed that lifelong Learning was an obligation for the future of society, understanding and

exploring the basic dimensions of self-directed Learning, cooperative Learning, and organizational

Learning as sub-dimensions of lifelong Learning.

In the results of the study related to the effect of the Montessori approach on the scientific
skills of children, Ozmutlu Bayrak (2021) claimed that the teachers stated that the students' Learning
by doing and experiencing improves their problem-solving skills in gaining 21st-century knowledge,
skills, behaviors, and habits, respecting others, taking a role in the group. The pre-service teachers
expressed that the education offered personal development, problem-solving, the anxieties of the
21st-century in the community they encountered in their professional or daily life and that their
knowledge in self-expression and pedagogical fields improved. In their study related to its effects of
lifelong Learning, Akbulut, Erol & Say (2018) reached to the conclusion that it affected the pre-
service teachers’ lifelong learning tendencies and their professional concerns. As a result, they
emphasised the significance of supporting pre-service teachers' personal development throughout
their education life in order to eliminate their external professional concerns. In addition, in the
gualitative results of the study, they expressed that the education increased the pre-service teachers’
self-confidence and was looking to different activities by avoiding biases. They acquired new
knowledge-skills that would enable their personal development and become competent individuals.
The reason for this can be claimed as that the pre-service teachers take an active role in the activities
to obtain information that they can use in their professional life, which allows them to see their
development. Bolhuis (1996) stated in his study related to the significance of lifelong learning in
high school education that the students should be taught in an active state so that students will be
active in life, and their self-efficacy and self-confidence will be high. Ultay & Ultay (2020) explored
the views of pre-school teachers and pre-service teachers on the STEM approach and stated that it is
an approach where theoretical knowledge turns into practice. In addition, they referred that STEM
provided an active learning environment, ensured real-life applications by less fragmenting the
learning process and that children learned collaboratively while having fun. In the results of the
thesis study, Wang (2012) claimed that STEM education contributes to more permanent Learning
and making sense of students while transferring knowledge to students throughout life. Murray,
Brown, Barton & Culclasure (2021) carried the basic elements of Montessori education to the
distance education environment and investigated how it happened in the early childhood and primary
school Montessori teachers and parents' participation during the Covid-19 epidemic. In this research,
technological tools come forth in the distant arrangements that balance virtual and hands-on
experiences for children. Right at this point, it can be emphasized that STEM education and the
Montessori approach complement each other and that individuals should be educated with this
approach at an early age. For this, primarily, our pre-school teachers should be trained as experts in
these fields (Cakir & Altun Yalgin, 2021b).
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Looking at the literature, it is one of the basic tendencies that teacher candidates in education

faculties should have to move society forward in the age of science; It has been determined that
lifelong learning skills are low. Considering that these candidates will raise the individuals of the
future, especially since they are a pre-school department, that is, the beginning of basic education,
the necessity of providing these skills first emerges. Acquiring these skills is possible with
Montessori and STEM education, which has recently started to take place in the education system in
our country. In order to increase the knowledge and self-confidence of educators in Montessori and
STEM fields, improve their understanding of the content, and enrich the Montessori content, it is
necessary to increase research by providing in-service and pre-service training in this field. Although
the importance of integrating Montessori and STEM education into all levels starting from pre-
school education is emphasized, it has been determined that the studies in the literature are
insufficient. In this study, considering the Montessori approach and STEM education together,
integrating it into the education programs in education faculties constitutes an important example of
overcoming the lack of sufficient studies compared to the contribution of the individuals and the
importance in the literature. The study's limitations were limited to pre-service teachers studying
only in the pre-school department, as it is closely related to the purpose. In addition, due to time and
cost, only the university in the city where the researcher is located was taken. Another limitation is
that four experts only approved the semi-structured interview form prepared by the researcher in the
study in the field of science and mathematics education during the reliability determination phase.
Some suggestions to be made in line with the study's positive results are that laboratories and courses
can be opened in education faculties related to Montessori and STEM education applications.
Practices for integrating Montessori and STEM education together trainings can be organized for
pre-school teachers to raise their awareness. It is important that our teachers who will raise the next
generation are equipped with this training, not only in the pre-school teacher department but also in
the education faculties by integrating them into all branches. It is thought that starting from the pre-
school period, which has a critical period in acquiring many skills such as Lifelong Learning, which
will be gained within the scope of education, will yield beneficial results. Again, in this period, it is
thought that students will have better communication skills in terms of interpersonal harmony and
cooperation at a very young age by integrating them into pre-school education due to the conclusion

that STEM applications positively improve cooperation and group work.
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Giris

Hizla artis gosteren bilgiye yetisilebilmesi, gelisen teknolojiye uyum saglanabilmesi ve bilgi toplumu
seviyesine ulagilabilmesi i¢in bireylerin sahip olmasi gereken birtakim beceriler s6z konusudur. Bu
becerilerin baginda yasam boyu 6grenme kavrami gelmektedir (Askin Tekkol ve Demirel, 2018).
Yasam boyu 6grenme; tiim yasam dongiisiinii kapsayici bicimde yasam boyu bir siirectir. Bireylerin
tiim hayat1 boyunca siirdiirdiigii ve okuldaki 6grenmeyi de icerisine alan tiim 6grenme etkinlikleri
yasam boyu 6grenme olarak adlandirilmaktadir (Bagci, 2011). Aspin ve Chapman (2000) yasam boyu
o0grenmeyi; kisilerin hayatlar1 boyunca kazandiklar1 bilgi, deger, beceri ve anlayislar1 artiran ve
giiclendiren, bunlar1 ger¢cek yasamda uygulayabilmeyi saglayan destekleyici bir siire¢ olarak
tammlamustir. Bireyin yasami boyunca sahip olmasi gereken bilgi, tutum ve becerilerin, formal ya da
informal egitimle kazanilmasi ve gelistirilmesidir (McKie, 2000). Yasam boyu 6grenme bireyin kisisel
gelisiminde Onemli rol oynayan yaraticilik, elestirel diisinme, problem ¢dzme ve yenilikgi
becerilerinin gelismesine katkida bulunmaktadir (Ciftci ve Topgu, 2021). Gelecegin iiretken bireyleri,
bilgiye ulagsmada teknolojiyi etkili bir sekilde kullanabilen, probleme ¢6ziim iiretebilen, 6z yonetimli
ogrenmeye sahip bireyler olarak ifade edilmektedir (Giiney & Oz, 2021). Baska bir ifade ile bilim
caginda yetisen her bireyin bilgiye ulasmada giiniin teknolojisini Kkullanabilme ve bilgiyi
yorumlayabilme becerisine sahip olmasi gerekmektedir (Demirel, 2009). Yasam boyu 6grenme bireye,
hem mesleki gelisime hem de bireysel gelisime konusunda katkida bulunmaktadir (Calik, 2020).
Bireyin gelisiminde bu denli nemli olan yagam boyu 6grenme (Diker Coskun, 2009); bireye 6zellikle
erken ¢ocukluk déneminden itibaren kazandirilmasi etkili ve kalict olacaktir. Giiniimiizde ilk, orta ve
yliksekogretim gibi kurumlarda 6grencilere kazandirilmak istenen temel bir davranis olan yasam boyu
Ogrenme gilincel bir ihtiyactir (Bagci, 2011). Bu durum o6zellikle iiniversite egitiminde yasam boyu
O0grenmeye ne derece ve nasil yer verildiginin, hangi egitim yaklagimlarinin bu 6§renmenin gelisimini
desteklediginin belirlenmesine yonelik arastirmalar1 hizlandirmistir (Diker Coskun, 2009). Universite
Ogrencilerinin, uzaktan 6gretim tarzindaki 6gretim olanaklariyla yeni beceriler ortaya ¢ikardiklarini
fakat bunun yani sira yiiz yiize ve is birligi icerisinde bir 6gretim ortami saglanamadig1 i¢in bazi
yetersizlikler (problem ¢6zme, analitik bakis agilari ve bilgi iiretebilme gibi) oldugu yapilan
arastirmalarda gozlenmistir (Derrick, 2003). Bu yetersizlikler; 6grencilerin yasam boyu 6grenme
becerilerinin eksik olmasi ve 6zerk 6grenen, bilgiyi lireten olmamalarindan kaynaklanmaktadir (Diker
Coskun, 2009). Bu eksiklikler ve ihtiyaclar karsisinda iilkeler egitim sistemlerinde yeniliklere giderek
yasam boyu dgrenme siireciyle ayni 6zelliklere sahip olan; 6gretilen bilginin yani sira bilgiyi iiretebilen
bireylerin yetismesi i¢in ¢esitli 6gretim yontem ve yaklasimlari kullanilmaya baslanmistir (Cavas,
2011). STEM egitimi ve Montessori yaklasimi birgok alan ve beceriyi kapsamasi ve yasam boyu
ogrenme siirecindeki Ozellikleri barindirmasi sayesinde bu yeni yaklagimlar igerisinde One

¢ikmaktadir.
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Literatiirde, okul 6ncesi donemdeki ¢ocuklara STEM deneyimleri kazandirmak; 6grenilen

bilginin kalicihigma, yasam boyu 6grenmelerine ve ekonomik anlamda gelisime yardimci olacak
bireylerin yetismesine katki saglayacagi belirtilmektedir (Aronin ve Floyd, 2013; Dejarnette, 2012).
Bu amag¢ dogrultusunda ¢ocuk egitiminde, Montessori ilkelerine ve gelisen ¢agin ihtiyaglarina uygun
olarak yeni malzemeler ve etkinlikler hazirlamak, bunlar1 program icinde uygun bi¢cimde kullanmak
gereklilik gostermektedir (Oguz ve Koksal Akyol, 2006). Montessori temelli olusturulan STEM
egitimi, bilimsel ve teknik araclarin, islemlerin ve olgularin kullanimina odaklanan bireyi yasam boyu
ogrenmeye yonlendiren etkinlikleri icerir. Bu etkinliklerde kesif, sorgulama, tekrarlamali tasarim, test
etme, analiz etme ve problem ¢6zme islemleri gerceklestirilir (Altun Yal¢in, Kahraman ve Yilmaz,
2020; Basham ve Marino, 2013). STEM egitiminin merkezinde; merak, analiz, yaraticilik, bilim
okuryazarlik, mithendislik diinyasina iligkin i¢ gorii, yenilik¢ilik, problem ¢6zme, elestirel diisiinme,
yasam boyu 6grenme, iletisim ve is birligi gibi 21. yiizyil becerileri bulunmaktadir (Altun Yalgin ve
Yalgm, 2018). Ekonomik ve gelisimsel agidan bakildiginda, erken cocuklukta baslayan STEM
uygulamalarinin, daha sonraki egitim yillarinda baglanilmig uygulamalara goére daha uzun siireli
etkileri oldugu ve STEM kariyerlerine yonelimin daha ¢ok oldugu ifade edilmektedir (Chesloff, 2013;
Harman ve Yenikalayci, 2021: Sullivan, Kazakoff ve Bers, 2013; Metz, 2007; Steele, 1997). Tamda
bu noktada okul 6ncesi donemde uzun yillardir kullanilan ve STEM egitiminin merkezinde bulunan
kavramlar1 barindiran Montessori yaklagimimin énemi goze ¢arpmaktadir (Cakir ve Altun Yalgin,
2021a). Maria Montessori tarafindan olusturulan Montessori yaklagimi, bir ¢ocugun 6grenmeye olan
dogal egilimine odaklanir. Bu yaklasimda 6gretmenin rolii, ¢ocuk i¢in gelisimsel acidan uygun
materyalleri saglamak ve Ogrencilere kisisel ilgi alanlarimi kesfetme 06zglirliigli vermektir. Yani
cocugun hem kendi kendini denetleyebilmesini (6z yoOnetimli 6grenme) hem de bir zorunluluk
hissetmeden kalic1 6grenmelerin (yasam boyu Ogrenmesini) gergeklestirmesini saglar (Elkin vd.,
2014). Montessori yaklasimi prensiplerine uygun olarak hazirlanmis materyaller ¢ocuga; is birligi
igerisinde ¢alisma istegini ve zevkini, tretkenligini, dikkatini yogunlastirmayi, sorgulayabilmeyi,
yaraticilig1, 6zgiliveni, analiz edebilmeyi, sorumluluk bilincini, bir problemi nasil ¢dzecegini, kendisine
ve bagkalarina saygi duymayi iceren davranis ve becerileri kazandirir (Cakir ve Altun Yalgin, 2021b;

Lillard ve Else-Quest, 2006).

Montessori egitimi 6ncelikli olarak erken ¢ocukluk ve ilkokul yillarina odaklanir, fakat genel
olarak okul 6ncesinden tiniversiteye kadar verilebilir (Dogru, 2009; Rinke, Gimbel ve Haskell, 2013).
Montessori materyalleri; giinlik yasam, dil, matematik, duyu ve kozmik G6grenme alanlarimi
barindirmaktadir (Temel, Kaynak, Pasli, Demir ve Cemrek, 2016). Montessori yaklasiminda STEM
egitimi yoktur fakat bireye kazandirdig1 beceri ve amaglar ortak olmasi sebebiyle okul dncesindeki
cocuklara STEM uygulamalarinin Montessori felsefesi temeliyle aktarilmasi kalict 6grenmeler
saglamaktadir (Cakir, Altun Yalgin ve Yalgin, 2019). Montessori erken ¢ocukluk siniflarinda, STEM’

de uygulanan manipiilatiflerin kullanimi diger Montessori materyalleri ile tutarlidir. STEM
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manipiilatifleri, c¢ocuklarin yaratici kesiflere katilmalarina, ince motor becerileri ve el-goz

koordinasyonunu gelistirmelerine ve is birligi ve ekip ¢alismasina katilmalarina izin verir (Elkin et al.,
2014). Ornegin; STEM’ de kullanilan robotik kitler, Montessori materyallerinde kalip bloklari ve
boncuklar gibi, ¢cocuklarin say1, boyut ve sekil gibi matematiksel kavramlar1 daha giiclii bir sekilde
anlamalarina yardimci olma ve yine bu diizenekleri olustururken ¢ocugun problem ¢ézme; hata
ayiklama davranisini siirece dahil etmenin bir yolunu saglamaktadir (Bers, 2012; Cakir ve Altun
Yalgin, 2020; Resnick et al., 1998). Montessori-STEM’ de amag, Montessori felsefesinin temel
ilkelerini ve miifredatin1 esas alarak 6grencilerin STEM diistinme ve uygulama alanlarini bir dizi
tasarim etkinliklerle gelistirmek ve bilim igerigini gilincel, dogru bir sekilde aktarmaktir (Ibes ve Ng,
2011). Elkin vd. (2014), STEM’ deki temel miihendislik kavramlar1 ve Montessori ilkeleri alanlari
arasinda ¢ok sayida uyumlar oldugunu belirtmislerdir. Ornegin Montessori siniflarinda dgrencilerin
uygulamali materyalleri kendileri kullanmada, ¢esitli beceri diizeylerine sahip gruplarda ¢alisma ve
ayn1 probleme yonelik birden fazla ¢oziimii birlikte tartisma konularinda zaten rahat olduklarindan,
Montessori yaklasimi unsurlarinin STEM ile sunulan yeni problemlere karsi basarili bir sekilde
ilgilenebileceklerini belirtmistir. Montessori, kisisel kesfi ve her ¢ocuk i¢in anlamli olan bir yoldan
hedefe ulagmay1 temel almast STEM’ inde, ¢ocuklara igerigi kesfetmeleri konusunda onlar igin
anlamli olacak sekilde yeni fikirlerle miicadele etmeleri i¢in bir yol sunmasi iki egitimin birlikte
uygulanmasiin etkililigini 6ne c¢ikarmaktadir (Elkin vd. (2014). Biitiin bu bilgiler g6z Oniine
alimdiginda 21.yy becerilerine sahip bireylerin yetismesinde, okul Oncesi donem egitimlerinin
Montessori siniflarinda, Montessori felsefesi temel alinarak uygulanacak olan STEM egitimleri etkili
olacaktir. Bunun icinde oncelikle okul dncesi 0gretmenleri basta olmak iizere gelecek nesilleri
yetistirecek Ogretmen adaylarinin yasam boyu 6grenme becerilerini kazanmasi ve bu becerileri
kazandirabilecek yeterliklerle lisans 6grenimini tamamlamasi gerekmektedir (Cakir, Altun Yalgin ve
Yalgm, 2020). Calismanin amaci; Montessori temelli STEM egitiminin okul Oncesi 0gretmen
adaylarinin yasam boyu Ogrenme egilimlerinin gelisimi iizerindeki etkisini incelemektir. Ayrica
ogretmen adaylarmin STEM ve Montessori yaklagimlar1 hakkindaki diistincelerini incelemek ve bu
alanlarda birer uzman olarak mezun olmalarina katki saglamak amaglanmistir. Caligmanin

problemleri;

-Montessori yaklagimi temelli STEM egitimlerinin 6gretmen adaylarinin yagam boyu 6grenme

egilimleri tizerinde etkisi var midir?

-Ogretmen adaylarinin Montessori yaklagimi temelli STEM egitimlerine yonelik duygu ve

diistinceleri nelerdir?
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Yontem

Arastirma Modeli

Calisgmada karma yontem tiirlerinden biri olan agiklayict deseni kullanilmistir. Bu ydntemin
secimindeki ama¢ Montessori temelli STEM egitimlerin katilimcilarin yasam boyu Ogrenme
egilimlerine etkisini nicel ve nitel verilerle detayli incelemektir. Bu ama¢ dogrultusunda énce nicel
veriler elde edilmistir. Daha sonra nicel sonuclar1 desteklemek igin nitel veriler toplanarak sonuglarla
iligkilendirilmistir. Karma yontem nicel ve nitel veri kaynaklarinin toplanip, birlestirilmesi ve
iligkilendirilmesidir (Creswell and Tashakkori, 2007). Arastirmacilar ilk dnce nicel verileri toplayarak
analiz ettikten sonra nitel verileri niceli desteklemek i¢in toplayarak iliskilendirir (Biiyiikoztiirk, Kilig-
Cakmak, Akgiin, Karadeniz ve Demirel, 2016). Aciklayici desenin amaci, arastirma problemine nicel
asama ile baglay1p, ikinci asamada elde edilen nicel sonuglari agiklamak i¢in nitel ¢aligma yiiriitmektir.
Bu arastirma giiclinii ¢alismanin birbiri {lizerine insa edilen kolayca anlagilan ve ayirt edilen iki
asamasindan almaktadir. Bu sebeple arastirmacilar tarafindan tercih edilen bir aragtirma desenidir
(Sozbilir, 2017, s.39). Caligma grup modeli olarak ise tek grup 6n-son test modeli olusturulmustur. Bu
grup deseni, bir guruba yapilan uygulamanin etkisini 6n ve son test puanlari ile karsilastirmaktir

(Cohen, Manion Marison, 2007, s.282).
Arastirma Grubu

Arastirmanin 6rneklemini, Dogu Anadolu Bolgesindeki bir devlet iiniversitesinde 2020-2021 egitim
ogretim y1l egitim fakiiltesi okul 6ncesi 6gretmenligi bolimiinde ikinci sinifta 6grenim goren ve yas
araliklar1 20-23 arasinda olan toplamda 53 (%70 kadin, %30 erkek) 6gretmen aday1 olusturmaktadir.
Katilimcilar caligmaya goniillii olarak ve gerekli onam formlari alinarak katilmistir. Calismaya katilan
ogretmen adaylarinin daha 6nce STEM ve Montessori etkinliklerine yonelik herhangi bir egitim
almadiklar1 tespit edilmistir. Katilimci grubunu belirlemede amaglh 6rnekleme yontemi kullanilmustir.
Amacli 6rnekleme, derinlemesine arastirma yapabilmek amaciyla ¢alismanin amaci baglaminda bilgi
acisindan zengin durumlarin se¢ilmesidir (Biiyiikoztiirk, 2012). Daha sonra 6gretmen adaylarina 14
hafta boyunca haftada iki saat olmak {izere Montessori yaklagimi temelli STEM etkinlikleri

uygulatilmigtir.
Verilerin Toplama Araclari

Okul 6ncesi 6gretmen adaylarinin yasam boyu 6grenme egilimlerini 6l¢gmek i¢in, Diker Coskun (2009)
tarafindan gelistirilen ve ¢calisma amaciyla oOrtiisen; problem ¢ézme, elestirel diisiinme, sorgulama gibi
giinliik yasam becerilerini test etmeye yonelik hazirlanmis Yasam Boyu Ogrenme Egilim dlgegi
kullanilmistir. Olgek derecelendirme seklinde 6 likertli ve toplamda 27 maddeden olusmaktadir.
Olgegin deneme formu, Tiirkiye’deki farkli 6zelliklere sahip yedi iiniversitenin farkli fakiilte ve
bolimlerinde 6grenim goren toplamda 642 6grenciye uygulanmistir. Elde edilen veriler agimlayici

faktor analizine tabi tutulmus ve Olgegin motivasyon (6 madde), sebat (6 madde), 6grenmeyi
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diizenlemede yoksunluk (6 madde) ve merak yoksunlugu (9 madde) olmak {izere dort alt boyuttan

olustugu belirlenmistir. Olgegin alt boyutlar1 ve maddelerinde yer alan yukarida bahsedilen beceriler
STEM ve Montessori’ nin bireye kazandirmak istedigi beceriler arasinda yer almasi nedeniyle
calismanin veri toplama amacina uygun gériilmiistiir. Olgegin Cronbach alpha katsayis1 0,89 olarak
bulunmustur. Yapilan ¢alismada ise bu giivenirlik 0,86 olarak bulunmustur. Alt boyutlarin giivenirlik
degerleri ise sirastyla motivasyon 0,81; sebat0,81; 6grenmeyi diizenlemede yoksunluk 0,74; merak

yoksunlugu 0,80 olarak bulunmustur.

Yar1 yapilandirilmis miilakat formu ise dort acik uclu sorudan olugsmaktadir. Bu sorularin
kapsam ve goriiniis gegerliligi i¢in ¢aligmanin nicelde kullanilan yasam boyu dgrenme 6lgeginin alt
faktorleri ve onlar1 iceren maddeler dikkate alinmistir. Bu maddeler teker teker incelenerek Montessori
temelli STEM egitimlerinin bu maddelerle iliskisi, hangi 6zelliklerinden dolay1 ve nasil etkilemis
oldugu gibi sorulara cevap aranarak detayli bir sekilde ortaya konulmaya calisilmistir. Sorular
caligmanin amacina ve yasam boyu Ogrenme Ol¢eginin alt boyut maddelerine paralel olarak
hazirlanmigtir. Sorularin amaca uygunlugunun test edilmesi asamasinda ise bir matematik, iki fen
bilimleri egitimi alanindaki 3 uzmana inceletilmistir. Goriiniis gegerliligine yonelik uzmanlardan gelen
doniitler dogrultusunda forma son hali verilmis ve uygulamaya hazir hale gelmistir. Asagida yari

yapilandirilmig gériisme formu sorularina yer verilmistir.

Montessori yaklasimi temelli STEM egitiminin kisisel gelisiminize katki saglayacagini-

sagladigini diisiiniiyor musunuz? Neden? Nasil?

Montessori yaklasimi temelli STEM egitiminin yeni bilgi ve beceri kazanmaniza katki

sagladigini diisiinityor musunuz? Neden? Nasil?

Montessori yaklasimi temelli STEM egitimini ilerde meslek hayatinizdaki derslerinizde

uygulamak ister misiniz? Neden? Nasil?
Montessori yaklasimi temelli STEM egitimi esnasinda yeni bilgiler elde ettiniz mi? Nas1l?
Veri Analizleri

Veriler toplanirken ilk 6nce nicel veriler egitim verilmeden 6nce ve egitimlerden sonra olmak iizere
On-son testler olarak toplanmigtir. Daha sonra nicel 6lgek maddeleri temel alinarak arastirmaci
tarafindan hazirlanan ve 4 sorudan olusan yar1 yapilandirilmis goriisme formlari adaylara egitimler
bittikten sonra verilerek 15-25 dakika igerisinde goriislerini yazmalari istenmis ve nitel veriler

toplanmustir.

Calismada uygulama oOncesi ve uygulamalar bittikten sonrasinda Ogretmen adaylarina
cevaplandirilan yasam boyu 6grenme 0l¢egi ile elde edilen nicel veriler istatistiksel analizlere tabi
tutulmustur. Bu analizler i¢in Once verilerin normalligi test edilmistir. Normallik i¢in 6rneklem

sayisiin 30 ilizerinde olmasi sebebiyle Kolmogorov—Smirnov testi dikkate almmistir. Calismada
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normallik varsayimi incelerek p (0,200) anlamlilik degerinin 0,05’ ten biiyiik ¢ikmasi ile verilerin

standart hatalar1 normal dagilim gosterdigi goriilmistiir (p=0,200>0,05) (Can, 2016). Verilerin normal
dagilim gdstermesi nedeniyle gerceklestirilen analizlerde parametrik fark testlerinden biri olan iliski
orneklem t-testinden yararlanilmistir. Bu test i¢in gerekli olan varyanslarin homojenligine bakilmis ve

homojen dagilim gosterdigi tespit edilmistir (p=0,96>0,05).

Nitel verilere ise igerik analizi uygulanmistir. Bunun i¢in Oncelikle yapilan goriismeler bir
araya toplanarak her soru icin ayr1 kod ve kategoriler olusturulmaktadir. Icerik analizinde asamalar
sirastyla verilerin kodlanmasi, kategorilerin bulunmasi, kodlarin ve temalarin diizenlenmesi-
tanimlanmasi, bulgularin yorumlanmasidir (Yildirim ve Simsek, 2008). Veri analizlerinin gecerlik ve
giivenirlik kisminda olusturulan kod ve kategoriler 4 ayri uzmana bir ay siireyle sunulmus ve her
kodlayicidan gelen sonuglar birlestirilerek yiizdelik olarak hesaplanmistir. Nitel veri analiz giivenirlik
degeri %90 bulunmustur. Kodlayicilar arasi giivenilirlik degeri %70 iistii olmas1 giivenilir oldugunu

gostermektedir (Arastaman, Oztiirk Fidan ve Fidan, 2018).
Siirec

Arastirmanin uygulama siirecinden once etkinlikler her hafta i¢in ayr1 ayri olacak sekilde Montessori
ve STEM alanlarinda iki uzman tarafindan konuyla ilgili arastirmalar incelenerek, bu egitimler
alaninda farkl egitmenlerin bilgilerinden yararlanilarak belirlenmistir. Bu belirleme agsamasinda bazi
onemli kriterlere ve sinirliliklara dikkat edilmistir. Bunlar; etkinliklerin ¢alismanin amaci uygun olarak
okul oOncesi Ogretmen adaylarini yagsam boyu oOgrenmeye tesvik edecek ve bu becerileri
kazandirabilecek nitelikte olmasina, etkinliklerin her asamada STEM egitimi 6zelliklerini ve STEM
etkinliklerinde Montessori yaklagimi felsefesini barindirmasina, 6gretmen adaylarinin alan bilgilerini
kullanarak yeni tasarimlar olusturabilecekleri heyecani verebilecek diizeyi icermesine dikkat
edilmistir. Adaylarin giinliikk yasamdaki materyalleri kullanmalari, her materyali farkli bir amag i¢in
kullanacaklarin1 6grenmeleri ve bdylece cevrelerindeki materyallere olan algilarinda farkli bakis
acilanyla yaklagmalarimi saglayacak o6zellikler barindirmaktadir. Yine Etkinlikler STEM amaglari
dogrultusunda bilim ve teknolojik ¢aga ayak uydurabilen toplumun gelismesi i¢in gerekli 6grenme
becerilerinden biri olan yagsam boyu 6grenme kapsaminda; bireyin yetenek, bilgi ve beceri gibi bireysel
gelisimi ve grupla is birligi icerisinde olmasindan otiirii sosyal gelisimi destekler niteliktedir.
Montessori-STEM” de amag, Montessori felsefesinin temel ilkelerini ve miifredatin1 esas alarak
ogrencilerin STEM diisiinme ve uygulama alanlarini bir dizi tasarim etkinliklerle gelistirmek ve bilim
igerigini glincel, dogru bir sekilde aktarmaktir (Ibes ve Ng, 2011). Etkinlikler boyunca Siirekli olarak
problemle karsilasabilecekleri, bu problemleri ¢6zmek igin yeni bilgiler elde etmeleri ve var olan
bilgileri ile biitiinlestirmeleri gerektirmektedir. Adaylar var olan probleme yonelik grupga ¢6ziim
iiretir, deneme yanima yo6ntemleriyle birlikte ¢oziime ulasma basarisimi elde etmektedirler. Bizzat
kendileri siireci degerlendirme imkani verir ve bunlar sayesinde bireyin elde ettigi tecriibeler ve

ogrenmeler etkisiyle yasaminda karsilastigi probleme yonelik 6n yargilarmi kaldirmak, yaraticilik
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becerilerini gelistirmek, farkli bakis acgilar1 kazanmak gibi STEM kazanimlar1 olan yasam boyu

O0grenme becerilerine katki saglanmis olmaktadir. Bireyler 6grendikleri bilgiler ile giinlik yasam
durumlar1 arasinda bag kurabilmelerine ve kendi {iriinlerini tasarlayabilmelerinin verdigi 6zgiliveni
saglamaya yardimci olmaya c¢alisilmistir. Yasam boyu 6grenmede onemli bir beceri olan ¢evik kas
giicli denilen el becerileri gelisimi bireylere kazandirmaktadir. Yapilan etkinliklere yonelik olarak;
Montessori yaklasiminda STEM egitimi yoktur fakat bireye kazandirdigi beceri ve amaclar ortak
olmast sebebiyle okul 6ncesindeki ¢ocuklara STEM uygulamalarinin Montessori felsefesi temeliyle
aktarilmasi kalic1 6grenmeler saglamaktadir (Cakir, Altun Yal¢in ve Yalcin, 2019). Bu goriis
dogrultusunda 6gretmen adaylar1 i¢in hazirlanan STEM etkinliklerine Montessori felsefesi entegre
edilmistir. Birkag felsefesi lizerinden 6rnek olarak; Montessori materyallerinde ilgi cekicilik, canlilik
ve renkli olmasi esastir. Bu dogrultu da STEM uygulamalarda kullanilan malzemelerde bu felsefe
dikkate alinmistir. Yine Montessori materyalleri uygulamali giinliik yasam alistirmalarin1 ve duyusal
alanlar1 barindirir. STEM materyalleri ile uygulamalarda duyusal alanlar ve giinlilk yasamla ilgili
problem durumlan segilmistir. Montessori felsefesinde materyaller tekrarlanabilir 6zellige sahiptir ve
birey kendi istedigi materyalli secerek istedigi sirayla baslayabilir. Uygulamalarda kullanilan motor,
ara kablo, pil vs. materyalleri her hafta farkli tasarimlar yapiminda tekrar tekrar kullanilabilir
niteliktedir seklinde yorumlanabilir. STEM egitimi ve Montessori yaklasimi &gretmenlere ve
ogrencilere benzer sekilde yeni ve ¢ok etkili bir problem ¢dzme yontemi sunumu yaninda insanlarin
temel beceri ihtiyaglarim kazandirma ve yaraticiligr gelistirmede iki temel egitim kavrami arasinda
cok onemli bir baglant1 olusturmaktadir (Ibes ve Ng, 2011). STEM ve Montessori egitim sisteminde
birbiri ile milkemmel bir uyum sagladigi Ibes ve Ng, (2011)’ in Montessori egitmenlerine yonelik
STEM sertifika programi isimli ¢alisma raporlar1 sonucunda kanitlandigi belirtilmistir. Calismanin
smirliliklart olarak adaylarin daha dnce Montessori temelli STEM egitimlerine yonelik bir egitim
almamis olmalaridir. Bu kriter ve sinirlilik dogrultusunda yapilan uygulamalar her hafta haftada 2 ders
saati olmak tizere toplamda 14 hafta siirmistiir. Uygulama siireci Montessori ve STEM alanindaki
uzmanin rehberliginde 53 kisiden olusan ikinci smif okul Oncesi Ogretmen adaylariyla
gergeklestirilmistir. Etkinliklerde kullanilan malzemeler bireyin giinlik yasaminin her alanda
karsilagabilecegi kolay ve maliyet agisindan uygun olan basit malzemelerden (pet sise-bardak ve
kapaklari, pipet, karton kutular, yalitan kablolar, teneke kutu gibi) olugmaktadir. Uygulamalara
gegmeden Once adaylara STEM egitimi ve Montessori yaklasimi hakkinda temel teorik bilgiler
sunumlar halinde verilmistir. Daha sonra dnceden hazirlanan etkinlikleri yapmak icin dort kisiyi
gegmeyen gruplar olusturmalari istenilmistir. Sonra haftanin etkinligi hakkinda adaylara problem
durumu ve nasil yapacaklari hakkinda teorik bilgiler (gerekli olan fen ve matematik gibi bilgiler,
yapilacak etkinligin ¢izimle gorsellestirilmesi gibi) verilerek etkinligi olusturmalari istenmistir. Ayrica
etkinliklerde 6zgiinliik esas alinmistir yani belirli bir kaliba konulup her grubun ayni iiriin olusturmasi
degil verilen problem durumunda ayni amaca hizmet edecek sekilde, her grubun tasarim konusunda

kendi yaraticilik becerilerini, 6zgiinliiklerini kullanmalar1 6zgiir birakilarak {iriinlerini olusturmalari
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istenmistir. A¢iklanan bu bilgiler dogrultusunda yapilan etkinliklerden bir 6rnek olarak trafik lambasi

etkinliginde bireylere basit malzeme dedigimiz iletken kablo, kola kutulari, led 1s1klar, karton, ¢op sis,
abeslang vs. gibi gerekli malzemeler verilerek fen, matematik, teknoloji gibi teorik bilgilerini
kullanarak c¢alisan bir tasarim ortaya koymalari istenmistir. Bireyler burada grupga is birligi icerisinde
farkl1 goriisleri, bilgileri birlestirerek giinliik yasamda yer alan bir konuya verilen malzemeler ve siire
dogrultusunda ¢6ziim iiretmeye ve bir {iriin ortaya ¢ikarmaya calisirlar. Yapilan her etkinlik bir 6nceki
etkinligin belli izlerini tasir. Boylece bireyler bir 6nceki etkinlikte edindigi tecriibeyi kullanarak {istiine

yeni tecriibe ve bakis agilar gelistirerek ilerleme kaydeder.

Tablo 1. Montessori Yaklagimi Temelli STEM Egitimi Uygulamasi

ASAMA ETKINLIK SURE

On Test Uygulamasi - 2 ders
Problem durumu 1: Mancinik yapimi 2 ders
Problem durumu 2: Gemi yapimi 2 ders
Problem durumu 3: Ziirafa yapimi 2 ders
Problem durumu 4: Trafik lambasi 2 ders
Problem durumu 5: Motorlu araba 2 ders
Problem durumu 6: Devrilmeyen CD 2 ders
Problem durumu 7: Uzaktan kumandali yilan 2 ders
Problem durumu 8: Fare kapanli araba yapimi1 2 ders
Problem durumu 9: Para yutan kumbara 2 ders
Problem durumu 10: Tirt1l yapimi 2 ders
Problem durumu 11: Paytak robot yapimi 2 ders
Problem durumu 12: Boksor robot yapimi 2 ders
Problem durumu 13: Dans eden robot yapimi 2 ders
Problem durumu 14: Ressam robot yapimi 2 ders
Son test uygulamasi: - 2 ders

Bulgular

Calismadaki yasam boyu 6grenme ile alt boyutlarma ait nicel bulgular ve nitel bulgular asagida tablo

ve yorumlari ile birlikte verilmistir.
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Tablo 1. Yasam Boyu Ogrenme Becerilerine Iliskin Iliskili Orneklem t-Testi Sonuglar:

Ol¢iimler N X Ss t Sd p

. 53 109.30 13.14

Ontest "

-2.467 52 .017

Sontest 53 114.81 9.47

*p<.05

Montessori yaklasimi temelli STEM egitimlerinin okul Oncesi &gretmen yasam boyu

ogrenmelerine iliskin etkiyi belirlemek amaciyla 6n ve son test puanlar1 arasinda yapilan iligkili

orneklem t-test sonuglart Tablo 1’ de gosterilmistir. Testin sonuglarinda uygulama 6ncesi puan

ortalamasi (Ontest = 109.30) ile uygulama sonrasi yapilan puan ortalamasi (sontest =114.81) arasinda

anlamli bir fark goriilmustiir (ts2: -2.467; p< 0.05).

Tablo 2. Yasam Boyu Ogrenme Olgeginin Alt Boyutlarina Iliskin Iliskili Orneklem t-Testi Sonuglar

Olciimler N X Ss t p
Motivasyon 6n 53 25.77 2.886 -2.471 017*
Motivasyon son 53 27.26 2.379

Sebat 6n 53 23.15 3.968 -3.378 .001**
Sebat son 53 25.58 2.858

Ogrenmeyi diizenlemede 53 24.05 3.230

yoksunluk én 2618 oL
Ogrenmeyi diizenlemede 53 25.58 3.427

yoksunluk son

Merak yoksunlugu 6n 53 35.56 7.252 -2.221 .031*
Merak yoksunlugu son 53 38.05 3.865

*p<.05; **p<.01

Montessori yaklasimi temelli STEM egitimlerinin okul Oncesi Ogretmen yasam boyu

ogrenmelerine iligkin alt boyutlarindaki etkiyi belirlemek amaciyla yapilan iligkili 6rneklem t-test

sonuclar1 Tablo 2’ de gdsterilmistir. Testin sonuglarinda biitiin alt boyutlarda anlamli fark goriilmiistiir

(motivasyon: ts;: -2.471, p=0.017< 0.05; sebat: ts;: -3.378, p=0.001< 0.05; 6grenmeyi diizenleme: tsp:

-2.618, p=0.012< 0.05; merak: ts;: -2.221, p=0.031< 0.05).

Arastirmadan elde edilen nitel verilere ait analiz sonuglar1 agsagidaki tablolarda sunulmustur.
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Tablo 3. “Montessori yaklasimi temelli STEM egitiminin kisisel gelisiminize katki saglayacagini-

sagladigini diisiiniiyor musunuz? Neden? Nasil?”’ Sorusuna Yonelik Ogretmen Adayr Goriisleri

Egitim 6ncesi miilakat sonuclari Egitim sonrasi miilakat sonuc¢lari
Kategori Kod Adx Frekans(F) Kategori Kod Adx Frekans(F)
Asimetrik B%lg% tiiri 5 Farlfh. mflteryaller 1

. Bilgi 5 . Cesitli siiregler 1
Bilgi- 5 Ogretim N
Zihinsel y(_)k_lugu N 3 Yeni ¢oziimler 1
Fikir sahibi Gergekgeilik 1
Kigisel 2 Matematik 2
gelisim 2 L Fen 4
Beceri Davranis 4 i:zlnplm_ Teknoloji 2
Katki Robotik 1
saglama
Hayat 2 STEM 5
Ihtiyaglar [leri tasima 1 Egitim Montessori 4
Inang 1 Uygulama bigimi 6
Kisisel gelisim 16
Faydalar Mesleki donanim 1
Problem 2
Coziim iiretme 8
Zihinsel Fikirlere saygi 1
Beceri duyma L
Hayata bakis agis1 2
Bilgi coklugu
Girisimcilik 2
Beceri- érasj[lrma 2
Tutum nguven 2
Uretkenlik 4
Giinlik yagam 2

Tablo 3’ de soruya iliskin egitim Oncesi ve egitim sonrasi 6gretmen adaylarinin cevaplari

incelenerek kategoriler olusturulmustur. Egitim oOncesi miilakat sonuglarinda 3 kategori
olusturulmustur. Asimetrik bilgi-zihinsel kategorisinde; adaylardan bazilar1 uygulanacak egitim
hakkinda dnceden kisaca bir bilgilerinin oldugunu fakat uygulamalarin icerigi ve saglayacagi kisisel
gelisime yonelik kisith bilgilerinin bulundugunu bu yiizden ne gibi bir katki saglayacagimi
bilmediklerini, bazilar1 ise STEM’ in hakkinda hi¢ bilgisi olmadigimi belirtmislerdir. Beceri
kategorisinde; egitim hakkinda kisa bilgisi olan adaylar verilecek egitimin kisisel gelisimlerine katki
saglayacaklarin1 diislindiiklerini, bazi adaylar ise verilen egitimi almadan once fen etkinlikleri
konusunda yetersiz olduklarin1 ve herhangi bir etkinlik yapacagi zaman konuya nasil giris yapacagini,
nasil davranacagin bilemediklerini, sorun yasadiklarmi belirtmislerdir. Ihtiyag kategorisinde; adaylar
verilecek egitimin gerekliligini ve hayatlarina katacaklar1 beceriler ile onlar1 egitim anlaminda ileri

seviyeye tasiyacaklarina inandiklarini belirtmislerdir.
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Egitim sonrasinda yapilan miilakat sonuglarinda ise 6 kategori olusturulmustur. Ogretim

kategorisinde; adaylar egitimlerden sonra giinliik hayata kars1 daha gergek¢i bakmaya bagladiklarini
yani ¢evrelerinde karsilastiklart olaylar1 fenle bagdastirabildiklerini, uygulamalarda farkli materyaller
tanidiklarini, gesitli siireglerden gectiklerini ve bunlarin kisisel gelisimlerine biiyiik katki sagladigini,
olaylar karsisinda yeni ¢Oziimler iretebilmeyi Ogrendiklerini belirtmislerdir. Disiplin-alan
kategorisinde; adaylar fen, matematik, teknoloji, bilimsel konular ve robotik gibi alanlarda bilgi sahibi
olduklarini, bu alanlarda ilerleme sagladiklarin1 ve ilerde ¢ocuklara uygulayacak kabiliyete sahip
olduklarini belirtmislerdir. Egitim kategorisinde; Montessori temelli STEM egitimleriyle adaylar ders
icinde yapilan etkinliklerde farkli uygulama bicimlerini gordiiklerini ve bunlarin kisisel gelisimlerine
katki sagladigini belirtmislerdir. Faydalar kategorisinde; goriismeye katilan adaylarin hepsi verilen
egitimin kisisel gelisimlerine katki sagladigini ve bu ilerlemeyi gorebildiklerini, karsilastiklar olay ya
da sorunlar karsisinda yeni ¢oziimler tiretebildiklerini ve mesleki donanimlarinin arttigini, onlara yeni
seyler kattigin1 belirtmiglerdir. Zihinsel beceri kategorisinde; adaylar giinlik yasamda karsilastiklari
sorunlara daha teorik ve islevsel diisiinme anlaminda bakabilme becerilerinin gelistigini, pratik
diisiinme, ¢ozliim tliretme gibi becerilerini daha etkili kullanabilmeyi 6grendiklerini, 6zellikle fen
etkinlikleri konusunda bilgi seviyelerinin arttigini, farkli fikirlere karsi daha saygili davranmaya
bagladiklarini, olaylara daha yaratici bakis agisiyla baktiklarini ve hayata bakis agilarinin anlaml
yonde degistigini belirtmislerdir. Beceri-tutum kategorisinde; adaylar egitimler sayesinde giinliik
yasamdaki sorunlar karsisinda gesitli siireglerde yeni ¢oziimler arama kabiliyetlerinin gelistigini,
giriskenlik, merak, arastirma ve kendine giiven duygularmin gelistigini, olusan hataya karsi daha
gercekei bakabilmeyi, bir seyler iiretebilmeyi 6grendiklerini, bireysel olarak kendini ifade edebilme
ve aktif becerilerinin gelistigini belirtmislerdir. Asagida egitim sonunda yapilan bazi 6gretmen

gorislerine yer verilmistir. Egitimi almadan 6nceki diisiinceler;

... “Katk saglayacagini diigiiniiyordum ama tam olarak nasil bir katki saglayacagi konusunda daha
once gormedigimden otiirii fikir sahibi degildim.”

... “Egitimi almadan énce herhangi bir fikrim yoktu.”

... “'STEM egitimi almadan once kisa bilgim vardr ama uygulama bigimleri ve kisisel saglayacaklar
hakkinda bilgim kasitl idi.”

... “Boyle bir egitimin oldugunu bile bilmiyordum.’

... “STEM egitimi hakkinda bir bilgim yoktu.”

Egitimi alinca olusan diisiinceler;
... “Katki sagladigini zaten diigtintiyordum ve cesitli siireclerde yeni ¢oziimler arama kabiliyetimi ve
glinliik yasamda bazi sorunlarla karsilastigimda daha teorik ve islevsel diigiinmemek gibi kisisel

anlamda katki sagladi.”
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... “Egitimi aldiktan sonra giinliik fen, matematik ve teknolojik agidan beni ilerlettigini diisiinmeye
basladim. Ders igerisinde yapmis oldugum etkinliklerle beraber kisisel gelisimimde bir ilerleme

’

oldugunu fark ettim.’

... “Fikirlere saygi ve giriskenlik, bireysel olarak merak, arastirma ve kendine giiven, hataya daha
gercekgi bakmami sagladi. Olaylara karsi daha genig ve daha degisik agilardan bakabiliyorum. Daha
yaratict bakiyorum”

>

... “Farklit metotlar 6grenme ve tiretkenlik konusunda evet katki saglar.’

... “Evet kisisel gelisime katki sagladigim diistintiyorum. Ciinkii STEM egitimi kendimi ifade etmemi

’»

ve aktif becerilerimi gelistirdi.

Tablo 4. “Montessori yaklagimi temelli STEM egitiminin yeni bilgi ve beceri kazanmaniza katki

sagladigini diisiiniiyor musunuz? Neden? Nasil?” Sorusuna Yonelik Ogretmen Adayr Goriisleri

Egitim oncesi miilakat sonuclari Egitim sonras1 miilakat sonuclari
Kategori Kod Ad1 Frekans (F) | Kategori Kod Ad1 Frekans(F)
Bilgi 3 Bilgi-Beceri 24
Yenilikei Beceri 5 Kazanim Yasam boyu 6grenim 1
Egitim-egitici 5 fcerik 5
Tahmin 1 Uygulamali 3
Hipotez Kanaat 1 Etkinlik Tasarim 1
Diisiince 1
o Fizik 3
Fikri olmamak B
) 9 Teknoloji 1
o Igerik Konu- )
Bilgi 1 o Robotik 1
Fayda Disiplin
3 Fen 3
saglamak ]
Matematik 1
Etkili 6grenim ) Zihinsel 2
B 4 Beceri-
Katkilar Teknolojik Giinlik yagam 3
2 Davranis
gelisim Bilimsel siire¢-21.yy 7
Yaparak-yasayarak 3
Montessori 4 " P y- ’
Egitim Ogrenme Aragtirma-inceleme 2
STEM 1
Somutlagtirma 1
STEM 5
) Okul dncesi 1
Egitim L
Etkinlikler 6
Bilimsel doneler 1
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Anlamlandirma 7
Egitimin
. Katki saglama 4
Ozellikler1
Meslek hayati 6
Inanmak 2
Tutum Ilgiyi artirma 3
Fark etme 1

Tablo 4’ te soruya iliskin egitim Oncesi ve egitim sonrasi dgretmen adaylarinin cevaplari
incelenerek kategoriler olusturulmustur. Egitim Oncesi miilakat sonuglarinda 5 kategori
olusturulmustur. Yenilik¢i kategorisinde; bazi adaylar verilecek egitimde Montessorinin 6nemini ve
anlamini bildigi i¢in yeni bilgi ve beceri kazanacaklarini, bazilarinin ise egitim iceriginin her seyini
bildigi kanaatinde oldugunu ve bu sebepten yeni bilgi ya da beceri katmayacagini diisiindiiklerini
belirtmislerdir (egitim sonrasi bildiklerinin iist seviyesinde bir egitim oldugunu ve bu diisiincelerinin
tamamen degistigini belirtmislerdir). Baz1 adaylarda egitimin nasil bir etki ya da katki saglayacagi
hakkinda fikirlerinin olmadigini belirtmislerdir. Hipotez kategorisinde; verilecek olan egitimin
saglayacagi katkilarin yenilikgilik kategorisinde detayli anlatilan yorumlara y6nelik tahmin, kanaat ve
diisiincelere yer verilmistir. Bilgi kategorisinde; adaylar yine egitimin saglayacagi yararlar hakkinda
fikri olmadiklarini, egitimin igerigi hakkinda az bilgi sahibi olanlardan bazilar1 da fayda saglayabilir
diisiincesinde olduklarini belirtmistir. Katkilar kategorisinde; adaylar egitim oncesinde teknolojik
gelismelerin bazi becerileri gerektirme zorunlulugu kilmasi nedeniyle STEM’in hem egitimcilere hem
cocuklara bilgi-beceri ve etkili 6grenimler kazandiracagi diisiincesinde olduklarini belirtmislerdir.
Egitim kategorisinde ise adaylar okul dncesinde Montessori yaklasiminin éneminden ve STEM

egitiminin giiniimiiz teknolojiyle iligkili olmasindan 6tiirii bireye fayda saglayacagini belirtmislerdir.

Egitimler sonrasinda yapilan miilakat sonuclarinda 8 kategori olusturulmustur. Kazanim
kategorisinde; adaylar verilen egitimlerle farkli disiplinlerde yeni bilgi ve beceriye sahip olduklarini,
STEM egitiminin okul 6ncesi donem hedefleriyle ortiisiiyor oldugunu ve bunlart ¢ocuklara dogru
sekilde kazandirmada mesleki beceri sagladigini, zengin bir igerige sahip oldugunu, yasamlarinda yeni
Ogrenimler sagladigini ve bunlar1 yasamlarinin ilerleyen kesimlerinde de kullanacaklarini
belirtmiglerdir. Etkinlik kategorisinde; adaylar egitimler sonunda kazandiklar1 biitiin bilgi ve becerileri
ilerde meslek hayatlarinda ¢ocuklara yaptiracaklart uygulamalarda yazili, yazisiz biitiin etkinliklerde
aktarabilecek konuma geldiklerini belirtmislerdir. Ayrica bir tasarim olusturmaya iligskin bilgi beceri
kazandiklarini belirtmiglerdir. Konu-disiplin kategorisinde; adaylar giinliikk yasamlarinda, bilim ve
teknik anlaminda, basing, kiitle, hacim gibi kavramlarin anlagilmasinda yeni bilgi ve beceriler
sagladigini, fen, teknoloji, matematik ve robotik alanlari igerisinde bilmedikleri bir¢ok yeni bilgi ve
beceriler kazandiklarini belirtmislerdir. Beceri-davranis kategorisinde; adaylar egitimin farkli gelisim

alanlarinda etkisi oldugunu, el becerisi, zihinsel becerilerini, elestirel diisiinme, yaraticilik becerilerini
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gelistirdigini ve 21.yy becerilerini STEM egitimi sayesinde anlama firsat1 bulduklarini belirtmislerdir.

Ogrenme kategorisinde; adaylar egitimlerin katki sagladigini belirterek yeni bilgi-beceri dgrenilmesi
ve kavratilmasinda uygulamalarda deneme-yanilmayla, arastirma-inceleme yontemleri saglayarak
bireye yaparak-yasayarak 6grenme imkani sundugunu, konuyu siire¢ sonunda somutlastirarak kalict
ogrenmeler sagladigini belirtmislerdir. Egitim kategorisinde; adaylar STEM egitimi sonucunda
kazandiklari bilgi-becerilerin 6nemine iliskin daha bilimsel donelere sahip olduklarini, uygulamalarda
yapilan etkinliklerin okul oncesi egitimine olduk¢a uygun oldugunu ve bunu ¢ocuklara dgretirken
boyle farkli egitim modellerini 6grenmelerinin faydalarindan bahsetmislerdir. Egitimin 6zellikleri
kategorisinde; adaylar verilen egitimin boliimleriyle Ortiistiigiinii meslek hayatlarinda cocuklara bu
disiplinleri dogru aktarmada katki saglayacagini, farkli bilgi ve beceri gesitlerini 6grenme ve
anlamlandirmada bir firsat olusturdugunu ve bu alanlarda etkin bir 6grenime sahip olduklarim
belirtmislerdir. Tutum kategorisinde; adaylar egitim Oncesi katki saglayacagina yonelik inandiklari
olumlu diisiincelerinden emin olduklarini, STEM egitiminin bireyin gelisimi i¢in ne derece énemli bir
rol iistlendiginin farkina vardiklarmi, bu egitimde yer alan disiplinlere yonelik ilgilerinin arttigim
belirtmiglerdir. Asagida egitim sonunda yapilan bazi 6gretmen goriislerine yer verilmistir. Egitimi

almadan Onceki disiinceler;

’

“...Bu egitimin bana nasil bir etki saglayacagini veya beceri kazandiracagini bilmiyordum.’

’

“...Egitimi daha énceden almadigim icin katkis1 hakkinda bir fikvim yoktur.”

Egitimi alinca olusan diisiinceler;

“...Egitimi aldiktan sonra bir dizi matematik fen ve teknolojiye dair yeni bilgi ve beceriler sahibi
oldugumu gordiim.”

“...Konular hakkindaki bilgiler diger egitim modellerinde de verilse de diger egitim modellerinden
aywran en onemli tarafi beceri saglamasidir. Bilginin daha ¢ok kalict olmasim ve uygulamalarla
somutlastirtimasun sagladi.”

“...STEM ile gelen bilgi ve becerilerin ¢esitliligini, faydalarin 21.yiizy1l becerilerini anlama firsatim
oldu. Robotige iliskin, tasarima iligkin bilgi ve beceriler kazandim.”

“...STEM egitiminin amaclart okul oncesi doénemi c¢ocugunun kazanmasi gereken kazamm ve
becerilerle ortiisiivor STEM egitimi bunlar ¢ocuklara dogru sekilde kazandirmam adina bana beceri
saglayacaktir.”

“...Bu egitim ile el becerim dahil zihinsel becerilerimde de gelismeler oldu. Ciinkii yaptigimiz ve

ogrendigimiz etkinlikler her geligimimiz olumlu katki sagladi.”
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Tablo 5. “Montessori yaklasimi temelli STEM egitimini ilerde meslek hayatimizdaki derslerinizde

uygulamak ister misiniz? Neden? Nasil?” Sorusuna Yonelik Ogretmen Aday: Gériisleri

Egitim 6ncesi miilakat sonuclari

Egitim sonrasi miilakat sonuclar

Kategori Kod Ad1 Frekans(F) | Kategori Kod Ad1 Frekans(F)
On yarg1 2 Disiplinleri 2
Kararsizlik 2 o anlamlandirma
Duygu- Zihinsel
Egitim 9 . Yaratici fikirler 3
Diisiince Beceri
Robot yapma 1
Fikri olmamak 3
Kalici 2 Tgi 14
Duygu-
Ders Renk katma 1 Renk katma 5
. Diisiince
I¢erik 1 Firsat sunma 2
Fen 2
Disiplinler ~ Matematik 1
Okul 6ncesi egitim 1
. Yaparak-yasayarak 2
Ogrenme )
Isbirligi 3
Beceri gelistirme 2
Uygulaman  Giriskenlik 2
i Faydalarn kazandirma 2
Ogrenimde kalicilik
Arastirma-inceleme 1
Etkinlikler ~ Teknolojik aletler 3
Robot yapma 3

Tablo 5’ te soruya iliskin egitim Oncesi ve egitim sonrast 6gretmen adaylarin cevaplari

incelenerek kategoriler olusturulmustur. Egitim 6ncesi miilakat sonuglar1 incelendiginde 2 kategori

olusturulmustur. Duygu kategorisinde; adaylardan egitim hakkinda kisa bilgiye sahip olanlar, 6zellikle

okul oncesinde olmas1 gereken bir egitim olduguna inandiklarini bu yilizden kesinlikle derslerinde

kullanmak istediklerini, bazilar1 egitim hakkinda fikir sahibi olmadiklarin1 bu yiizden derslerinde

kullanmada karasizlik yasadiklarini, bazi adaylar ise basit elektrik devresi kurma, robot yapma gibi

etkinliklerin c¢ocuklarin yaslarma ve diizeylerine uygun olmadigini diisiindiigli i¢in uygulamak

istemediklerini belirtmislerdir (egitim sonrasi goriislerinin tamamen degismistir). Ders kategorisinde;

adaylar egitim igerigini bilmedikleri i¢in derslerinde uygulama konusunda kararsiz olduklarini,

bazilar1 derslerine renk katarak etkili, kalici, akici 6grenmeler saglayacagina inandiklari igin

uygulamak istediklerini belirtmislerdir.
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Egitimler sonrasi miilakat sonuglar incelendiginde 7 kategori olusturulmustur. Zihinsel beceri

kategorisinde; adaylarin hepsi verilen egitimi ilerde derslerinde kullanmak istediklerini belirtmislerdir.
Gerekge olarak aldiklart egitimle farkli bakis agilari kazandiklarini, diger disiplinleri-dersleri
anlamdirarak analiz-degerlendirme becerilerinin gelismesine yardimci oldugunu, ¢ocuklarda yaratici
fikirler olusturacagini belirtmislerdir. Duygu-diisiince kategorisinde; adaylar verilen egitimin ¢ok
giizel bir egitim oldugunu, cocugun ilgisini ceken konulari igerdigini, onlar1 arastirmaya, meraka sevk
ettigini, derslere renk katacagini ve daha zevkle yapilarak kalicilig1 yiliksek bir 6grenim saglayacagini,
cocuklarin uygulamalarla hem eglenme hem de 6grenme firsat1 saglayacagini belirterek ilerde meslek
hayatlarinda kullanmak istediklerini ifade etmislerdir. Disiplinler kategorisinde; adaylar STEM ile
fene, bilime, matematige kars1 ilgiyi artirdigini ve okul 6ncesi miifredatina konulmasi gerekli oldugunu
belirtmisleridir. Ogrenme kategorisinde; adaylar STEM egitiminin amaglar1 arasinda is birligi ile
ogrenmeyi destekledigini, meslek hayatlarinda sinif ortaminda uygulayacaklarini, ¢cocuklara yaparak-
yasayarak daha cok Ogrenebildiklerini ve deneme-yanilmayla 6grenmeye yardimci olacagini bu
sebepten kullanmak istediklerini belirtmislerdir. Uygulamalarin faydalar1 kategorisinde; adaylar
verilen egitimin sagladigi faydalardan bahsetmislerdir. Bunlar farkli bir¢ok beceri alanlarmi
gelistirdigini, giriskenlik 6zelligi kazandirdigini, bireylerin aktif katilimini artirdigini ve 6grenimlerde
kalicilik saglamada yardimci oldugunu belirtmislerdir. Etkinlikler kategorisinde; adaylar egitimin
aragtirma ve inceleme agirlikli olmasinin gocuklarin bizzat deneyerek O6grenmesini sagladigini,
cocuklar1 gruplar halinde ayirmanin is birliginde olmalar sagladigini, robot yapimlarini, motorlart,
devre kurmayi, teknolojik aletlerin kullanimin1 gibi materyalleri ve bunlarin basit¢e yapim agsamalarin
gostermesi sebebiyle derslerinde uygulamak istediklerini belirtmislerdir. Asagida egitim sonunda

yapilan bazi 6gretmen goriislerine yer verilmistir. Egitimi almadan 6nceki disiinceler;
“...Egitimi almadan once bir fikrim yoktu.”

“...Egitimi almadan once basit elektrik devresiyle robot yapmanin c¢ocuklarin yaglarina ve

diizeylerine uygun olmadigini diistintiyordum.”
“...Egitimin icerigini bilmedigimden uygulamak isteyecegim konusunda kararsizdim.”

Egitimi alinca olusan diisiinceler;

“Aldiktan sonra nagizane fikvim okul miifredatlarina dahi mutlaka konulmasi gerekli, Ciinkii; STEM
ile bilime, fene, matematige vb. alanlara ilgi artirllabilmekte. Cocuk yaparak ve yasayarak daha ¢ok

ogrenebilmekte, uygulamalarla hem eglenme hem dgrenme firsati yakalayacaklardir.”

“...Evet isterim. Cocuklar: gruplara ayirarak 6gretmen esliginde her grubun bir robot yapmast
beklenir. Bu sayede ¢ocuklar hem motorlara, devrelere veya teknolojik aletlere aynt zamanda
bunlarin basit yapim agamalarina sahit olur. Hem de zaten STEM egitiminin bir amaglarindan biri

olan isbirligi ise sumf ortanminda saglanmis olur.”
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“...Arastirma ve incelemenin agirlikta olmasi ¢ocuklarin bizzat deneyerek 6grenmesi agisindan

’

diistiniildiigiinde Uygulamak isterim.’

“...Evet uygulamak isterim. Ciinkii bu egitimin ogrencilere bircok yasam becerisi ve giriskenlik

kazandirdigina, zevk alarak, daha yaratici fikirler olusturduguna inanyyorum.”

“...Tabiki isterim. Okul oncesi ogretmeni oldugum igcin Montessori yaklagimi bu béliimde var,
uygulamalarinda, etkinliklerinde bulunuyor. Ve ¢ok giizel bir yaklasim ¢cocugu arastirmaya, meraka
sevk edecek etkinlikleri barindiriyor. Nitekim meslege gectigim zamanda derslerimde bu egitimleri

entegre olarak uygulayacagim.”

Tablo 6’ da soruya iliskin egitim Oncesi ve egitim sonrast 0gretmen adaylarinin cevaplari
incelenerek kategoriler olusturulmustur. Egitim 6ncesi miilakat sonuglar1 incelendiginde iki kategori
olusturulmustur. Duygu-diisiince kategorisinde; adaylarin bazilar1 egitim sonunda yeni bilgi ve
beceriler edineceklerini tahmin ettiklerini, baz1 adaylar yeni bilgi 6greteceginden ziyade eski bilgilerini
kaybettirme, yarar1 olmayacak gibi 6n yargilarinin olduklarini, bazilar1 ise bazi elektrik tarzi devre
kurma bilgisine dahi sahip olmadig1 i¢in yeni bilgi kazanma konusunda endiselerinin oldugunu
belirtmislerdir. Bilgi-beceri kategorisinde; adaylar bir onceki kategoride yer alan ifadelere benzer
diisiincelerini belirtmislerdir. Basit devre tarzi mekanizmalar1 c¢aligtirma, kurma gibi konularda
deneyimli olmadiklarini, egitim igeriginin detaym bilmediklerini bu yilizden yeni bilgi ve beceri

kazanma konusunda siipheleri oldugunu dile getiren adaylar olmustur.

Tablo 6. “Montessori yaklasumi temelli STEM egitimi esnasinda yeni bilgiler elde ettiniz mi? Nasil?”

Sorusuna Yonelik Ogretmen Adayr Gériisleri

Egitim oncesi miilakat sonuclar: Egitim sonras1 miilakat sonuclari
Kategori  Kod Adi Frekans(F) Kategori Kod Adi Frekans(F)
On yarg 2 Tarihi 1
Duygu- ) STEM
Tahmin 2 o Planlanmast 1
Diisiince Egitimi
etme Uygulamalari 3
Eski-yeni 4 Gergek yasam 2
bilgi 5 21.YY becerileri 2
. _ Deneyimli 2 i Yeni bilgi 13
Bilgi-Beceri Ogrenme
olmama
Mekanizma
calistirma
Meslek hayati 1
Egitim- Biitiinlestirilmis 5
Ogretim egitim
Uriin 2
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Teknolojik alanlar

Cok giizel
Duygu Fark etme

Pekistirme

Elektrik devresi
Egitsel katki ~ Anahtar varligi

i B

Uygulamalar

Egitim sonras1 yapilan miilakat sonuglar1 bes kategori olusturulmustur. Soruya, biitiin adaylar
yeni bilgi ve beceriler kazandiklar1 yoniinde cevaplar vermislerdir. STEM egitimi kategorisinde;
adaylar STEM sonucunda STEM’in tarihini, nasil planlandigini ve uygulamalarina iliskin yeni bilgiler
edindiklerini belirtmislerdir. Ogrenme kategorisinde; adaylar egitimlerin yaratict ve aktif
ogrenmelerini destekledigini, 21.Y'Y becerilerinin neler oldugunu kesfettiklerini, yeni bilgiler elde
ettiklerini gercek yasam alanlarinda yeni bilgiler edindiklerini belirtmislerdir. Egitim-6gretim
kategorisinde; adaylar egitim ve 6gretim hayatlarina kazandirilanlara yonelik olumlu yonde goriisler
bildirmistir. Verilen egitimin igeriginin ¢ok zengin oldugunu, igerigi ve yontemleri vasitasiyla ¢ok
giizel oldugunu, yapilan etkinliklerdeki iiriinler sayesinde yeni bilgiler elde ettiklerini, elde edilen
bilgileri eski bilgileriyle harmanlayarak meslek hayatlarinda kullanacaklarini, biitiinlestirilmis bir
egitim olmasi yeni bilgi ve beceri elde etmede ve teknolojik alanlarda da bilgiler 6grenmelerine katki
sagladigini belirtmislerdir. Duygu kategorisinde; adaylar egitimin ¢ok giizel oldugunu, kendileri yeni
bilgiler kazandirdigin1 fark ettiklerini ve bildikleri bilgileri egitim sayesinde pekistirdiklerini
belirtmislerdir. Egitsel katki kategorisinde ise adaylardan birisi yapilan bir uygulamada elektrik
devresini calisir halde tutmak i¢in illa bir anahtarin varligina gerek olmadigini, 6grendigi yeni
bilgilerden bir 6rnek vererek agiklamistir. Asagida egitim sonunda yapilan bazi 6gretmen goriislerine

yer verilmistir. Egitimi almadan 6nceki disiinceler;

“...Yeni bilgilerim yoktu. Detayina hakim degildim.’

“...Ashinda daha once basit elektrik devresi olusturup bir mekanizmayr ¢alistirma deneyimim

olmadigindan etkinligi yapp yapamayacagim konusunda endiselerim vardi.”

Egitimi alinca olusan diisiinceler;
“...Egitimin icerigi ve yontemleri vasitasiyle ¢ok giizel yeni bilgiler elde ettigimi gordiim Yaptigimiz
deneyler ve etkinlikler aractyla bir¢ok yeni bilgi sahibi oldugumu fark ettim.”

“...Egitimi aldiktan sonra gerek yasam alamindan gerekse teknolojik alanda yeni bilgilere sahip

oldum.”
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“...STEM sonucunda 21.yiizy1l becerilerinin ne oldugunu, STEM tarihi ve STEM planlamasina ve

’

uygulamalarina iliskin yeni bilgiler edindim.’

“Evet oncelikle STEM egitimini 6grendim. Bu egitimin yaraticiligi, aktif olarak ogrenmeyi

’

destekledigini 6grendim.’

Tartisma ve Sonuc¢

Bilgi toplumunun gereksinim duydugu yasam boyu 6grenen bireyler, 6z-denetimli, iist diizey diisiinme
becerilerine sahip, sorumluluk alan, bagimsiz karar veren, problem ¢ozen, bilgiyi almada istekli, etkili
iletisim kuran, degisiklik ve yeniliklere uyum saglayan, 6grenmeye istekli ve bilisim teknolojisiyle
ilgili becerilere sahiptir (Altun Yal¢in, 2019; Demirel, 2009). Bu becerilere sahip bireyler yetistirilmesi
icin Oncelikle 6gretmenlerimizin hizmet 6ncesi donemde bu becerileri kazanmaya yardimer egitim
yaklagimlarint dogru ve yeterli sekilde edinerek bu alanlarda birer uzman olarak mezun edilmelidir.
Bu amaglar dogrultusunda gergeklestirilen Montessori yaklasimi temelli STEM egitimlerinin okul
Oncesi O0gretmen adaylarinin yasam boyu 6grenme egilimlerine etkisi incelenmistir. Sonug olarak
yasam boyu Ogrenme Olgegi ve alt boyutlari olan motivasyon, sebat, 6grenmeyi diizenleme
yoksunlugu, merak yoksunlugu on-son test puanlart arasinda anlamli farklara ulasilmistir. Bu fark
egitimlerin adaylarin yasam boyu 6grenme egilimlerini gelistirdigi yapilan nicel analizler sonunda
tespit edilmis ve nitel analizlerinde bu sonucu destekler nitelikte ¢iktigi gdézlenmistir. Calisma
sonucunu destekler nitelikte olarak Calik (2020), basit malzemelerle yapilan STEM egitimlerinin
O0gretmen adaylarinin yasam boyu Ogrenme egilimlerinde olumlu yonde etki olusturdugunu
gozlemlemistir. Cakir ve Altun Yalgin (2020) calismalarinda, Montessori temelli STEM etkinliklerinin
Ogretmen adaylarinin yagam boyu 6grenme becerileri arasinda yer alan problem ¢ozme, elestirel
diisiinme ve yaraticilik gibi becerilerinde gelisim gozlendigini test etmiglerdir. Livstrom, Szostkowski
ve Roehrig (2019), ABD’ deki Montessori ortaokullarinin fen programlarmi STEM ile entegre ederek
nasil tasarladiklarini aragtirmistir. Calisma bulgulart STEM egitimi ve reforma dayali bilimin mevcut
peyzajina yerlestirmeyi amagladigini ve yaptiklari anket sonuglarina gére Montessori orta okullari,
Montessori'nin akademik disiplinleri yerel ve kiiresel zorluklar1 yansitmak i¢in anlamli bir sekilde
konumlandiran, STEM ve yerlesik 6grenme teorileri iizerine teori ve literatiir tarafindan iyi
desteklenen entegre bir egitim yaklasimi sundugunu belirtmislerdir. Entegre STEM'in bircok
Montessori ortaokulunda organik olarak gergeklestigini ve uygulama topluluklarinda otantik
caligmalarla gergeklestigini belirtmislerdir. Badiei ve Sulaiman (2014), Montessori yaklagimi ile
uygulanan mifredatin ¢ocuklarin farkli birgok gelisim alanlarini olumlu yonde etkiledigini
belirtmiglerdir. Ayni sekilde STEM yaklasiminin da 6grencilerin konuda birden ¢ok bakis agisiyla
bakmalarini, gergek yasam uygulamalarini simif ortaminda gérmelerine firsat sunmaktadir (Ellis ve

Fouts, 2001). Hermoso (2021) c¢alismasinda, Montessori ortamlarinda oyunla yapilan 6gretimlerin
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cocuklarm yasamlar1 boyunca gerekli olan sosyal ve duygusal gelisimlerini destekledigi sonucuna

ulasmustir.

Calismanin nitel sonuglarinda adaylar Montessori yaklasimi temelli STEM egitimlerinin
cocuklara fen, matematik, teknoloji gibi bilimsel alanlarda meraklarini artiracak ve yeni bilgiler
kazandiracak etkinlikleri barindirdigini bu yiizden okul 6ncesi egitimlerinin miifredatina bu alanlarla
harmanlayarak, entegre edilerek verilmesi gerektigini belirtmislerdir. Sonucu desteler nitelikte Uyanik
Balat ve Giingen (2017), okul 6ncesinde STEM egitimin 6nemine yonelik ¢calismasinda ¢ocuklarimizin
fizik, kimya, biyoloji ve matematik gibi temel bilimlerin ortaya koydugu kuramsal bilgileri alip
teknoloji ve miihendisligi harmanlayarak yasama deger katacak yenilikler yapilmasina katki
saglayacagini ve bu yaklasimi temel alan egitim programlari ve etkinlikler hazirlanmas1 gerektigini
belirtmislerdir. Calismada adaylar okul Oncesi egitimde STEM’ in uygulanmasi gerektigi ifade
edilmistir. Thi Per et. al. (2021) caligmalarinda son 21 yil ortaokullarda STEM iizerine yapilan
caligmalar1 incelemisler ve STEM egitiminin, 6grencilere ¢ok kiigiikken baglanmasi gerektiginin

faydalarindan bahsetmislerdir.

Adaylar yapilan etkinliklerden 6nce egitimlerin gelisimlerinde ise yaramayacagini ve nerede
kullanacaklarini bilmediklerini, kararsiz kaldiklarini ifade etmislerdir. Egitimlerden sonra iriinler
ortaya c¢ikardiklarini, fen ve matematik derslerini gergcek yasamla iligkilendirip problem ¢oéziime
tizerinde farkli bakis acilart gelistirmeyi 6grendiklerini, bilgi ve el becerilerini kullanarak teoride
edindiklerini uygulamaya dokebildiklerini ve materyallerde gercekeiligi ile cocuklarin kisisel
gelisimlerini olumlu etkileyecegini ifade etmislerdir. Yine adaylar farkli bakis acis1 kazanma,
yaraticilik, elestirel diisiinme, analiz etme, anlamlandir ¢6ziim iiretme becerilerinin gelistigini ve ayni
becerilerin ¢ocuklar tizerinde de gelisimine etki edecegini belirtmislerdir. Ayrica egitimcilerin ¢agin
gereklerine uygun egitim modellerini bilmesi, uygulamas: ve aragtirma-inceleme becerilerine sahip
olmas1 gerektigini belirtmiglerdir. Erol (2021), STEM 0Ogretmen egitiminin erken ¢ocukluk
ogretmenlerine yansimalar1 isimli doktora caligmast sonuglarinda katilimer 6gretmenlerin STEM
egitimine yonelik bakis agilarini etkiledigini; Meral ve Altun Yalgmn, 2019) ise igerik, 21. yiizyil,
pedagoji, baglam ve entegrasyon bilgi ve becerileri ile ilgili kazanimlarin1 destekledigini, erken
cocuklukta STEM egitiminin énemine yonelik farkindaliklarini artirdigini; Azamet ve Altun Yalgin
(2020) da 6gretmen algilarimi etkiledigini belirtmiglerdir. Mutlu, Ergisi, Ayhan ve Aral (2012), okul
oncesinde Montessori yaklasimi isimli ¢alismalarinda, yaklasiminda ¢ocuklarin gercek materyallerle
birebir ¢aligmasina imkan vererek ¢ocuklarin gelisim alanlarini destekledigini ifade etmisglerdir.
Abanoz ve Deniz (2019) ¢alismasinda STEM yaklagimina uygun fen etkinliklerinin ¢ocuklarin
bilimsel siire¢ becerilerinin gelismesine katki sagladigi sonucuna ulasilmistir. Kara (2018), 6gretmen
adaylarinin STEM atélyelerinde tasarim tabanli 6grenme g¢aligmasinin sonucunda, adaylarin teorik
bilgiden ¢ok STEM atélyelerinde uygulamaya doniistiiriilmesi 6grenmeyi olumlu etkiledigini, STEM

faydalar1 olarak; farkli bakis agis1 kazanma, yaraticilik becerisi, iletisim giliciinii artirma, yararli ve
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farkli bilgiler 6grenmelerine katki sagladigini belirtmistir. Fleming, Culclasure ve Zhang (2019),

Montessori ortamlarinda yapilan egitimin ¢ocuklarm yaraticiliklarim artirdigim belirtmistir. Izci ve
Ko¢ (2012)’ un 6gretmen adaylarinin yasam boyu 6grenmeye iliskin goriisleri arasinda bireyin bilgiyi
aynen almasi ve ezberlemesi degil, cagin gereklerine uygun olarak bilgiyi arastirmasi, sorgulamasi ve
edindigi bilgiyi yorumlayarak kullanmasi gerektigi goriisii bulunmaktadir. Adaylar Montessori temelli
STEM etkinliklerinin etkili 6gretimler i¢in bir zorunluluk oldugunu, bagka fikirlere saygi duymayu, is
birligiyle 6grenme, yaparak yasayarak 6grenme, sorgulama, merak etme (Giiveng ve Altun Yalcin,
2020) gibi yasam boyu 6grenmeleriniartirdigini belirtmislerdir. Fischer (2013) ¢alismasinda, egitimde
yasam boyu 6grenmenin etkilerini incelemistir. Sonug olarak yasam boyu 6grenmenin toplumun
gelecegi i¢in bir zorunluluk oldugunu, yasam boyu 6grenmenin alt boyutlar1 olarak; 6z yonetimli
Ogrenme, isbirlikli 6grenme ve Orgiitsel 6grenmenin temel boyutlarini anlama ve kesfetme oldugunu
belirtmistir. Ozmutlu Bayrak (2021) Montessori yaklasiminin cocuklarin bilimsel becerilerine yonelik
calisma sonuglarinda, dgretmenler dgrencilerin yaparak yasayarak ogrenmelerinin, 21. Y'Y bilgi,
beceri, davranis ve aligkanliklar1 kazandirmada, bagkalarina saygi géstermeyi, grup iginde rol almay1

problem ¢dzme becerilerini gelistirdigini sagladigini belirtmistir.

Ogretmen adaylari aldiklar1 egitimin kisisel gelisimlerini gelistirdigini ve mesleki anlamda ya
da giinliikk yasamda karsilagtig1 topluluk igerisinde yasadigi kaygilar giderdigini, kendini ifade etme
ve pedegojik alanda bilgilerinin gelistigi ifade etmislerdir. Akbulut, Erol ve Say (2018) yasam boyu
ogrenme etkilerine yonelik ¢alismalarinda 6gretmen adaylarimin yasam boyu dgrenme egilimlerini
mesleki kaygilarmi etkiledigi sonucuna ulasmistir. Bunun neticesinde 6gretmen adaylarmin digsal
mesleki kaygilarin1 gidermeye yonelik kisisel gelisimlerini 6grenim hayatlar1 boyunca desteklemenin
Onemini vurgulamislardir. Yine c¢alismanin nitel sonucglarinda egitimlerin O6gretmen adaylarinin
Ozgilivenlerini artirdigini ve on yargilardan uzaklasarak farkli etkinlikleri merakla beklediklerini,
kigisel gelisimlerini saglayacak yeni bilgi-beceriler edindiklerini ve yetkin bireyler olabileceklerini
belirtmislerdir. Bunun nedeni adaylarin etkinliklerde aktif rol oynadigi, kendi gelisimlerini gérmelerini
saglayan meslek hayatlarinda kullanabilecekleri bilgiler edinmeleri sdylenebilir. Bolhuis (1996)
calismasinda ortadgretim egitiminde yasam boyu Ogrenmenin Onemine ydnelik calismasinda
Ogrencilerin aktif durumda Ogretim goérmesi gerektigini bdylece Ogrencilerin hayatta aktif, 6z-
yeterliliklerinin ve 6z giivenlerinin yiiksek olmasin katki saglanacagim belirtmistir. Ultay ve Ultay
(2020) STEM yaklasimina yonelik okul dncesi 6gretmen ve 6gretmen adaylarinin goriisleri incelenmis
ve teorik bilginin pratige dontistligli bir yaklasim oldugunu belirtmisleridir. Ayrica STEM” in aktif bir
O0grenme ortami sagladigini, 6grenme siirecini daha az parcalayarak gergek yasam uygulamalari
sagladigini ve ¢ocuklarin is birligi icinde eglenerek 6grendiklerini belirtmislerdi. Wang (2012) tez
caligmasi sonuglarinda STEM egitimi 6grencilerin bilgiyi yasam boyunca &grencilere aktarirken daha

kalic1 6grenmelere ve anlamlandirmalarina katki sagladigini belirtmistir.
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Murray, Brown, Barton ve Culclasure (2021), Covid-19 salgin siirecinde erken ¢ocukluk ve

ilkdgretim Montessori dgretmenleri ile Montessori egitiminin temel unsurlarini uzaktan egitim
ortamina tastyarak ebeveynlerin de katilimiyla nasil gerceklestigini aragtirmiglardir. Bu arastirmada
cocuklar i¢in sanal ve uygulamali deneyimleri dengeleyen uzaktan diizenlemeleri kisminda teknolojik
aletleri kullanma boyutu goze carpmaktadir. Tam da bu noktada STEM egitimi ile Montessori
yaklagiminin birbirini tamamlayan ve bireylere kiiciik yaslarda egitimlerinin verilmesi gerektiginin
Oonemi vurgulanabilir. Bunun i¢in ise dncelikle okul Oncesi 6gretmenlerimizin bu alanlarda uzman

olarak egitilmesi gerekmektedir (Cakir, Altun Yalcin, 2021b).

Literatiire bakildiginda egitim fakiiltelerinde 6gretmen adaylarinin yasadigimiz bilim ¢aginda
bireylerin toplumu ileriye gotiirebilmek adina sahip olmasi gereken temel becerilerden biri; yasam
boyu 6grenme egilimlerinin diisiik oldugu tespit edilmistir. Bu adaylarin 6zellikle okul 6ncesi bolim
olmasi yani temel egitimin baglangici konumunda olmasiyla ilerde gelecegin bireylerini
yetistirecekleri diisiiniildigiinde oncelikli olarak kendilerinin bu becerileri saglamalar1 gerekliligi
ortaya ¢ikmaktadir. Bu becerilerin elde edilmesi ise son zamanlarda iilkemizde egitim sisteminde yer
almaya baslayan Montessori ve STEM egitimiyle miimkiindiir. Egitimcilerin Montessori ve STEM
alanlarindaki bilgilerini, 6zgilivenlerini artirmak, igerigini anlamalarimi gelistirmek ve Montessori
iceriginin zenginlestirilmesini saglamak igin bu alanda hizmet i¢i ve Oncesi egitimler vererek
aragtirmalar artirmak gerekmektedir. Montessori ve STEM egitiminin okuldncesi egitimden itibaren
biitiin kademelere entegre edilmesinin 6nemi belirtilmesine ragmen literatiirde yapilan aragtirmalarin
yetersiz oldugu tespit edilmistir. Bu calismada da Montessori yaklasimi ile STEM egitimini birlikte
ele alinarak egitim fakiiltelerinde egitim programlarina entegre edilmesinin bireylere saglayacagi
katkilara ve literatiirdeki dnemine nazaran yeterli ¢alismanin bulunmamasi eksikligini gidermeye
yonelik 6nemli bir 6rnek olusturmaktadir. Caligmanin sinirliliklar1 kisminda, amagla yakindan iligkili
olmasi sebebiyle sadece okul dncesi boliimiinde okuyan &gretmen adaylariyla sinirli tutulmustur.
Ayrica zaman ve maliyetten Gtiirii arastirmacinin bulundugu sehirdeki {iniversite sadece alinmistir.
Diger bir sinirlilik ise calismada arastirmact hazirlanan yar1 yapilandirilmig goriisme formu giivenirlik
tespiti asamasinda sadece fen ve matematik egitimi alaninda dort uzman onayinin alinmasidir.
Caligsmanin olumlu sonuglar1 dogrultusunda yapilacak bazi oneriler ise Montessori ve STEM egitimi
uygulamalariyla ilgili egitim fakiiltelerinde laboratuvarlar ve dersler agilabilir. Montessori ve STEM
egitiminin birlikte entegre edilmesine yonelik uygulamalar, egitimler okul 6ncesi 0gretmenlerine
seminerler diizenlenerek bilinglenmeleri saglanabilir. Bu egitimlerin sadece okul dncesi 6gretmenli
bolimiyle kalmayip egitim fakiiltelerinde biitiin branglara ders seklinde entegre edilerek verilmesi
gelecek nesli yetistirecek Ogretmenlerimizin donanimli olmasi agisindan 6nemlidir. Egitimler
kapsaminda kazandirilacak yasam boyu 6grenme gibi bir¢ok becerilerin kazandirilmasinda kritik
doéneme sahip olan okul dncesi donemden itibaren verilmeye baglanmasinin faydali sonuglar verecegi

diistinilmektedir. Yine bu dénemde STEM uygulamalarinin is birligi ve grup c¢aligmalarini olumlu
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yonde gelistirdigi sonucuna ulasilmasi sebebiyle okul Oncesi egitimine entegre edilmesi ile

ogrencilerin ¢ok kiiclik yaslarda kisiler arasi uyum ve is birligi bakimindan daha uyumlu, iyi bir

iletisim becerisine sahip olacaklar1 diistiniilmektedir.

Etik Bilgileri: Erzincan Binali Yildirim Universitesi Insan Haklari Etik Kurulu 01.09.2020 tarihli
07/15 sayl bir ¢calismadir. Arastirmada orneklem grubundan veri toplamak iizere segilen goéniillii
bireyler onam formu imzalanarak konu hakkinda bilgilendirilmistir. Bilimsel Aragtirma ve Yayin Etigi
ile ilgili herhangi bir islem yapilmamus ve Yiiksekogretim Kurumlar: Bilimsel Aragtirma ve Yaymn Etigi

Yonergesindeki tiim kurallara uyulmustur.

Cikar Catismast: Calisma kapsaminda herhangi bir kisisel ve finansal c¢ikar c¢atismasi

bulunmamaktadir.

Yazarlarin katk bilgileri: Sema Altun Yalcin: Problem durumunu belirleme, dlgek ve arastirma
yontemlerine karar verme, ¢alisma grubunu belirleme, etkinlikleri belirleme, etkinlikleri uygulama,
verileri toplama, analiz etme, makale yazma. Zehra Cakir: Olcek ve arastirma yontemlerine karar
verme, ¢alisma grubunu belirleme, etkinlikler belirleme, etkinlikleri uygulama, verileri toplama,

analiz etme, makale yazma.
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