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The objective of the present study was to determine the views of pre-service preschool teachers
on Integrated Science Technology Engineering and Mathematics (STEM) education and their
tendencies about integrated STEM instruction. The study group included 35 preservice
teachers. The present study, conducted as a single group research model with pre-test-post-test
experimental method, was completed in 8 weeks. Semi-structured interview form developed
by the authors and the "Integrated STEM Instructional Tendencies Scale" developed by Lin
and Williams (2016) adapted to Turkish by Haciomeroglu and Bulut (2016) were used as data
collection instruments. The qualitative data obtained are described with the content analysis
methodology. The quantitative data were analyzed with paired sample t-test. After the
implementation of the STEM education program, it was determined that pre-service preschool
teachers had positive views on STEM education approach in general. Furthermore, according
to results of the study that STEM education would encourage student to think, transform
theoretical knowledge into practice, and to acquire the skills to obtain concrete products using
the theoretical knowledge that they acquired in the class. The majority of the participating pre-
service teachers indicated that undergraduate programs should include science, technology,
engineering and mathematics courses, teachers from different fields should collaborate, and
the teachers should receive STEM training.
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Bu aragtirmanin amaci, okul 6ncesi 6gretmen adaylarinin STEM egitimine yonelik goriislerini
ve entegre STEM ogretimine olan yonelimlerini belirlemektir. Arastirmanin ¢aligma grubunu, 3.
ve 4. siif 35 okul dncesi 6gretmen aday1 olusturmaktadir. Deneysel yontemlerden 6n test-son
test tek gruplu aragtirma modeli seklinde yiiriitiilen bu ¢alisma 8 haftada tamamlanmistir. Veri
toplama araci olarak, arastirmacilar tarafindan hazirlanan yar1 yapilandirilmis goriisme formu ve
Lin ve Williams (2016) tarafindan gelistirilen, Haciomeroglu ve Bulut (2016)’ un Tirkgeye
uyarladig1 “Entegre STEM Ogretimi Yonelim Olgegi” kullanilmistir. Elde edilen nitel veriler
icerik analiz yontemine gore betimlenmistir. Nicel veriler ise paired sample t-testi uygulanarak
analizleri yapilmistir. STEM egitim programi uygulandiktan sonra, okul Oncesi &gretmen
adaylarmin genel anlamda STEM egitim yaklagimu ile ilgili olumlu diisiincelere sahip oldugu
tespit edilmistir. Ayrica, 6gretmen adaylarinin STEM egitiminin, 6grencileri diisinmeye tegvik
edecegi, teorik bilgilerin pratige doniistiiriilecegi ve dgrencilerin sinif i¢inde edindikleri teorik
bilgileri kullanarak somut {iriinler elde edebilme becerilerine sahip olacaklarina yonelik
diisiincelere sahip olduklart belirlenmistir. Arastirmaya katilan dgretmen adaylarinin biiyiik
kismi, lisans programinda bilim, teknoloji, miihendislik ve matematik alanlarina yonelik
derslerin mutlaka olmas1 gerektigi, farkli brans 6gretmenlerinin is birligi halinde ¢aligmalar1
gerektigi ve 6gretmenlere STEM egitimi verilmesi gerektigine dair goriis belirtmislerdir.
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Introduction

Integrated Science Technology Engineering and Mathematics (STEM) education is recognized as an
educational approach that would contribute to the development of 21 century skills and economic growth
(Caprile, Palmen, Sanz, & Dente, 2015; National Research Council, 2014; Royal Society Science Policy Center,
2014). There are different definitions on STEM education in the literature. Fioriello (2010) defined STEM as an
educational approach that integrates learning approaches that aim to find a solution for a problem (problem-based,
project-based, exploratory and explanatory) and science, technology, engineering and mathematics disciplines.
Bybee (2010) described STEM education as an approach that instructs scientific and mathematics disciplines with
the integration of technology and engineering from pre-school through the 12 grade. Lantz (2009) defined STEM
as an interdisciplinary learning approach that links the events that occur in students' lives with scientific,
technological, engineering, and mathematics disciplines and connects with real-life events. Aguilar (2016) defined
STEM as the instruction of science, technology, engineering and mathematics disciplines in an integrated manner
instead of instructing these disciplines separately.

The objective of the STEM education is train technology and scientific literate individuals who can assess the
problems they encounter based on different disciplines, who acquired the 215 century, reasoning and creative
thinking skills, and with self-esteem. Furthermore, the development of positive attitudes towards the fields that are
included in the scope of the STEM education and the resulting increase in tendencies towards the related
professions would contribute to national economic development and the increase in academic achievements due
to the retention of the acquired knowledge (NRC, 2011; Erdogan & Ciftci, 2017; Akbaba, 2017; Biger et al., 2014;
Bybee, 2010; Elliott, Oty, McArthur & Clark, 2011; Giilhan & Sahin, 2016; Kennedy & Odell, 2014; Hanover
Research, 2012; Morrison, 2006; Olivarez, 2012; Roberts, 2012; Sahin, Ayar & Adigiizel, 2014).

The American National Research Council (2011) emphasized the importance of integrating STEM education
in classes - from pre-school to 3™ grade - to achieve the intended outcomes of the STEM education. Furthermore,
Chesloff (2013) stated that curiosity, creativity, collaboration and critical thinking were among the central concepts
in STEM, and thus, STEM education should be initiated at the pre-school level. Integrating STEM in pre-school
education would not only provide children with meaningful experiences in science, mathematical thinking and
engineering, but also provides them skills such as reflection, communication and reporting (Zan, 2010).
Furthermore, STEM activities in preschool period contribute to the instruction of the concepts, processes and skills
in these disciplines (Gonzalez and Freyer, 2014). In addition to the STEM disciplines, they also develop other
skills such as vocabulary and language skills (Clements and Sarama, 2016).

Despite the fact that STEM education should start in the pre-school level was emphasized, teachers keep their
distance from the STEM education in schools (Parette et al., 2010). In a study conducted in the US, between pre-
school and 3™ grade, it was determined that only 19 minutes were allocated for scientific activities, while 89
minutes were allocated for language development activities and 54 minutes were allocated for mathematical
activities in an educational day (Horizon Research, 2013). Thus, it would not be realistic to argue that STEM was
applied in the abovementioned system. Teachers’avoidance of the STEM education during the pre-school period
leads to the lack of development of the attitudes necessary for instructing the STEM topics in the classroom
(Brown, 2005; Fenty & Anderson, 2014; Timur, 2012). Teachers' attitudes and perceptions are among the factors
that affect STEM achievements (Paulson, 2012). Determination of the attitudes and perceptions of teachers on
STEM is important to overcome their shortcomings on the issue (Morrison, 2006; Harris, Lowery-Moore, &
Farrow, 2008).

In Turkey, STEM is a novel educational and instructional approach. In the literature, there are studies on STEM
that were conducted with different grades grades (e.g. Ceylan, 2014; Cinar, Pirasa ve Sadoglu, 2016; Corlu,
Capraro ve Corlu, 2015; Kirilmazkaya, 2017;Yamak, Bulut ve Diindar, 2014). However, the number of studies
related to the pre-school period, which is an important level for STEM education, is quite limited. It is important
to introduce and develop a positive attitude towards STEM education among pre-service preschool teachers and
preschool teachers to encourage them to use it in their professional lives. In the present study, it was planned to
introduce the methods adequate for the developmental levels of the students and provide a training on using these
methods in STEM education for pre-service teachers to implement the STEM education approach in the classroom
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environment. After the implementation of the training program, the views of pre-service teachers on STEM and
their tendencies towards integrated STEM education were determined.

The Objective of the Study

The objective of the study was to determine the views and tendencies of pre-service preschool teachers on
integrated STEM education.

Research Problem
Based on the study objective, an attempt was made to respond the following research

1) What are pre-service preschool teachers’ views on STEM education?
2) What are pre-service preschool teachers’ tendencies towards integrated STEM education?

Method

. In the study, a mixed method that included both qualitative and quantitative methods was used (Creswell,
2009). In order to comprehensive investigation of the research problem (Creswell, 2009), the use of a mixed
method was preferred. The study was conducted in two consecutive stages. In the first stage, the quantitative data
were collected. In the second phase, qualitative data were collected and analyzed. While quantitative data were
collected in the first phase of the study, a pre-test and post-test single group research model experimental design
was adopted. Experimental research aims to determine the causality between variables (Cohen & Manion, 1997;
Fraenkel & Wallen, 2012; Gay, 1996; Gay & Airasian, 2000). There are several experimental designs. One of
these designs is the pre-test and post-test single group method, which is utilized in the present study and it is
generally used to assess the variations and developments, determine the differences that were present previously
and whether an implemented program was successful based on the variations and developments between the results
(Shea et al., 2004). The single-group pretest-posttest experimental design is one of the weakest designs among the
experimental methods. However, as Creswell (2012) mentioned, it is sensible to utilize a single-group
experimental design in research where a new educational module is developed and implemented. It is generally
suitable for use in educational programs that involve large sections of the society (Gliner, Morgan and Leech,
2015). Therefore, pre-test and post-test single group research model is used in the current research. In the second
phase of the study, case study, a qualitative research model, was utilized. In case studies, one or more cases are
examined in depth and the factors that affect the case are investigated with a holistic approach. It is a research
design that focuses on how these factors affect the case and how they are affected by the case (Y1ldirim and Simsek,
2003).

Study Group

Thirty-five junior and senior pre-service preschool teachers (31 female, 4 male), who did not previously take
STEM education and attending a state university participated voluntarily in the present study. Codes such as “Al,
A2, A3 ... A35” are assigned to the study participants to comply with research ethics.

Application Process

In the present research, an education program was prepared for the pre-service preschool teachers in order to
apply successfully STEM education approach in the classroom environment. This program aimed to introduce the
methods that are adequate for the developmental levels of students and to demonstrate how these methods can be
applied in STEM education. The sample activities were planned by the authors based on the achievements
described in preschool curriculum. The details of the STEM program, planned for 8 weeks and 2 hours per week,
are provided in Table 1.

726



Ugras & Geng

Tablel. STEM Education Program

Week Topic
1st Week What is STEM?
2nd Week STEM education applications in the world and in Turkey
3rd Week Introduction of the LEGO Set and sample applications

Sample application (building a bridge, making a rocket, constructing an earthquake-

Ath Week resistant house, designing slopes, racing using different slopes, simple machines used in
5th Week P
daily life, etc.)
6th Week
7th Week Activities conducted by pre-service preschool teachers
8th Week

Data Collection Instrument and Data Analysis

The present study was conducted to determine the views of pre-service preschool teachers on STEM education
and their tendencies concerning the integrated STEM instruction. In order to determine the views of pre-service
preschool teachers, interviews were conducted with them at the end of the education program. In order to determine
the changes in the tendencies of themconcerning the integrated STEM instruction, "Integrated STEM Instructional
Tendencies Scale™ was applied as pretest and posttest to pre-service teachers.

An interview form was designed by the authors to determine the views of pre-service teachers. The interview
form was finalized upon the receipt of the views of two field specialists and the data were collected using this
interview form..

The data was transcribed with the interviews conducted with the pre-service preschool teachers were analyzed
using content analysis. Content analysis is a method where qualitative data are described with a systematic design
(Schreier, 2014). In content analysis, reliability is calculated by analysis of the consistency between the
descriptions by the researchers. The analysis was conducted based on the individual descriptions made by the
researchers. The individual assessments by the researchers were compared based on the "agreement" and the
"disagreement" between the views. In order to determine the reliability of the content analysis conducted in the
present study, the agreement percentage formula, "reliability = agreement / (agreement + disagreement) x 100"
(Miles & Huberman, 1994), was utilized. In the study, the agreement percentage was calculated as 0.89. Since the
obtained value was over 70%, it was determined that the conducted content analysis was reliable (Yildinm &
Simsek, 2003). After this phase, the data were organized and grouped based on themes. Grouped data are presented
using frequencies and percentages.

To determine the changes in the tendencies of participating pre-service teachers about the integrated STEM
instruction, the "Integrated STEM Instructional Tendencies Scale" developed by Lin and Williams (2016) adapted
to Turkish by Haciomeroglu and Bulut (2016) was used. This 7-point Likert type scale includes 31 items and 5
factors. The reliability coefficient of this scale was calculated as .94 (Haciomeroglu & Bulut, 2016).

Data were collected before and after the implementation of the education program. The normality of the
difference score set between these data was examined. The skewness coefficient of the dataset was calculated as
766, and the kurtosis coefficient was calculated as 885. Tabachnick and Fidell (2013) suggested that a skewness
and kurtosis range between + 2 would be evidence that the data sequence is normally distributed. The coefficient
values obtained were between =+ 2, indicating that the dataset was distributed normally. Based on this finding,
paired samples t-test was conducted to compare pre-test and post-test results.

Findings
The results of the content analysis are presented in the tables below:

The results of the content analysis conducted on the responses of the pre-service preschool teachers to the
question “What is STEM education approach?” are presented in Table 2.
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Table 2: The Responses of the Pre-Service Preschool Teachers to the Question “What is STEM Education

Approach?”
Codes f %
STEM is an interdisciplinary approach 35 100

Some of pre-service teachers responses are demonstrated below:

"An educational approach integrating the fields of Science, Technology, Engineering and
Mathematics ... A8"

"An educational approach that provides a solution utilizing knowledge provided by the disciplines
of science, technology, mathematics, and engineering... A11"

"It is an educational approach where science, technology, mathematics and engineering
disciplines are instructed, while including other disciplines in the process... A15"

"It is an educational approach with the backbone of scientific and mathematics disciplines, where
also engineering and technology disciplines are integrated... A5"

All pre-service teachers defined STEM as an interdisciplinary approach.. However, it was determined that the
mentioned interdisciplinary approach was they described in different manners by them. Some pre-service teachers
identified STEM as a system where science, technology, engineering and mathematics disciplines are integrated
(42.86%), while other pre-service teachers defined it as utilizing the engineering and technology discipline while
instructing scientific and mathematical concepts (8,57%). A few percent of pre-service teachers (28.57%) defined
STEM as integrating the disciplines to solve problems .

The results of the content analysis conducted on the responses of the pre-service preschool teachers to the

question “What are your views on utilization of STEM education approach in preschool level?” are presented in
Table 3.

Table 3: The Responses of the Pre-Service Preschool Teachers to the Question “What Are Your Views on
Utilization of STEM Education Approach in Preschool Level?”

Codes f %
Encourages the students to think 10 28,57
Transforms theoretical knowledge into practice 8 22,86
Leads to the production of products 7 20
Develops the skills of thinking different 5 14,29
Influences career choices 3 8,57
Improves the self-esteem of female students in STEM disciplines. 2 5,71

Some of pre-service teachers responses are demonstrated below:

"... Implementation of STEM-based activities in preschool level will contribute to the development
of early childhood skills ... A8"

"... Since STEM education leads to production of products, self-esteem of especially the female
children will improve... A1"

"... Due to the introduction of different products that could provide solutions to the same problem,
creativity of the children will develop as a result of thinking different... A27"

The result showed that use of STEM education in preschool level would have various contributions to the
students. A significant number of pre-service teachers considered that STEM would encourage students to think
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(28.57%), transform the theoretical knowledge into practice (22.86%), and help students produce concrete
products using the theoretical knowledge they learn in the classroom (20%).

The results of the content analysis conducted on the responses of the pre-service preschool teachers to the
question “What are the problems related to the use of STEM education approach in preschool level?” are presented
in Table 4.

Table 4: The Responses of the Pre-Service Preschool Teachers to the Question “What Are the Problems Related
to the Use of STEM Education Approach in Preschool Level?”

Codes f %
Lack of knowledge on the related disciplines 11 31,43
Maintaining classroom discipline can be a problem during STEM education 7 20
Problems related to the lack of STEM-based training 6 17,14
Time constraints 5 14,29
Difficulty of controlling the process due to the class size 4 11,43
Lack of adequate knowledge on the integration of the disciplines 2 571

Some of pre-service teachers responses are demonstrated below:
"... I think that I would experience problems since I have no training in STEM disciplines... A35"

"... STEM activities will take time, I think that problems would be experienced due to time
constraints... A23"

"... During the implementation of the STEM activities, the fact that every student would be active
can cause problems in class discipline ... A16"

Participating pre-service teachers stated that different problems could be experienced during the
implementation of the STEM education in pre-school level. Most of the participants anticipated that problems that
could be experienced in the implementation of the STEM education in pre-school level would be related to the
lack of sufficient knowledge about these disciplines (31,43%), disciplinary problems that could be experienced
during the process (20%) and lack of previous training on STEM education approach (17,14%).

The results of the content analysis conducted on the responses of the pre-service preschool teachers to the

question “What will be the STEM education approach method they will use in practice?” are presented in Table
5.

Table 5: The Responses of the Pre-Service Preschool Teachers to the Question “What Will Be the STEM
Education Approach Method They Will Use in Practice?”

Codes f %

Problem-based Approach 15 42,86
Project-based Approach 12 34,29
Engineering design-based approach 8 22,85

Some of pre-service teachers responses are demonstrated below:

"... I think that problem-based STEM applications will be easier for the developmental levels of the
students... A8"

"... | think that it project-based STEM activities will lead to the development of students’ sense of
responsibility, thus it will be more adequate... A13"

Pre-service teachers, , indicated that the most adequate STEM education methods were the problem-based
approach (42.86%), project-based approach (34.29%) and engineering based approach (22.85%) in practice.
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The results of the content analysis conducted on the responses of the pre-service preschool teachers to the
question “What are your recommendations for the implementation of the STEM education approach in preschool
level?” are presented in Table 6.

Table 6: The Responses of the Pre-Service Preschool Teachers to the Question “What Are Your
Recommendations for the Implementation of the STEM Education Approach in Preschool Level?”

Codes f %
Updating the undergraduate programs based on STEM education 10 28,57
Collaboration among the teachers from different fields 7 20
STEM training for teachers. 7 20
Creation of STEM education resources 5 14,29
Establishment of adequate environment for STEM education 4 11,43
Providing information to the parents about these approaches. 2 571

Some of pre-service teachers responses are demonstrated below:
"... Courses on STEM disciplines should be added to pre-school undergraduate program ... A1"

"... Schools should encourage teachers of different fields to collaborate on the formation of the
course content... A23"

"... In-service STEM training should be provided for teachers on duty and during the undergraduate
education for the pre-service... A32"

"... it is necessary to establish the required resources for STEM education... A21"

It was determined that the pre-service teachers that participated in the study had different views on the STEM
education approach that should be applied in the preschool level. Most pre-service preschool teachers considered
that the undergraduate programs should include science, technology, engineering and mathematics courses
(28.57%), teachers in different fields should collaborate (20%) and STEM training should be provided for teachers.

The results of the paired sample t test analysis conducted on the data obtained with the pretest applied to
determine the tendencies of pre-service teachers that participated in the study about integrated STEM instruction
are presented in Table 7. Table 7 demonstrates that there is a significant difference between pre-test and post-test
results (p <0.05). Based on this result, the STEM training program developed by the authors improved the
tendencies of pre-service preschool teachers about the integrated STEM instruction. The test result effect size (d)
was calculated as -1.89. The effect size is analyzed independent of its sign, indicating that the difference between
the groups, which was over 1, was quite high (Green and Salkind, 2005).

Table 7: The Results of The Paired Sample t Test Analysis on Pre-Service Teachers towards The Integrated STEM
Teaching Intention

N X Sd. t p
Pretest 35 2,5793 ,38746 11201 00
Posttest 3 3,3043 21747 | ’

*p<0,05
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Discussion and Conclusion

The present study aimed to find responses to the questions of “What are pre-service preschool teachers’ views
on STEM education?” and “What are pre-service preschool teachers’ tendencies towards integrated STEM
education?” A STEM education program was designed for pre-service preschool teachers. The scale was applied
as a pretest and a posttest to determine the changes in the tendencies of the participating pre-service teachers about
the integrated STEM instruction during the program. Interviews were conducted to determine the views of pre-
service teachers on STEM education. It was found that pre-service preschool teachers had positive views on the
STEM education approach in general. The related research findings were consistent with the results of the previous
studies (Geng & Ugras, 2017; Katehi et al., 2009: p. 162; Park, et al., 2017; Ugras, 2017; Wang et al., 2011).

The participating pre-service teachers defined STEM as an interdisciplinary educational approach. There are
study results consistent with the definitions of pre-service teachers in the literature (Kizilay, 2016; Ugras, 2017).

According to the results, the participants considered that use of STEM education in preschool level would have
various contributions to the students. The most of participants considered that STEM would encourage students to
think, transform the theoretical knowledge into practice, and help students produce concrete products using the
theoretical knowledge they learn in the classroom. It was stated that the skills described in these findings are innate
skills that result in the success of students as they develop in the following years in previous studies (Chesloff,
2013; Lind, 1999, New, 1999). There are other studies, which reported that STEM education developed the skills
and abilities of children, in the literature, consistent with the findings of the present study (Cotabish et al., 2013;
Cinar, Pirasa, & Sadoglu, 2016; Eroglu & Bektas, 2016; Katehi et al., 2009: p. 162; Park, Nam, Moore, &
Roehring, 2011; Sahin, Ayar, & Adigiizel, 2014; Wang, 2011). Cotabish, Dailey, Robinson, and Hunghes (2013)
stated that STEM education improved students' scientific process skills and allowed them to better understand
scientific concepts and content. Cinar, Pirasa and Sadoglu (2016) stated that STEM activities were entertaining,
allow students to develop psychomotor skills, encourage collaborative learning, provide social interaction and
thus, provide effective and permanent learning. Sahin et al. (2014) stressed that STEM education improved the
creativity, communication and cooperation skills that students require for lifelong learning. Eroglu and Bektas
(2016) stated that students, who are open to innovations with scientific curiosity, could conduct research and could
question, could be trained with STEM education.

Participating pre-service teachers stated that different problems could be experienced during the
implementation of the STEM education in pre-school level. Most pre-service preschool teachers anticipated that
problems that could be experienced in the implementation of the STEM education in pre-school level would be
related to the lack of sufficient knowledge about these disciplines, disciplinary problems that could be experienced
during the process and the lack of previous training on STEM education approach. In a study conducted by Park
et al. (2017) with preschool teachers, the problems experienced with STEM education were listed as the lack of
time, lack of resources, lack of professional development, lack of knowledge on STEM disciplines, lack of parental
participation and teachers' reluctance to collaborate. It is considered that the problems identified by the pre-service
teachers could result in reluctance or indecisiveness in implementing STEM education in their classes. In the
literature, similar findings were reported (Brown et al., 2011; Gebbie et al., 2012; Lang, 1992; Lind, 1999; Park et
al., 2017). The lack of courses on STEM discipline content and STEM education in preschool teaching
undergraduate program indicates that teachers commence their professional lives without certain knowledge.
Furthermore, most activities that would be conducted in preschool period are outdoor activities as stated in the
literature. Conducting these activities in the classroom could lead to several problems for teachers. In addition, the
fact that the pre-school curriculum is not designed for STEM education could be another reason for the experienced
problems. Problems addressed by pre-service teachers in the study would cause teachers to be unwilling and
reluctant to implement STEM education in their classes, and even if they implement it, they would likely to fail.
However, today young children are defined as individuals with great potential as scientists, problem solvers,
engineers, creators, and leadership (Torres-Crospe, Kraatz and Pallansch, 2014). The experiences of children since
preschool age would shape their future lives. In this period, introduction of STEM disciplines would motivate the
students to gravitate towards these fields in the future (Gonzalez and Freyer, 2014). It is very important that the
preschool period should not be neglected to create a foundation for STEM learning and to support STEM literacy
throughout the lives of children (Jipson, Callanan, Schultz and Hurst, 2014).

Instead participants of the study, indicated that the most adequate STEM education methods were the problem-
based approach, project-based approach and engineering-based approach in practice. The methods mentioned by
the pre-service teachers are the most integrated methods in STEM education in the literature.
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It was determined that the pre-service teachers that participated in the study had different views on the STEM
education approach that should be applied in the preschool level. The most of preschool teachers considered that
the undergraduate programs should include science, technology, engineering and mathematics courses, teachers
in different fields should collaborate and STEM training should be provided for teachers. These findings could
provide solutions to the problems experienced by pre-service teachers during the implementation of STEM
education.

Pre-test, post-test scores was compared to determine changes the changes in the tendencies of the pre-service
preschool teachers about the integrated STEM instruction. In the light of findings obtained from data, statistically
significant difference is found between post test scores and pre-test scores (p <0.05). The results of study showed
that the STEM training program developed by the authors improved the tendencies of pre-service preschool
teachers about the integrated STEM instruction. The tendencies of the pre-service teachers towards the integrated
STEM instruction provides information about the attitudes of teachers and pre-service teachers towards STEM
(Haci6meroglu, 2017). Successful implementation of disciplines in a class depends on the attitudes of the teacher
towards the integration of disciplines (Nathan et al., 2010). Thus, it is considered that the study results would
contribute to the literature.

Preschool age is a period when the development of several skills and abilities of the children is observed, as
well as their academic and professional skills. Thus, it is necessary for the preschool teachers to, plan and
implement the STEM education and instruction process in their classes. Since the STEM education is an
educational approach where children can acquire vital skills, it is important for teachers to know and implement
this approach successfully. In recent years, several studies were conducted on STEM education (Breiner et al.,
2012). Teachers and pre-service teachers who would practice this educational approach are required to participate
in empirical research in order to be successful in STEM education approach (Akaygun & Aslan-Tutak, 2016).
Thus, the present study is considered important since it was one of the first empirical studies on STEM education
in pre-school level.
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Okul Oncesi Ogretmen Adaylarimin STEM Ogretimi Yénelimlerinin ve

STEM Egitimi Hakkindaki Goriislerinin Incelenmesi
Giris

STEM (Science, Technology, Engineering, Mathematics), 21. ylizyilda bireylerde olmasi gereken becerilerin
gelismesine katki saglayacak ve ekonomik biiyiimeyi destekleyecek bir egitim yaklasimi olarak kabul gérmektedir
(Caprile, Palmen, Sanz ve Dente, 2015; National Research Council, 2014; Royal Society Science Policy Centre,
2014). Literatirde STEM egitimi ile ilgili farkli tanimlamalar yer almaktadir. Fioriello (2010), STEM’i, bir
probleme ¢ézliim bulabilmek i¢in gerekli olan 6grenme yaklasimlar (probleme dayali, projeye dayali, kesfedici ve
aciklayici) ile bilim, teknoloji, miithendislik ve matematik disiplinlerinin entegre edilmesi sonucunda
gerceklestirilen bir egitim yaklasimi olarak tanimlamistir. Bybee (2010), STEM (bilim, teknoloji, miithendislik ve
matematik) egitimini, okul 6ncesi dénemden 12. sinifa kadar, bilim ve matematik disiplinlerine teknoloji ve
miihendisligi entegre ederek 6greten bir yaklagim olarak ifade etmistir. Lantz (2009) ise, STEM’ i, 6grencilerin
hayatinda gergeklesen olaylari, bilim, teknoloji, mithendislik ve matematik disiplinleriyle iligkilendiren, ger¢cek
diinya ile baglant1 kuran disiplinler aras1 6grenme yaklagimi seklinde tanimlamistir. STEM ile ilgili yapilan genel
tamimlamalar ile birlikte, Aguilar (2016) ise okul 6ncesi doneme 6zgii yaptigi tammlamada STEM” i, bilim,
teknoloji, mithendislik ve matematik disiplinlerini ayr1 disiplin alanlar1 olarak 6gretmek yerine birbirine entegre
ederek dgretmek seklinde tanimlamistir.

STEM egitiminin amaci, karsilastigi sorunlar1 farkli disiplinler ¢ercevesinde degerlendirebilen; 21. yiizyil
becerileri gelismis; aklin1 kullanan ve yaratict fikirler gelistirebilen, 6z giivene sahip, teknoloji ve bilimsel
okuryazar olan bireylerin yetistirilmesini saglamaktadir. Ayrica, bireylerin STEM kapsamindaki alanlara yonelik
olumlu tutum gelistirmesi ve buna bagli olarak mesleklere yonelimlerin artmasi, iilkelerin ekonomik agidan
gelismesine ve Kkisilerin edindikleri bilgilerin kalicili olmasiyla akademik basarmin arttirilmasina katki
saglamaktadir (NRC,2011; Erdogan ve Ciftgi, 2017; Akbaba, 2017; Bicer v.d., 2014; Bybee, 2010, Elliott, Oty,
McArthur ve Clark, 2001; Giilhan ve Sahin, 2016; Kennedy ve Odell, 2014; Hanover Research, 2012; Motrison,
2006; Olivarez, 2012; Roberts, 2012; Sahin, Ayar ve Adigiizel, 2014).

Amerika Ulusal Aragtirma Konseyi (2011), STEM egitimi ile amaglanan sonuglara ulagmak i¢in, -okul 6ncesi
doénemden 3. sinifa kadar- derslere STEM egitiminin entegre edilmesinin 6nemini vurgulamigtir. Ayrica, Chesloff
(2013), STEM' in kalbinde yer alan kavramlar arasinda; merak, yaraticilik, isbirligi ve elestirel diisiinmenin
oldugunu, bundan dolay1 da STEM egitiminin okul Oncesi donemden itibaren baglamas: gerektigini
savunmaktadir. STEM’ i okul dncesi doneme entegre etmek, ¢ocuklara sadece bilim, matematiksel diistinme ve
miihendislik alanlarinda anlamli tecriibeler saglamakla kalmamakta, ayn1 zamanda yansitma, iletisim kurma ve
raporlama gibi becerileri de kazandirmaktadir (Zan, 2010). Ayrica STEM disiplinlerindeki kavram, siire¢ ve
becerilerin dgretilmesine katki saglamaktadir (Gonzalez ve Freyer, 2014). Bunlarin yaninda sozciik bilgisi ve dil
becerileri gibi bagka becerileri de gelistirmektedir (Clements ve Sarama, 2016).

STEM egitiminin okul dncesi donemde baslamasi gerektigi vurgulanmasina ragmen 6gretmenler okullarda
STEM egitimine mesafeli durmaktadirlar (Parette ve ark., 2010). ABD’ de yapilan aragtirmada, -okul 6ncesinden
3. sinifa kadar- derslerde bir giinde dil gelisimi etkinliklerine 89 dakika, matematik etkinliklerine 54 dakika
ayrilirken bilim etkinliklerine sadece 19 dakika ayrildig1 belirlenmistir (Horizon Research, 2013). Bu tabloda
STEM’ in uygulandigini sdylemek pek gercekei degildir. Okul 6ncesi donemde dgretmenlerin STEM egitiminden
kagmmalari, STEM kapsama giren konular1 siniflarda 6gretmeleri i¢inde gerekli olan tutumlarinin gelismemesine
neden olmaktadir (Brown, 2005; Fenty ve Anderson, 2014; Timur, 2012). Ogretmenlerin tutum ve algilar1 STEM
basarilarim etkileyen faktorler arasindadir (Paulson, 2012). Ogretmenlerin STEM ile ilgili tutumlarini ve algilarim
belirlemek, onlarin bu konulardaki eksiklerini gidermeleri i¢in 6nemlidir (Morrison, 2006; Harris, Lowery-Moore
ve Farrow, 2008).

Ulkemizde STEM, yeni bir egitim 6gretim yaklagimudir. Literatiirde STEM ile ilgili farkli kademelerde yapilan
calismalar bulunmaktadir (Or: Ceylan, 2014; Cinar, Pirasa ve Sadoglu, 2016; Corlu, Capraro ve Corlu, 2015;
Kirilmazkaya, 2017;Yamak, Bulut ve Diindar, 2014). Ancak, STEM egitimi i¢in 6nemli bir kademe olan okul
oncesi donem ile ilgili yapilan caligma sayis1 yok denecek kadar azdir. Okul Oncesi 6gretmen ve dgretmen
adaylarina, STEM egitimini tanitmak ve onu meslek hayatlarinda kullanmalar1 i¢in onlarda olumlu bir tutum
gelistirmek Onem tasimaktadir. Yapilan bu c¢alismada, okul oncesi Ogretmen adaylarina, STEM egitimi
yaklagimini, sinif ortaminda basarili bir sekilde uygulayabilmeleri i¢in 6grencilerin gelisimsel seviyelerine uygun
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yontemleri tanitarak, bunlarin STEM egitiminde nasil uygulanabilecegi hakkinda bir egitim verilmesi
planlanmistir. Bu egitim programi sonucunda da 6gretmen adaylarinin, STEM ile ilgili goriisleri ve entegre STEM
Ogretimine olan yonelimleri belirlenmistir.

Arastirmanin Amaci
Arastirmanin amaci, okul 6ncesi 6gretmen adaylariin STEM egitimine yonelik goriislerini ve entegre STEM
Ogretimine olan yonelimlerini belirlemektir.

Arastirma Problemi
Arastirmanin amaci dogrultusunda asagidaki sorulara cevap aranmistir:
1) Okul dncesi 6gretmen adaylarinin STEM egitimine yonelik goriisleri nasildir?

2) Okul dncesi dgretmen adaylarinin entegre STEM 6gretimine yonelimleri nasildir?

Yontem

Aragtirmada, nitel ve nicel yontemlerin birlikte kullanildig1 karma arastirma yéntemi kullanilmigtir (Creswell,
2009). Bu yontem arastirma probleminin kapsamli incelenmesi (Creswell, 2009) amaciyla tercih edilmistir.
Arastirma birbirini izleyen iki asamada yliriitiilmiistiir. Arastirmanin birinci asamasinda nicel veriler ikinci
asamasinda ise nitel veriler toplanip ¢dziimlenmistir. Aragtirmanin birinci asamasinda nicel veriler elde edilirken,
deneysel desenlerden 6n test-son test tek gruplu arastirma modeli uygulanmistir. Deneysel desen, degiskenler
arasindaki neden-sonug iligkisini test etmeye yonelik arastirmalardir (Cohen ve Manion, 1997; Fraenkel ve Wallen,
1996; Gay, 1996; Gay ve Airasian, 2000). Bircok farkli deneysel desen vardir. Bunlardan biri olan ve bu
aragtirmada kullanilan tek gruplu 6n test-son test gruplu ¢alismalar, degisim veya gelismeleri degerlendirmek;
onceden var olan farkliliklar1 belirlemek, sonuglar arasindaki degisim ve gelisime gore uygulanan programin
basgarili ya da basarisiz sekilde tanimlanmasimi saglamaktadir (Shea vd., 2004). En zayif desenlerden biri olan tek
gruplu 6n test-son test deneysel desenin, Creswell (2012)” in belirttigi gibi, yeni bir egitim yaklagiminin gelistirilip
uygulandig arastirmalarda tercih edilmesi arastirmanin dogasi geregidir. Bu yiizden bu calisma da 6n test- son
test tek gruplu arastrma modeli kullanilmistir. Genellikle toplumun genis kesimlerini ilgilendiren egitim
programlarinda kullanilmaya uygundur (Gliner, Morgan ve Leech, 2015). Arastirmanin ikinci asamasinda nitel
arastirma yontemlerinden biri olan durum g¢alismasindan yararlanilmistir. Durum g¢aligmasinda, bir veya birden
¢ok durum derinlemesine incelenir, duruma etki eden faktorler biitiinciil bir yaklagim ile arastirilir. Bu etki eden
faktorlerin, ilgili durumu nasil etkiledigi ve nasil etkilendigi iizerinde duran bir aragtirma desenidir (Yildirim ve
Simsek, 2013).

Calisma Grubu

Bu arastirmaya, bir devlet tiniversitesinde daha 6nce STEM egitimi almamis 3. ve 4. siif 35 okul 6ncesi
O0gretmen aday1 (31 kadin, 4 erkek) goniillii olarak katilmistir. Aragtirmaya katilan 6gretmenlere, arastirma etiginin
saglanmasi adina A1, A2, A3... A35” seklinde kodlar verilmisgtir.

Uygulama Siireci

Bu arastirmada, okul 6ncesi 0gretmen adaylarinin, STEM egitim yaklasimini, sinmif ortaminda basarilt bir
sekilde uygulayabilmeleri i¢in bir egitim programi hazirlanmistir. Bu egitim programindaki etkinlikler okul 6ncesi
Ogretim programinda bulunan kazanimlara dikkat edilerek hazirlanmistir. Bu programda 6grencilerin geligimsel
seviyelerine uygun yontemlerin tanitilmasi ve bunlarin STEM egitiminde nasil uygulanabileceginin gosterilmesi
esas almmugtir. Hafta da 2 saat olmak iizere 8 hafta olarak planlanan STEM egitim programi Tablo1’ de
belirtilmistir.
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Tablol. STEM Egitim Programi

Hafta Konu
1. Hafta STEM Nedir?
2. Hafta Diinya ve Ulkemizde STEM egitim uygulamalar.
3. Hafta LEGO Setinin Tanitilmas1 ve drnek uygulamalar
4. Hafta Ornek Uygulama (koprii yapimi, roket yapimi, depreme dayanikli ev yapimi, egimler
5. Hafta tasarlama, farkli egimler ile yaris, glinliik hayatta kullanilan basit makineler v.b.)
6. Hafta
;- Eaga Okul Oncesi Ogretmen Adaylari Tarafindan Etkinliklerin Yapilmasi
. Aarta

Veri Toplama Araci ve Veri Analizi

Bu arastirma, okul Oncesi 6gretmen adaylarinin STEM egitimine yonelik goriislerini ve entegre STEM
Ogretimine yonelimlerini belirlemek amaciyla gergeklestirilmistir. Okul dncesi 6gretmen adaylariin goriiglerini
belirlemek amaciyla, planlanan egitimin sonunda 6gretmen adaylar1 ile miilakat yapilmistir. Ogretmen adaylarinin
entegre STEM Ogretimine olan yonelimlerindeki degisimi belirlemek i¢in ise egitim programinin 6ncesinde ve
sonrasinda dgretmen adaylaria “Entegre STEM Ogretimine Yénelim Olgegi” uygulanmstir.

Ogretmen adaylarinin goriislerini belirlemek amaciyla, aragtirmacilar tarafindan hazirlanan ve iki alan uzmanin
gorisleri alinarak son sekli verilen goriisme formu olusturulmus ve bu form ile veriler toplanmistir. Arastirmaya
katilan 6gretmen adaylarinin, entegre STEM 6gretimine yonelimlerindeki degisimi belirlemek igin ise, Lin ve
Williams (2016) tarafindan gelistirilen, Haciomeroglu ve Bulut (2016)’ un Tiirkgeye uyarladig1 “Entegre STEM
Ogretimi Yonelim Olgegi” kullamlmugtir. Bu lgek toplam 31 madde ve 5 faktorlii bir yapidan olusmakta olup, 7°
li likert tipindedir. Bu 6lgegin giivenirlik degeri ise, .94 olarak hesaplanmigtir (Haciomeroglu ve Bulut, 2016).

Okul 6ncesi 6gretmen adaylari ile yapilan miilakatlardan elde edilen veriler, icerik analizi yontemi kullanilarak
betimlenmistir. Igerik analizi, nitel verilerin anlamlarinin sistemli olarak betimlendigi bir yontemdir (Schreier,
2014). icerik analizlerinde, giivenirlik aragtirmacilarin yaptiklari betimlemeler arasindaki tutarlihiga bakilarak
hesaplanmaktadir. Arastirmacilarin bireysel olarak yaptiklari betimlemelere gore degerlendirmeler yapilmustir.
Arastirmacilarin yaptiklari bireysel degerlendirmeler, “ortak goriis” ve “goriis farkliligr” seklinde belirlenmistir.
Bu arastirmada yapilan igerik analizinin giivenirliginin belirlenmesi amaciyla uyusum yiizdesi formiilii “giivenirlik
= ortak gorlis/ (ortak goriis + goriis farkliligr) x 100” kullanilmistir (Miles ve Huberman, 1994). Arastirmada,
uyumluluk ytizdesi, 0,89 olarak hesaplanmistir. Elde edilen deger %70’ in istii oldugundan dolay1 yapilan igerik
analizinin giivenilir oldugu belirlenmistir (Yildirim ve Simsek, 2003). Bu asamadan sonra veriler diizenlenmis,
temalara gore gruplandirmalar yapilmistir. Gruplandirilan veriler frekans ve yiizde degerleri seklinde sunulmustur.

Egitim programinin uygulamasindan 6nce ve uygulamasindan sonra veriler toplanmistir. Bu veriler arasindaki
fark puanlar dizisinin normalligi incelenmistir. Veri dizisinin g¢arpiklik (skewness) katsayis1 ,766, basiklik
(kurtosis) katsayis1 ise ,885 olarak hesaplanmustir. Tabachnick ve Fidell (2013) carpiklik ve basiklik katsayilarinin
+2 arasinda olmasinin veri dizisinin normal dagilim gosterdigine bir kanit olacagini belirtmislerdir. Elde edilen
katsay1 degerleri 2 degerleri arasinda olmasi veri dizisinin normal dagilim gosterdigini belirtmektedir. Bu sonuca
gore On test ve son test sonuglarinin karsilastirilmasi igin paired sample t-testi uygulanmistir.

Bulgular

Aragtirmaya katilan okul 0ncesi 6gretmen adaylari ile program sonunda yapilan miilakatlar sonucunda elde
edilen verilerin igerik analiz sonuglar1 tablolar halinde asagida sunulmustur.

Okul 6ncesi 6gretmen adaylarinin “STEM egitim yaklagimi nedir?” sorusuna verdikleri cevaplarin igerik analiz
sonuglari Tablo2’ de sunulmustur.

Tablo2: Okul Oncesi Ogretmenlerinin " STEM Egitim Yaklasimi1 Nedir?" Sorusuna Verdikleri Cevaplar
Kodlar f %
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STEM disiplinler arasi bir yaklagimdir 35 100

Ogretmen adaylarinin verdikleri cevaplar asagida 6rnek olarak sunulmustur:

“Bilim, Teknoloji, Miihendislik ve Matematik alanlarinin entegre edildigi bir egitim
yaklasimi...000A8”

“Bir problemi, bilim, teknoloji, matematik ve miihendislik disiplinleri kapsamina giren bilgileri
kullanarak ¢oziimiinii saglayan bir egitim yaklasimi...A11”

“Bilim, teknoloji, matematik ve miihendislik disiplinleri kapsamina giren konulari ogretirken diger
disiplinleri de siirece dahil edildigi bir egitim yaklasimidir... A15”

“Ana iskeletin bilim ve matematik disiplinlerinin olusturdugu ama miihendislik ve teknoloji
disiplinlerin de entegre edildigi bir egitim yaklagimidir...A5”

Ogretmen adaylarmin tamami, STEM’ i disiplinler arasi1 bir yaklasim seklinde tanmimlamislardir. Ancak bu
disiplinler aras1 yaklasimi farkli sekillerde tanimladiklari belirlenmistir. Bazi 6gretmen adaylart STEM’ i, bilim,
teknoloji, mithendislik ve matematik disiplinlerinin entegre edildigi bir sistem seklinde tanimlarken (%42,86), bazi
6gretmen adaylari, bilim ve matematik kavramlarini 6gretirken mithendislik ve teknoloji disiplinlerinden istifade
edilmesi seklinde tanimlamislardir (%8,57). Ogretmen adaylarmin bir kismi ise STEM’ i problem ¢dzmek igin
disiplinlerin entegre edilmesi seklinde tanimlamustir (%28,57).

Okul 6ncesi dgretmen adaylarmin “STEM egitim yaklasiminin okul dncesi donemde uygulanmast ile ilgili
goriisleriniz nelerdir?” sorusuna verdikleri cevaplarin igerik analiz sonuglar1 Tablo3’ te sunulmustur.

Tablo3: Okul Oncesi Ogretmen Adaylarinin "STEM Egitim Yaklasiminin Okul Oncesi Dénemde Uygulanmasi
Ile Tlgili Gériisleriniz Nelerdir?” Sorusuna Verdikleri Cevaplar

Kodlar f %
Ogrencilere diisiinmeye tesvik eder 10 28,57
Teorik bilgiler pratige doniistiiriiliir 8 22,86
Uriinler ortaya koyarlar 7 20
Farkl1 diistinme becerileri gelisir 5 14,29
Meslek segimlerine etki eder 3 8,57
Kiz 6grencilerin STEM disiplinlerinde kendilerine giivenleri artar. 2 571

Ogretmen adaylarinin verdikleri cevaplar asagida drnek olarak sunulmustur:

“... Okul éncesi donemde STEM temelli etkinliklerin uygulanmasi, ¢ocuklarin erken yasta
becerilerinin gelismesine katki saglayacaktir...A8”

“...STEM egitimi sonucunda iirtinler ortaya konacagi igin ézellikle kiz ¢ocuklarinin kendilerine
giivenleri artacaktir...A1”

“... Ayni soruna ¢oziim olabilecek farkh iiriinler konulmasi, ¢cocuklarin farkl diisiinmelerinin bir
sonucu, farkl diistinceler ile birlikte yaraticiliklar: da gelisecek...A27”

Aragtirmaya katilan 6gretmen adaylarinin, STEM egitiminin okul 6ncesi donemde kullanilmasinin 6grencilere
farkli acilardan katki saglayacagi yoniinde diisiincelere sahip oldugu belirlenmistir. Ogretmen adaylarinin biiyiik
bir kismi, STEM’ in &grencileri diisiinmeye tesvik edecegini (%28,57), teorik bilgileri pratige donistiirecegini
(%22,86) ve ogrencilerin sinif iginde edindikleri teorik bilgileri kullanarak somut iiriinler elde etmelerine katki
saglayacagini (%20) diisiinmektedirler.

Okul 6ncesi dgretmen adaylarinin "STEM egitim yaklagiminin okul 6ncesi donemde uygulanmasi ile ilgili
zorluklar nelerdir?” sorusuna verdikleri cevaplarin icerik analiz sonuglar1 Tablo4’ te sunulmustur.

Tablo4: Okul Oncesi Ogretmen Adaylarinin "STEM Egitim Yaklasiminin Okul Oncesi Dénemde Uygulanmasi
Ile Tlgili Zorluklar Nelerdir?” Sorusuna Verdikleri Cevaplar

Kodlar f %
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Bu disiplinler ile ilgili yeterli bilgiye sahip olunmamasi 11 31,43
STEM egitimi siirecinde sinif disiplini saglamakta zorlanilabilir 7 20
STEM temelli egitimler alinmadig i¢in 6 17,14
Zaman sikintisi 5 14,29
Sinif mevcudunun kalabalik olmasindan dolayi siirecin kontroliiniin zor olmas1 4 11,43
Disiplinler aras1 baglant1 kurmak konusunda yeterli bilgiye sahip olunmamas1 2 571

Ogretmen adaylarinin verdikleri cevaplar asagida 6rnek olarak sunulmustur:

“... STEM disiplinleri ile ilgili herhangi bir egitim almadigim igin zorlanacagimi
diigiiniiyorum...000A35”

“...STEM etkinlikleri zaman alacaktir, zaman stkintisi yasanacagini diisiiniiyorum...A23”

“... STEM etkinlikleri uygulanirken her 6grencinin aktif olmalar: sinif disiplini saglamada sorunlar
yasatabilir...A16”

Arastirmaya katilan 6gretmen adaylari, STEM egitiminin okul 6ncesi donemde uygulanmasi siirecinde
yasanabilecek farkli sorunlarin olabilecegini ifade etmislerdir. Okul 6ncesi 6gretmen adaylarinin biiyiik bir
kisminin, bu disiplinler ile ilgili yeterli bilgiye sahip olmamalar1 (%31,43), etkinlik siireglerinde disiplini
saglamakta zorlanabilecekleri (%20) ve STEM egitim yaklasimu ile ilgili egitim almamalar1 (%17,14) bu egitim
yaklagimini uygulamada adaylarin yasanmasini 6n gordiigii sorunlar olarak belirlenmistir.

Okul 6ncesi 6gretmen adaylarinin "STEM egitimini uygulamada kullanacaklari en uygun yontem
hangisidir?” sorusuna verdikleri cevaplarin igerik analiz sonuglar1 Tablo5’ te sunulmustur.

Tablo5: Okul Oncesi Ogretmen Adaylarinin "STEM Egitimini Uygulamada Kullanacaklart En Uygun Yontem
Hangisidir?” Sorusuna Verdikleri Cevaplar

Kodlar f %

Probleme Dayali Yaklagim 15 42,86
Projeye Dayali Yaklagim 12 34,29
Miihendislik Tasarim Temelli Yaklagim 8 22,85

Ogretmen adaylarinin verdikleri cevaplar asagida drmek olarak sunulmustur:

“...STEM uygulamalarinda probleme dayali 6grencilerin gelisimsel seviyelerine gore daha kolay
olacagin diigiiniiyorum...A8”

“... STEM etkinliklerinde projeye dayali olmasiyla, 6grencilerin sorumluluklar: daha da iyi
gelisecegi icin daha uygun olacagini diisiiniiyorum...A13”

Arastirmaya katilan &gretmen adaylari, STEM egitimini uygulamada kullanacaklar1 en uygun yontemin,
probleme dayali yaklagim (%42,86), projeye dayali yaklagim (%34,29) ve miihendislige dayali yaklasim (%22,85)
oldugu belirtmislerdir.

Okul dncesi 6gretmen adaylarinin " STEM egitim yaklasiminin okul dncesi donemde iyi sekilde
uygulanmast ile ilgili 6nerileriniz nelerdir?”” sorusuna verdikleri cevaplarin icerik analiz sonuglar1 Tablo 6° da
sunulmustur.

Tablo6: Okul Oncesi Ogretmen Adaylarinin "STEM Egitim Yaklasiminin Okul Oncesi Dénemde Iyi Sekilde
Uygulanmasi {le Tlgili Onerileriniz Nelerdir?” Sorusuna Verdikleri Cevaplar

Kodlar f %
Lisans programlarinin STEM egitimine gore giincellenmesi 10 28,57
Farkli brang 6gretmenleri arasinda igbirliginin saglanmasi 7 20
Ogretmenlere STEM egitimi verilmesi gerekmektedir. 7 20
STEM egitimi i¢in kaynaklarin olusturulmasi 5 14,29
STEM egitimi i¢in uygun ortamlarin saglanmast 4 11,43
Ailelerin bu yaklasimlar ile ilgili bilgilendirilmesi gerekmektedir. 2 571

Ogretmen adaylarinin verdikleri cevaplar asagida &rnek olarak sunulmustur:
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“...Okul dncesi lisans programina STEM disiplinlerine yonelik derslerin eklenmesi
gerekmektedir...A1”

“... Okullarda farkli brans ogretmenlerinin, derslerin igeriklerini sekillendirmeleri icin, ortak
calismalar yapmalari i¢in tesvik edilmesi gerekmektedir...A23”

“... Ogretmen adaylarina lisans egitimi siirecinde, gorev yapan 6gretmenlere ise hizmet ici egitim
seklinde STEM egitimi verilmesi gerekmektedir...A32”

“... STEM egitimi verilmesi icin gerekli kaynaklarin olusturulmasi gerekmektedir...A21”

Arastirmaya katilan 6gretmen adaylarinin STEM egitim yaklasiminin okul 6ncesi donemde iyi bir sekilde
uygulanmasi i¢in farkli goriislere sahip olduklar: belirlenmistir. Okul dncesi 6gretmen adaylarmin biiyiik kismu,
lisans programimin bilim, teknoloji, miihendislik ve matematik alanlarina yonelik derslerin mutlaka olmast
gerektigi (%28,57), farkli brang oOgretmenlerinin is birligi halinde ortak caligmalari gerektigi (%20) ve
ogretmenlere STEM egitimi verilmesi gerektigine yonelik disiinceler belirtmislerdir.

Arastirmaya katilan okul 6ncesi 6gretmen adaylarinin, entegre STEM 6gretimine yonelimlerinin belirlenmesi
icin uygulanan on-son test verilerinin paired sample t testi analiz sonuglar1 Tablo7’de sunulmustur. Tablo7
incelendiginde, 6n test ve son test sonuglar1 arasinda anlamli bir farklilik oldugu goériilmektedir (p<,05). Bu sonuca
gore, arastirmacilar tarafindan olusturulan, STEM egitim programinin, okul dncesi 6gretmen adaylarinin entegre
STEM o6gretimi yonelimlerini olumlu yonde gelistirdigi sonucuna ulasilmistir. Test sonucu etki biiyiikliigii (d) -
1,89 olarak hesaplanmistir. Etki biiyiikliigii isaretinden bagimsiz degerlendirilir ve 1’ in {izerindeyse gruplar
arasindaki farkin oldukga fazla oldugunu gostermektedir (Green ve Salkin, 2005).

Tablo7: Okul Oncesi Ogretmen Adaylarinin Entegre STEM Ogretimine Yonelim Paired Sample t-Testi Sonuglari

N X Ss. t p
On Test 35 25793 38746 1201 0
Son Test 35 3.3043 21747 ! !

*p<0,05

Tartiyma ve Sonu¢

Bu arastirmada, “okul 6ncesi 6gretmen adaylarinin STEM egitimine yonelik goriisleri nasildir? ve “okul dncesi
Ogretmen adaylarinin entegre STEM &gretimine yonelimleri nasildir?” sorularina cevap aranmistir. Okul 6ncesi
Ogretmen adaylarina yonelik olarak STEM egitim programu hazirlanmigtir. Bu programa katilan &gretmen
adaylariin entegre STEM &gretimine yonelimlerindeki degisimi belirlemek icin 6lgek, 6n-son test seklinde
uygulanmistir. Ogretmen adaylarmin, STEM egitimi ile ilgili goriislerini belirlemek igin ise goriismeler
yapilmistir. Okul 6ncesi 6gretmen adaylarinin genel anlamda STEM egitim yaklasimi ile ilgili olumlu diisiincelere
sahip oldugu tespit edilmistir. Literatiir incelendiginde buna benzer sonuglarin var oldugu gériilmektedir (Or: Park,
v.d. 2017; Geng ve Ugras, 2017;Ugras, 2017; Wang v.d. 2011; Katehi v.d. , 2009, s. 162).

Ogretmen adaylar;, STEM egitimini disiplinler arasi1 bir egitim yaklasinu seklinde tanimlamustir. Ogretmen
adaylarinin yaptiklar1 tanimlamalara paralel ¢calisma sonuglar1 bulunmaktadir (Or: Kizilay, 2016; Ugras, 2017).

Ogretmen adaylarinin, STEM egitiminin okul dncesi dénemde kullanilmasinin 6grencilere farkli acilardan
katki saglayacag: diisiincesinde olduklari belirlenmistir. Ogretmen adaylarinin STEM egitiminin, dgrencileri
diistinmeye tesvik edecegi, teorik bilgilerin pratige doniistiiriilecegi ve 6grencilerin sinif i¢inde edindikleri teorik
bilgileri kullanarak somut iriinler elde edebilme becerilerine sahip olacaklarina yonelik diigiincelere sahip
olduklar1 tespit edilmistir. Elde edilen bu bulgularda belirtilen becerilerin, daha 6nce yapilan calismalarda,
cocuklarin dogustan itibaren var olan ve gelistikge 6grencilerin sonraki donemlerde basarili olmalarin saglayacak
beceriler oldugu savunulmaktadir (Chesloff, 2013; Lind, 1999; New, 1999). STEM egitiminin ¢ocuklarin yetenek
ve becerilerini gelistirdigine yonelik literatiirde benzer ¢alismalar bulunmakta olup, ¢aligmamizda elde ettigimiz
sonuglar literatiirii destekler niteliktedir (Cotabish, Dailey, Robinson ve Hunghes, 2013; Cinar, Pirasa ve Sadoglu,
2016; Eroglu ve Bektas, 2016; Park, Nam, Moore ve Roehring, 2011; Sahin, Ayar ve Adigiizel, 2014; Wang, 2011;
Katehi vd., 2009, s. 162). Cotabish, Dailey, Robinson ve Hunghes, (2013) STEM egitiminin 6grencilerin bilimsel
stirec becerilerini gelistirdigi, fen kavramlarin1 ve iceriklerini daha iyi anladiklarini sagladigini belirtmistir.
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Bununla birlikte Cinar, Pirasa ve Sadoglu (2016), STEM etkinliklerinin eglenceli olmasi, 6grencilerin psikomotor
becerilerini gelistirdigi, isbirlikli 6grenmeyi tesvik ettigi, sosyal etkilesimi sagladig1 ve boylece etkili ve kalict
o6grenmeyi sagladigini belirtmistir. Sahin v.d. (2014), STEM egitiminin dgrencilerin yagam boyu 6grenme igin
gerekli olan yaraticilik, iletisim ve isbirligi becerilerini gelistirdigini vurgulamistir. Eroglu ve Bektas (2016) ise
STEM egitimi ile yeniliklere acgik, bilimsel meraki olan, arastirabilen ve sorgulayabilen ogrenciler
yetistirilebilecegini ifade etmistir.

Ogretmen adaylarin, STEM egitiminin okul dncesi donemde uygulanmas: siirecinde yasanabilecek farkli
sorunlarin olabilecegini ifade etmislerdir. Okul 6ncesi 6gretmen adaylarinin bityiik bir kisminin, bu disiplinler ile
ilgili yeterli bilgiye sahip olmamalari, etkinlik siireglerinde sinif i¢indeki disiplini saglamakta zorlanabilecekleri
ve STEM egitim yaklasimui ile ilgili egitim almamalari, bu egitim yaklagimint uygulama siirecinde karsilasilacak
sorunlar olarak 6n gordiikleri tespit edilmistir. Park vd. (2017) okul 6ncesi 6gretmenler ile yaptigi ¢aligmada
STEM egitiminde karsilasilan sorunlari, STEM egitimi icin zaman eksikligi, kaynak eksikligi, mesleki gelisim
eksikligi, STEM disiplinleri ile ilgili bilgi eksikligi, veli katilim eksikligi ve 6gretmenlerin is birligine kars1 isteksiz
olmalarim1 seklinde belirtmistir. (Or. Park v.d. 2017; Brown v.d., 2011; Gebbie v.d., 2012; Lang, 1992; Lind,
1999). Okul 6ncesi 6gretmenligi lisans programinda STEM disiplinlerinin igeriklerine ve STEM egitimine yonelik
derslerin olmamasi 6gretmenlerin meslek hayatlarina bazi bilgilerden yoksun basladiklarini gostermektedir.
Ayrica literatiirde okul 6ncesi doneme yonelik uygulanan etkinliklerin biiyiik kismi okul diginda uygulanacak
niteliktedir. Bu etkinliklerin sinif iginde uygulanmaya ¢alisilmasi da 6gretmenlerin bir takim sorunlar yagamalarina
neden olacag diisiiniilmektedir. Ayrica okul 6ncesi donem miifredatinin STEM egitimine yonelik diizenlenmemis
olmasi da yasanilan sorunlarin baska bir nedeni olarak diisliniilmektedir. Arastirmada 6gretmen adaylari tarafindan
belirtilen sorunlar, 6gretmenlerin siniflarinda STEM egitimini uygulamalarinda isteksiz olmalarina, kararsiz
kalmalarina uygulamaya ¢alisilsa bile basarili olamamalarina neden olacaktir. Fakat giiniimiizde kiigiik yaslardaki
cocuklar bilim insant, problem ¢oziicii, mithendis, yaratici, liderlik i¢in biiyiik bir potansiyele sahip bireyler olarak
tanimlanmaktadir (Torres-Crospe, Kraatz ve Pallansch, 2014). Cocuklarin okul oncesi donemde itibaren
yasadiklar1 tecriibeler sonraki hayatlarini sekillendirecektir. Bu donemde 6grencilerin STEM disiplinleri ile
tanigmasi ilerleyen dénemlerde bu alanlara ydnelmelerini saglayacaktir (Gonzalez ve Freyer, 2014). STEM
6grenmeye bir temel olusturmak ve yasam boyunca STEM okuryazarligini desteklemek i¢in okul dncesi donemin
ihmal edilmemesi ¢ok dnemlidir (Jipson, Callanan, Schultz ve Hurst, 2014).

Katilimeilarin, STEM egitimini uygulamada kullanacaklari en uygun ydntemin, probleme dayali yaklagim,
projeye dayali yaklasim ve tasarim temelli yaklasim olduguna dair goriis belirttikleri tespit edilmistir. Ogretmen
adaylariin belirttikleri yontemler literatiirde en fazla STEM egitimine entegre edilen yontemlerdir.

Katilimeilarin, STEM egitim yaklagimimin okul dncesi donemde iyi bir sekilde uygulanmasi igin farkl
goriislere sahip olduklari belirlenmistir. Okul 6ncesi 6gretmen adaylarinin biiyiik kismi, lisans programinda bilim,
teknoloji, miihendislik ve matematik alanlarina yonelik derslerin mutlaka olmasi gerektigi, farkli brang
Ogretmenlerinin is birligi halinde ortak ¢aligmalar1 gerektigi ve 6gretmenlere STEM egitimi verilmesi gerektigine
dair goriis belirtmislerdir. Elde edilen bu sonuglar, 6gretmen adaylarinin, STEM egitimini uygularken yasanacak
sorunlara ¢oziim olabilecek niteliktedir.

Ogretmen adaylarmin, entegre STEM 0Ogretimine yonelimlerindeki degisimin belirlenmesine yonelik
uygulanan on-son test sonuglar1 arasinda anlamli bir farklilik oldugu goriilmektedir (p<,05). Bu sonuca gore,
aragtirmacilar tarafindan olusturulan ve uygulanan, STEM egitim programinin, okul dncesi 6gretmen adaylarinin
entegre STEM 6gretimine yonelimlerini olumlu yonde gelistirdigi sonucuna ulasilmistir. Adaylarin entegre STEM
Ogretimine olan yonelimleri 6gretmen ve Ogretmen adaylarnin STEM’ e karsi tutumlart hakkinda bilgi
vermektedir (Haciomeroglu, 2017). Disiplinlerin bir sinifta basarili bir sekilde uygulanabilmesi, 6gretmenlerin
disiplinleri entegre etmedeki tutumlarina baglhdir (Nathan, Tran, Atwood, Prevost ve Phelps, 2010). Bu agidan
elde edilen sonuglarin literatiire katki saglayacagi diistiniilmektedir.

Okul dncesi donem, ¢ocuklarin; birgok beceri ve yetenekleri ile birlikte akademik ve mesleki gelisimlerinin
oldugu bir dénemdir. Bu dénemde gorev yapan ve yapacak olan 6gretmenlerin bu biling ile egitim dgretim siirecini
planlamas1 ve uygulamasi1 gerekmektedir. STEM egitimi ¢ocuklarin hayatinda ©nemli becerilerin
kazandirilabilecegi bir egitim yaklasimi olmasi sebebiyle, 6gretmenlerin bu yaklagimi bilmeleri ve derslerinde
basarili bir sekilde uygulayabilmeleri 6nemlidir. Son yillarda STEM egitimi aragtirmalarinin sayilar: artmaktadir

739



Ugras ve Geng

(Breiner v.d., 2012). Bu egitim yaklagiminin uygulayicilari olan 6gretmen ve 6gretmen adaylarinin STEM egitim
yaklagimi konusunda basarili olabilmeleri i¢in uygulamaya dayali arasgtirmalara katilmalar1 gerekmektedir
(Akaygun ve Aslan-Tutak, 2016). Bu agidan bakildiginda ise bu ¢aligma, okul dncesi doneme yonelik uygulamali
ilk STEM egitimi ¢alismalarindan olmasi sebebiyle 6nemli oldugu diisiiniilmektedir.
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