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Abstract

Keywords

The aim of this research is to specify the metaphorical perceptions of science
teachers regarding STEM education. The metaphors created by science teachers
are interpreted in the World Economic Forum’s Future of Jobs Report (2018)
according to the skills that should be the most likely in individuals in the future.
In this study, phenomenology pattern which is a method of qualitative research
has been used. The study group consists of 84 science teachers with STEM
education. The participants did not produce any negative metaphors related to
the STEM education. 84 valid metaphors are classified using categories such as
“Analytical Thinking and Innovation / Creativity, Originality and Sociability”,
“Active Learning and Learning Strategies”, “Technology Design and
Programming”, “Critical Thinking and Analysis”, “Complex Problem
Solving/Reasoning, Problem Solving and Understanding”, “Leadership and
Social Impact” and “Emotional Intelligence”. The most metaphors produced
categories are “Leadership and Social Impact”, “Complex Problem Solving /
Reasoning, Problem Solving and Understanding”, “Analytical Thinking and
Innovation / Creativity, Originality and Sociability”, while the least metaphors
produced categories are “Emotional Intelligence”, “Technology Design and
Programming” and “Critical Thinking and Analysis”. In this study, it has been
concluded that STEM education develops 21st century skills which parallels
with World Economic Forum. In this context, STEM education can be more
integrated into the teaching programs. Moreover, science teachers who are
practitioners of STEM education may be required to have STEM education
with in-service training.
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Introduction

The most distinctive feature of developed and developing societies is that they adapt to the
economic, scientific and technological changes experienced on a global scale by updating their
education systems. As a matter of fact, the production and human resources required in the 21st
century have become more important than the land and raw materials taken into account in the 19" and
20" centuries, and changes in the industry have required rapid changes in education systems (Altunel,
2018). In 21st century, since the concepts of 21st century skills, industry 4.0 and PISA (International
Student Assessment Program) the integration of disciplines are related to both education and economy,
they have been on the agenda of the world countries (Akgiindiiz, 2018). The changing agendas of
countries make it clear that the consideration of current educational approaches and the fields of
science, mathematics and technology independently from each other makes it difficult for individuals
to acquire high-level skills such as creativity, critical thinking, and problem solving with classical
education understanding (Akgiindiiz, Aydeniz, Cakmakg1, Cavas, Corlu, Oner, & Ozdemir, 2015). For
this reason, countries that give importance to education have moved away from traditional
understanding and started to seek new educational approaches. New approach known as STEM
education has emerged with the concept of the integration of disciplines, one of the concepts that are
in the focus of countries (Akgiindiiz, 2018).

STEM education has been interpreted in different ways by different people. According to
Sanders (2009), the first mention of STEM education was pioneered in the 1990s when the National
Science Foundation in America started using ‘SMET’ for ‘Science, Mathematics and Technology’;
SMET has transformed into STEM (Erduran & Kaya, 2018). STEM education is an interdisciplinary
education movement that aims to integrate the disciplines of science, technology, engineering and
mathematics (Daugherty, 2013; Kuenzi, 2008). The general accepted definition of STEM education is
as follows: STEM education is an educational understanding that brings different disciplines together
by integrating disciplines, enables individuals to absorb 21st century skills, realizes in-depth learning
in individuals and provides an opportunity for individuals to use information in daily life (Akyildiz,
2014; Yildirim & Altun, 2015). In other words, the STEM approach brings individuals against real
world problems instead of preparing them for life, and enables people to produce rational solutions to
problems.

The purpose of STEM education is to direct individuals to STEM-related fields by integrating
the disciplines of science, technology, engineering and mathematics with official or implicit practices
from preschool to university (Gonzales & Kuenzi, 2012). Thanks to STEM education, students’
interest in science, mathematics and technology increases and students gain a positive attitude towards
these areas. According to Thomas (2014) the aims of STEM education;

¢ Raising individuals who are integrated with STEM literacy and producing the necessary
workforce from these people,

e To carry out current work in the STEM field,
To create new production opportunities that will achieve economic advantage in
competition between states,

¢ In the future, to make individuals qualified for changing professions.

For the stated purposes, it was emphasized that individuals should adapt to changing
economic, scientific and technological conditions in the world and individuals should turn to
professions that will be in demand in the future.

Giving the necessary importance to STEM education is possible by reflecting it in education
policies. Because changes in science and technology have made it necessary for countries to review
their education systems. Turkey’s adaptation of constructivist educational approach in 2004 proves
this. Constructivism is an understanding that the student should be active contrary to the traditional
understanding, constructs the individual after absorbing the information instead of taking it as it is, and
emphasizes that the individual’s prior knowledge, individual difference and learning conditions are
important (Ozmen, 2004). Constructivism aims to provide individuals with high-level mental skills
such as questioning, decision making, and problem solving, taking into account individual differences,
perspectives, and life experiences (Cepni & Ormanci, 2018). Along with the individual centred
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constructivist approach and educational philosophy, Turkey has stepped into a new era in the field of
education, mathematics, engineering and technology began to be given more attention. Constructivism
approach that has affected educational studies in 30 years has formed the basis of STEM education
(Karatas, 2018). In order to adapt to the new century, Turkey has taken several steps to adapt STEM
approach to education policy. In the action plan for STEM education published by the Ministry of
Education in 2016, was emphasized that some steps such as establishing STEM education centers,
educating teachers in education centers and updating curricula according to the STEM education
approach should be considered (MoE, 2016). In 2017, a program for STEM education was drafted and
by adding the unit of the *Science and Engineering Applications’ to the curriculum of 4th, 5th, 6th, 8th
grades, STEM education has been integrated into the program of science, mathematics and
engineering. The draft program prepared by the Ministry of National Education in 2017 “Science,
Engineering and Entrepreneurship Applications” was added to the unit instead of Science and
Engineering Applications and it was accepted in 2018 (MoE, 2018). In the published program, the
most important thing is to teach science, mathematics and entrepreneurship applications, with the aim
of helping individuals acquire high-level skills such as creativity, entrepreneurship, communication,
teamwork, decision-making, and analytical thinking (Altunel, 2018).

One of the biggest educational movement STEM which is focus of interest in many countries
including Turkey, the reason why it is prefered is to establish a relationship between the economy and
schools, industry, vocational training, daily life (Yildirim, 2020). In other words, STEM education
supports global entrepreneurship by enabling it to establish connections between school, society and
business (Eroglu & Bektas, 2016). Therefore, in the economic competition between countries, it is
necessary to give importance to STEM education in order to dominate the changing professions and to
take part in the global race. Since, it has been stated that professions in STEM field will be the most
popular professions that will enable countries to grow as competitive, innovative and raising their
living standards in the global economic race (Langdon, McKittrick, Beede, Khan, & Dom, 2011).
Therefore, in order to direct individuals to professions related to STEM education, the education
process of the individuals should be planned in line with the 21st century skills that individuals should
have published by the World Economic Forum. That’s why, the skills that the business world wanted
individuals to have a century ago quite different from the current expectations (Yildirim, 2018).

In order for the 21st century individual to be successful in both education and business life, he
can think creatively, critically and reflectively, work collaboratively with others, produce solutions to
problems, have high communication skills, know how to access the information he needs, have the
ability to benefit from technology while reaching information, must be an open, responsible, self-
directed individual with advanced social skills (Uluyol & Eryilmaz, 2015). All of these are aimed at
adapting the individual to the 21st century and acquiring high-level features such as critical thinking,
creative thinking, communication skills and collaboration (Partnership for 21st Century Learning,
2016). Alongside these skills, the World Economic Forum Future of Jobs Report (WEF, 2018), 21st
century skills that will be in the top 10 in 2022, which is in line with the 21st century skills, are shown
in Table 1.

Table 1. Jobs and skills rising to 2022

PROFESSIONS SKILLS

Data Analyst and Scientist Analytical Thinking and Innovation

Active and Machine Learning Specialist Active Learning and Learning Strategies
General and Operations Manager Creativity, Originality and Assertiveness
Software and Application Developer and Analyst Technology Design and Programming

Sales and Marketing Specialist Critical Thinking and Analysis

Big Data Specialist Complex Problem Solving

Digital Transformation Specialist Leadership and Social Impact

New Technology Specialist Emotional intelligence

Corporate Development Specialist Reasoning, Problem Solving and Comprehension
Information Processing Staff e System Analysis and Evaluation

Source: World Economic Forum, the Future of Jobs Report 2018, (World Economic Forum Report, Geneva.
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When Table 1 is examined, according to the World Economic Forum Report, analytical
thinking and innovation, active learning and learning strategies, creativity, originality and
assertiveness come first among the skills that individuals should have in business life. With this report,
the skills and characteristics that individuals should have in order to be active and successful in
business life were determined. In this context, individuals with STEM education can be prepared for
the future by adapting to both the 21st century skills and the future skills determined by the World
Economic Forum. Because the world, whose development is increasing day by day, needs individuals
who research, question, produce solutions to problems, use information in daily life, know where and
how to learn, and at this point STEM education comes to the fore (Altunel, 2018).

When the literature is reviewed, there can be so many studies that were carried out on STEM
in Turkey (Erduran & Kaya, 2018; Cepni & Ormanci, 2018; Yildinm & Altun, 2015; Eroglu &
Bektas, 2016), however, there are limited studies that focuses on metaphorical perceptions of teachers
and candidate teachers on STEM (Aladak, Zorluoglu & Yapucuoglu, 2019; Bozanoglu, 2017; Ergiin &
Kiyici, 2019; Aksakal & Yilayiz, 2019). In the study conducted by Aladak et al., (2019), 53 teachers
from different branches who received STEM education were reached, and the metaphors created by
the teachers were evaluated on the basis of product and process. At the same time, the metaphorical
perceptions created were evaluated by taking 21st century skills into account. As a result, 60.4% of the
teachers who participated in the study stated that STEM is process-oriented and 39.6% stated that
STEM is product-oriented. And it has been concluded that STEM is both product and process oriented
and individuals gain 21st century skills through STEM education. Another study by Bozanoglu (2017)
measured the metaphorical perceptions of 30 teachers from different branches towards STEM
education. As a result, the majority of the participants in the study stated that STEM applications were
‘mind-enhancing, cooperating, motivating, creative and fun’ while some of the participants stated
‘unnecessary enthusiasm and waste of time, materials are incomplete and inadequate’. In the study, it
was emphasized that teachers should be educated and the lack of materials should be eliminated in
order to train people suitable for 21st century skills. Another study in which the metaphorical
perceptions of science teacher candidates about STEM education were measured Chopper (2019).
Teacher candidates participating in the study produced 50 metaphors. As a result of the study, they
perceived the STEM education as an approach that aims to raise individuals who provide learning by
living and produce solutions to problems. No negative perceptions about STEM education were
encountered in the study. Aksakal and Yilayiz (2019), in their metaphorical perception study on
STEM education, unlike other researchers, a study was conducted by including the field of art (STEM
+ A or STEAM) to the STEM education. Based on the responses from 47 pre-service science teachers,
20 different concepts were divided into classes such as ‘Art, Science, Environment and Life’.

Although there are many studies on STEM education, no study has been conducted on the
metaphorical perceptions of science teachers who are implementers of the “Science, Engineering and
Entrepreneurship Practices” unit added to the STEM education curriculum of 5th, 6th, 7th and 8th
grades. At the same time, evaluating the responses of teachers according to the skills expected from
individuals in 2022 by the World Economic Forum, which emphasizes that the skills and professions
of the future, makes this study different from other studies. Since, it is highly important to have the
skills of the future in individuals and to gain these skills to individuals through education.

The aim of this study is to determine science teachers’ perceptions of STEM education and to
evaluate metaphors according to the skills individuals should have in 2022. There are some evidences
in literature that teachers’ opinions about STEM education have a positive effect on teaching while
applying STEM education (Thibaut et al., 2018). In this context, the aim of the study is to determine
the metaphorical perceptions of science teachers towards STEM education. For this purpose, answers
were sought for the sub-problems presented below.

e What are the metaphorical perceptions of science teachers towards STEM education?

e What skills are associated with the metaphors created by science teachers in the World
Economic Forum’s Future of Jobs Report (WEF, 2018), which will be in the top 10 for
individuals in 2022.
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Method
Research Model

While evaluating the metaphors created by science teachers for STEM education, the
phenomenology design, one of the qualitative research methods, was taken into consideration.
Phenomenology investigates the cases that are known about the facts but haven’t been had in-depth
and detailed information about the subject (Yildinm & Simsek, 2006). For this purpose, the
perceptions of the individuals in the sample representing the universe about a subject are tried to be
determined.

Study group

Purposeful sampling method was used in the study conducted for science teachers, since the
participants involved in the study must have experience against the phenomenon (Merriam, 2015).
Therefore, a total of 173 science teachers who received STEM education and did not receive STEM
education were reached in the first place. In the study, 98 people out of 173 who received STEM
training through in-service training were identified.

During the study, 173 science teachers were reached. 56.1% female and 43.9% male teachers
participated in the study. 67.1% of the participants are undergraduate, 34.2% postgraduate and 1.7%
doctorate. At the same time, 56.6% of the participants stated that they received STEM education and
43.4% stated that they did not receive STEM education. Content analysis technique was used in the
analysis of the data, and the questions answered by 98 people who received STEM training and in-
service seminars were analyzed to make the study suitable for purposeful sampling. However, when
the data were examined, when the missing or incorrect forms were removed, the metaphorical
perceptions created by 84 individuals who had STEM education were taken into consideration and
evaluated.

Data Collection Tool and Data Collection

In order to measure the metaphorical perceptions of science teachers regarding the concept of
STEM education, a semi-structured interview form was prepared by the researchers and the necessary
explanations were given to the participants about metaphor in the explanation section. First of all,
science teachers participating in the study, were asked to answer the question “What does STEM mean
to you?”. It was aimed to make sure that the interview form was filled by the participants in a
disciplined manner. At the next stage, Participants’ STEM education is like ..................... ; because
.............................. ” they were asked to complete the sentence. Thus, it was aimed to reveal the
metaphorical perceptions of science teachers about STEM education.

Data Analysis

The data in the study was made according to the stepwise data analysis determined by Saban
(2009). These stages are respectively coding and separation, identifying sample metaphors,
categorizing, validity and reliability, analysis of data. In the coding and sorting phase, the metaphors
developed by 98 Science Teachers were examined one by one and 14 forms that gave incomplete or
incorrect answers to the questions were selected among the participants. In the stage of determining
sample metaphors, the best example of metaphor representing each metaphor was determined, thus it
became easier to list the metaphors. In the categorization stage, in order to prove that STEM education
prepares individuals for the future, categories were created according to the skills that the World
Economic Forum should have in 2022 and parallel to 21st century skills. Since some categories
contain close meanings, they have been combined. As a result, evaluation was made under 7
categories. In the reliability and validity phase, the following path was followed: Creating detailed
forms and reports in the study, informing the researchers about the study in detail and accurately, and
not changing the answers given to the questions on the form increases the validity of the study
(Yildinm & Simsek, 2006). Therefore, the studies carried out in the process are stated in the study in
detail and comprehensively. Expert opinions were consulted to ensure reliability, and the data were
evaluated in detail. The reliability of the study was calculated using the reliability formula suggested
by Miles and Huberman (1994). Reliability = Consensus / (Consensus + Disagreement) as a result of
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the calculation, the reliability of the study was found to be 90%. A reliability higher than 70%
indicates that the study is reliable (Miles & Huberman, 1994). The result obtained here is considered
reliable for the research. In the data analysis, which is the last step, the frequency and percentile of the
data were determined and transformed into quantitative data.

Results

In this part of the study, after the necessary arrangements were made, the metaphors and
explanations created by 84 Science Teachers about the concept of ‘STEM education’ were
categorized. The aim is to reveal the perceptions of Science Teachers about STEM education. The
educational status of the participants in the study is shown in Table 2.

Table 2. Educational Level of the Participants

Education Level Frequency Percentage
License 53 63.09
Master 30 35.71
Ph.D 1 1.19
Total 84 100.00

In Table 2, 63.09% of 84 science teachers whose metaphorical perceptions were evaluated
were found to have a license degree, 35.71% a master’s degree, and 1.19% a doctoral degree. Thus,
the evaluation was made with 84 people, clearing the answers of those who gave incomplete or
incorrect answers. As some of the skills emerging by the World Economic Forum have close
meanings, “ Analytical Thinking and Innovation ¢ and ‘Creativity, Originality and Assertiveness’
skills and ““ Reasoning, Problem Solving and Comprehension” and “ Complex Problem Solving”
categories were created by combining their skills. Categories created as “Analytical Thinking and
Innovation / Creativity, Originality and Assertiveness”, “Active Learning and Learning Strategies”,
“Technology Design and Programming”, “Critical Thinking and Analysis”, “Complex Problem
Solving / Reasoning, Problem Solving and Comprehension”, “Leadership and Social Impact”,
“Emotional intelligence” in the form. Of the skills listed ,no metaphor has been identified for the
category of « System Analysis and Evaluation”.

Categories for Metaphors that The Science Teachers Produced for The Concept of “ STEM
EDUCATION”

Metaphors are properly categorized. These categories are given in Table 3.
Table 3. Categories Created for the Concept of STEM education

Categories Frequency Percentage
Analytical Thinking and Innovation/Creativity, Originality and Assertiveness 13 15.47
Active Learning and Learning Strategies 10 11.90
Technology Design and Programming 8.33
Critical Thinking and Analysis 8 9.52
Complex Problem Solving / Reasoning, Problem Solving and Comprehension 14 16.66
Leadership and Social Impact 28 33.33
Emotional Intelligence 4 4,76
Total 84 100.00

According to Table 3, the metaphors created by science teachers are grouped under seven
categories. 15.47% of the metaphors were in the category of “Analytical Thinking and Innovation /
Creativity, Originality and Assertiveness”, 11.90% “Active Learning and Learning Strategies”; 8.33%
“Technology Design and Programming”, 9.52% “Critical Thinking and Analysis”, 16.66% “Complex
Problem Solving / Reasoning, Problem Solving and Comprehension”; 33.33% “Leadership and Social
Impact”; 4.76% “Emotional intelligence”.
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Metaphoric Findings Regarding the Category of “Analytical Thinking and Innovation /
Creativity, Originality and Assertiveness” Produced by Science Teachers on the concept of “STEM
EDUCATION”

Considering the WEF Skills of the metaphors developed by Science Teachers for STEM
education, the metaphors, the frequencies of the metaphors and the explanations of the metaphors are
shown in Table 4.

Table 4. Metaphors related to the category of “Analytical Thinking and Innovation / Creativity, Originality and

Assertiveness”

Factory (1)

Key (1)

Seed (1)

Recycling facility (1)

With the harmonious
work of different
disciplines, brand new
and original products can
be created.

It enables new doors to
be opened in education.

We get the reward of our
efforts in line with the
attention we show. And
we create new products.

We get the reward of our
efforts in line with the
attention we show. And
we create new products.

Master (2)

Investing in the future

1)

Novelty (1)

Bring back to life (1)

It enables us to combine
existing resources with

It is imperative to move

It allows us to keep up
with the developing

It is an effective process
in producing a useful
product in the reuse of

experiences and produce forward. technology and the waste tools and
new solutions. digitalizing world. .
equipment.
Laboratory (1) Rainbow (1) Creativity (1) Knit (1)

It creates a whole beauty
(work, project, lesson) by
bringing together
different areas.

A whole is formed when
loop by loop.

New discoveries can be

: It arises from needs.
made at any time.

When the Table 4 is examined, it can be seen that science teachers produced 12 metaphors as
factory (1), key (1), seed (1), recycling facility (1), master (2), investing in the future (1), novelty (1),
bring back to life (1), laboratory (1), rainbow (1), creativity (1) and knit (1) related to the category of
‘Analytical Thinking and Innovation / Creativity, Originality and Assertiveness’. It can be interpreted
that it improves their skills and contributes to the development of this skill. Some of the sentences that
represent the category are ‘STEM education is like innovation because it allows us to keep up with the
developing technology and the digitalizing world” and ‘STEM education is like bringing back to life,
because it is an effective process of extracting useful products from the reuse of waste tools and
equipment’.

Metaphoric Findings Regarding the Category of “Active Learning and Learning Strategies”
Produced by Science Teachers on the concept of “STEM EDUCATION”

The metaphors and their explanations produced by science teachers are shown in Table 5 by
taking WEF skills into consideration.
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Table 5. Metaphors related to the category of “Active Learning and Learning Strategies”

Active learning (1)

Sunlight (1)

Guide of a
machine (1)

Playing (1)

Kibbutz system (1)

At the end of the
process, what and
how much we have
learned is revealed
and gives us the
opportunity to
control ourselves.

It is necessary to
what and how to
learn

You know what it
is, but you need to

learn how to use it.

Provides permanent
learning.

It supports and
includes a desired
behavioral change
that enables us to

work together with
the division of
labor, but attain
basic scientific
satisfaction without
any interest.

Rope (1)

Music notes (1)

Space (1)

The foundation of
the building (1)

Requirement (1)

It easily connects
everything and
makes learning

easier.

The subjects taught
with STEM
education turn into
a pleasant-sounding

It contains a lot of
information; it is
fun and intriguing.

The basis of success
will come to us
according to our
capacity to apply

the theoretical

Generation Z does

not want to receive

information directly
anymore. They
want to use the

melody in students. knowledge we information they

know. get.

According to Table 5, science teachers produced 10 metaphors regarding the category of
“Active Learning and Learning Strategies”. These metaphors are active learning (1), sunlight (1),
guide of a machine (1), playing (1), kibbutz system (1), rope (1), musical notes (1), space (1), the
foundation of the building (1) and necessity (1). In the explanation section, it can be interpreted that
the participants emphasized concepts such as permanent learning and facilitating learning, and that
individuals who received STEM education developed the ‘Active Learning and Learning Strategies’
skill, which is one of the skills that individuals should have in the future. The most representative
sentences of this category are “It is like an exam. It gives us the opportunity to evaluate ourselves” and
“It is like a life, teaches what why and how we learn”.

Metaphoric Findings Regarding the Category of “Technology Design and Programming”
Produced by Science Teachers on the concept of “STEM EDUCATION”

The metaphors and their explanations produced by science teachers regarding the category of
“technology design and programming’ are shown in Table 6 by taking WEF skills into consideration.

Table 6. Metaphors related to the category of “Technology Design and Programming”

Beehive (1) Production (1) Machine (1) Airplane (1)

The parts become
machines by coming
together with the
integration of technology
with education and a
useful product emerges.

It will get you to your
goal in a very short time.
It requires technical
knowledge and skills.

It requires design and

You design and build. ! :
invention.

The link between
technology, design and
education (1)

An upgrade of the
technology and design
course (1)

A newborn baby (1)

With this training, more

contemporary studies can

be done. New inventions
can be devised.

It takes time and effort to

The student is active.
grow and develop.

Table 6 shows that science teachers produced 7 different metaphors for the concept of
‘technology design and programming’. These metaphors are beehive (1), production (1), machine (1),
an upper version of the technology design course (1), airplane (1), the link between technology and
design (1), a newborn baby (1). When explanations are reviewed, it can be interpreted that the
individuals who have received STEM education have emphasized the concepts such as design and
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invention. Thus, it can be said that it develops the skill of “Technology Design and Programming”,
which is one of the desired skills in the business world. The most representative sentences of this
category are “It is like the link between technology, design and education. Because with this training,
more contemporary studies can be done. New inventions can be devised.”

Metaphoric Findings Regarding the Category of “Critical Thinking and Analysis”
Produced by Science Teachers on the concept of “STEM EDUCATION”

The metaphors and their explanations produced by science teachers are shown in Table 7 by
taking WEF skills into consideration.

Table 7. Metaphors related to the category of “Critical Thinking and Analysis”
Viewing from
different windows

Multi-dimensional

Hard disk (2) Computer (2)

thinking (1) of a building (1)
In STEM, there is
no single and
It deals with all correct answer, Events are viewed !t_lncludes the
aspects. not iust everyone can create from different ability to approach
pects, not different puzzles angles from each problems from all
one aspect.

for the same window.

problem.

aspects.

Figure 3 shows that science teachers produced 5 different metaphors for the concept of
“Critical Thinking and Analysis” such as life (2), hard disk (2), multidimensional thinking (1),
viewing from different windows of a building (1), computer (2). Being emphasized the concept of
‘multidimensional thinking’ by the participants is interpreted as STEM education can develop the
desired skills in the future business world. The most representative sentences produced by the
participants are “STEM education is like looking from different windows of a building. Because every
window looks at events from different angles and gives different ideas.”

Metaphoric Findings Regarding the Category of “Complex Problem Solving / Reasoning,
Problem Solving and Comprehension” Produced by Science Teachers on the concept of “STEM

EDUCATION”

The metaphors and their explanations produced by science teachers regarding this category are
shown in Table 8 by taking WEF skills into consideration

Table 8. Metaphors related to the category of “Complex Problem Solving / Reasoning, Problem Solving and

Comprehension

Mother (1)

The drug in the
movie ‘Limitless’

1)

Teacher (1)

Pinhole (1)

To respond to the
need (1)

Finding solutions to

It allows the brain to
become limitless by

It produces solutions

You can thread by

With STEM, you can

. to problems and thinking. meet your needs.
problems. making new solves them
connections. '
Technology (1) Lighthouse (1) Smeg:g;sge?i)a rch Life (2) Silicone Gun (1)
In STEM education,
help is obtained from It requires

It produces the latest
solution that makes
life easier.

It shows the way.

science about how to
solve the problem
and scientific process
skills are used.

applications in life.

It can be used for
problem solving in
many disciplines.

Collaboration of
different minds (1)

Puzzle (1)

Repairman
Apprentice (1)

It is the cue of
different minds.

It is difficult, but
also fun.

It produces a solution
to a problem.
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Table 8 shows that science teachers produced 13 different metaphors for the concept of
“Complex Problem Solving / Reasoning, Problem Solving and Comprehension” such as “mother (1),
the drug in the movie ‘Limitless’ (1), scientific research process (1), pinhole (1), respond to the need
(1), technology (1), lighthouse (1), teacher (1), life (2), silicone gun (1), collaboration of different
minds (1), puzzle (1), repairman apprentice”. Being underlined the concept of producing solutions to
problems by the participants can be interpreted that STEM education provides individuals to gain
“Complex Problem Solving / Reasoning, Problem Solving and Comprehension” skill. The most
representative sentences regarding this category are “STEM education is like a mother. Because it
finds solutions to problems”.

Metaphoric Findings Regarding the Category of “Leadership and Social Impact” Produced
by Science Teachers on the concept of “STEM EDUCATION”

The metaphors and their explanations produced by science teachers regarding this category are

shown in Table 9 by taking WEF skills into consideration.

Table 9. Metaphors related to the category of “Leadership and Social Impact”

Combination

Family (1) Life itself (1) teaching (1) Solidarity (1) Orchestra (2)
Each instrument
People from handles the same
Science. math different fields give melody with
Good things - . S ideas for the different timbre
happen when they . IT'f? 1S |nformat|or_1 solution of a and when the
are all together. interdisciplinary. techno!ogg/ 1S problem by integrity is formed,
required. inspiring by each it forms the
other. background music
of life.
Society (1) Puzzle (3) Chain (1) Our nerve cells (1) Brain (1)

It can be done
alone, can be done
in bulk and is
suitable for
everyone.

In order for the
puzzle to function,
all parts must be
used correctly in
exact place.

The parts that make
up it are linked like
a chain.

The more
connections each
synapse has with

other synapses, the
higher the level of
knowledge can be.
Because as the
branches of
education support
each other, it can
develop faster.

Each lobe has a
function, but when
combined, it
becomes more
functional.

Galaxies (2)

Organism (2)

Ant nest (1)

An analog clock

@)

Bridge (1)

They are arranged
in a certain order in
the universe.

It is a structure
where many
systems come
together and form.

Ants produce
products by
working in

colonies, not alone.

The gears will not
work without
coming together.

Each leg has a
specific function.

Collaborative

Entrepreneurship

Our Organs (1) Working (1) (1) Car (1)
, Being assertive and
People’s ; .
investigative spirit involved is
These disciplines 9 P essential for this In order to reach a
. works together to -
are inseparable. - education. goal, all parts must
achieve better L ] ; .
Designing the fulfill their duties.
results.
product for the
needs.

Figure 6 shows that science teachers produced 18 different metaphors for the concept of
“leadership and social impact”. These are family (1), life itself (1), combination teaching (1), solidarity
(1), orchestra (2), society (1), puzzle (6), our nerve cells (1), brain (1), galaxies (2), organism (2), ant
nest (1), an analog clock (2), bridge (1), organs (1), collaborative working (1), entrepreneurship (1)
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and car (1). Being emphasized the concepts of collaboration and solidarity by the participants can be
interpreted that STEM education gains the skills of “Leadership and Social Impact”. The most
representative sentences regarding this category are “STEM education is like a society because it can
be done both alone and collective forms and it appeals to everyone”, “STEM Education is like
solidarity. Because people in different fields give each other ideas for the solution of a problem by
inspiring by each other”.

Metaphoric Findings Regarding the Category of “Emotional intelligence” Produced by
Science Teachers on the concept of “STEM EDUCATION”

The metaphors and their explanations produced by science teachers regarding this category are
shown in Table 10 by taking WEF skills into consideration.

Table 10. Metaphors related to the category of “Emotional intelligence”

Butterfly cocoon (1) Inner world (1) Kindergarden (1) Exam (1)
It allows the individual to It takes out the You do an activity, but It allows us to evaluate
realize their own abilities. knowledge and the child studies and ourselves.
engineering inside the learns versatile. For
child, allowing him to example, motor
discover himself. development in peer

relationships affects their
development in the
cognitive sensory sphere.

Table 10 shows that science teachers produced 4 different metaphors for the concept of
“Emotional intelligence”. These metaphors are inner world (1), butterfly cocoon (1), exam (1), and
kindergarten (1). Being emphasized the concepts of self-regulation and self-awareness by the
participants can be interpreted that STEM education improves one of the desired skills in the business
world. The most representative sentences regarding the category are “STEM education is the inner
world because it extracts the knowledge and engineering within the children and allows them to
discover himself”.

Conclusion, Discussion and Suggestion

In this study, in which the metaphorical perceptions of science teachers towards STEM
education were determined, 70 valid metaphors were produced by science teachers. The metaphors
created are categorized according to the skills expected from individuals in the future business world
in the World Economic Forum’s Future of Professions Report in 2018, which parallels with 21st
century skills. These categories are: “Analytical Thinking and Innovation / Creativity, Originality and
Assertiveness”, “Active Learning and Learning”, “Technology Design and Programming Strategies”,
“Critical Thinking and Analysis”, “Complex Problem Solving / Reasoning, Problem Solving and
Comprehension”, “Leadership and Social Impact” and “Emotional intelligence” in the form. The
reason for choosing these categories is to prove whether the skills of creativity, emotional intelligence,
active learning, problem solving, and collaboration, which are the skills that the business world
expects from individuals in the future, are reflected in the attitudes and thoughts of teachers who have
received STEM education. Because the attitudes and beliefs of the teachers, who are the implementers
of the curriculum, affect the methods and technigues they use in the classroom, it is necessary to reveal
the teachers’ thoughts on STEM education and to determine the difficulties they experience (Eroglu &
Bektas, 2016).

When the findings section is examined, the categories in which science teachers produce the
most metaphors are “Leadership and Social Impact”, “Complex Problem Solving / Reasoning,
Problem Solving and Comprehension”, “Analytical Thinking and Innovation / Creativity, Originality
and Assertiveness”. The categories for which they produce the least metaphor are “Emotional
intelligence”, Technology Design and Programming” and “Critical Thinking and Analysis”. When the
metaphors in the categories were examined, it was concluded that science teachers did not produce any
negative metaphors for STEM education and they had a positive approach to STEM education.

In present research, it was concluded that science teachers produced metaphors such as ‘key,
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foundation of building, innovation’ for the category of “Analytical Thinking and Innovation /
Creativity, Originality and Assertiveness. It can be understood that STEM education as an approach
that allows the individual to discover new products, inventions and inventions. There is a similar study
was conducted by Ergiin & Kiyicr (2019), named as “Metaphoric Perceptions of Science Teacher
Candidates on STEM Education”, the participants produced metaphors such as “scientist, an advanced
factory, engineer”. As a result, it has been concluded that STEM education enables individuals to
create new products and find solutions to problems. Likewise, the TUSIAD STEM report published in
2017 supports individuals’ perception of ‘innovation’ in STEM education. In the report of TUSIAD
(2017) ‘Towards 2023 STEM requirements in Turkey’, under the heading of ‘the STEM supports
innovation” Sweden is given as an example. In this report, drawing attention to Sweden’s inventions
such as ‘seat belt, pacemaker, Skype communication application’, it was stated that STEM fields are
very important in Sweden and individuals are encouraged to STEM departments by the state. For all
these reasons, STEM education is an effective to gain the one of the skills that individuals should have
in 2022 by the World Economic Forum, “Analytical Thinking and Innovation / Creativity, Originality
and Assertiveness.”

For the category ‘Active Learning and Learning Strategies’, metaphors such as ‘butterfly
cocoon, active learning, life’ were created by the participants, it was stated that the individual
evaluates himself with STEM education and included inquiries at the learning stage. As a matter of
fact, in active learning, the individual should make decisions on the subjects such as how much he /
she should learn and how the learning event should take place, and have responsibility for the subjects
to be learned (Acikgdz, 2003). For this reason, it was clearly seen that the participants in the study had
a perception that STEM education improves active learning skills and prepares the individual for
future professions.

It was concluded that for the category of “Technology Design and Programming”, individuals
stated that STEM education is an approach to using technology and creating designs by producing
metaphors such as ‘beehive, production, the next version of the technology design course, the link
between technology and design’. One of the future skills in the business world is ‘Technology Design
and Programming.” There is a perception that the “skill” will gain individuals with STEM education.
For another category, “Critical Thinking and Analysis’, metaphors were produced to emphasize
“STEM education provides individuals with multi-directional thinking”, and it was commented that
STEM education is an education that improves critical thinking. Similar to this study, in the study by
Aladak et al. (2018) for critical thinking category based on 21% century skills, metaphors such as day
and night, Google, living, fluid pressure were created by the participants. And in the study, it was
emphasized that there are perceptions of the science teachers that STEM education provides
individuals with critical thinking skills and that the participants have a positive attitude and perception
on this issue.

In other categories that constitute the most metaphor in the research are “Reasoning, Problem
Solving and Comprehension / Complex Problem Solving”, individuals used expressions such as
‘STEM education finds solutions to problems and makes life easier.” It was stated that STEM
education contributes to solving problems of 21% century, moreover, it is highly important for both this
century skills and the WEF skills that the future business world expects from individuals. Indeed,
problem solving skill was expressed as taking action to resolve when encountering a problem in 2015
in ‘STEM education in Turkey Progress Report’, it is defined as the first skill to gain in 21* century
(Akgiindiiz et al, 2015).

Another category with the most metaphors in the research is “Leadership and Social Impact”.
For this category, such metaphors as family, society, our nerve cells, brain” were created, and in the
explanation section, it was emphasized that it provides interpersonal cooperation. For both “learning
and innovation skills” of the 21st century skills, as well as the division of labor within the scope of
WEF skills, it has become extremely important to organize a business together. As a matter of fact, in
the study conducted by Cinar, Pirasa, & Sadoglu (2016), it was stated that STEM education enables
cooperative learning and contributes to the socialization of individuals. As a result, when the data and
studies were evaluated, it was clearly said that the science teachers participating in the study had the

370



Journal of Educational Theory and Practice Research 2020, Vol 6, Issue 3, 359-372 {brahim Yasar KAZU, Sema Nur iSIK

perception that individuals would gain social life, collaboration and leadership skills through STEM
education.

One of the other skills that the business world expects from individuals ‘Emotional
intelligence’. For this category, such metaphors as inner world, butterfly cocoon, exam, and
kindergarten were produced. STEM education was emphasized as realizing one’s own talents and
discovering their abilities. In the Future Affairs Report of the World Economic Forum that convenes
annually in Davos (2018) emotional intelligence was taken as one of the skills of the future, that’s
why, it is a very important result for STEM education to improve emotional intelligence.

As a result, it will be needed more researchers, problem solvers, environmentally sensitive,
who have self-management and self-awareness, who think analytically and critically, who have
advanced decision-making skills, and who understand the importance of collaborative work.
Therefore, societies need to prepare individuals for the professions that will be in demand in the future
and gain the necessary skills to individuals. The skills that the World Economic Forum wants
individuals to have in parallel with 21st century skills, so 21st century skills should be well analyzed
and included in education systems. Indeed, Turkey is one of the countries that take this issue into
consideration, in recent years has taken several steps to prepare individuals for their future profession.
In the report of ‘Toward 2023 STEM requirements in Turkey’ by TUSIAD (2017), the issues are
emphasized that 75% of the profession takes place in the STEM areas and also within 5 years the
interest of STEM areas will increased. Therefore, it is necessary to include STEM education in the
education system and to train individuals in this direction. Furthermore, for the implementation of
STEM education that was added to the curriculum in 2018, STEM education should be given not only
to volunteers, but also to all science teachers, who are the practitioners of the unit of ‘Science,
Engineering and Entrepreneurship Practices’. STEM education should be integrated into the
curriculum of universities and the development of prospective teachers towards their profession should
be supported.
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Bu aragtirmanin amaci; fen bilimleri 6gretmenlerinin STEM egitimine yonelik
metaforik algilarini belirlemektir. Fen bilimleri 6gretmenlerinin olusturduklar
metaforlar, Diinya Ekonomik Forumunun Mesleklerin Gelecegi Raporu’nda
(2018) gelecekte bireylerde en ¢ok olmasi gereken beceri alanlarina gore
yorumlanmigtir. Calismada, nitel arastirma yontemlerinden olgu bilim deseni
kullanilmigtir. Calisma grubu STEM egitimi almis 84 fen bilimleri
ogretmeninden olugmaktadir. Arastirmada katilimeilar STEM egitimi ile ilgili
herhangi bir olumsuz metafor iiretmemislerdir. 84 gecerli metafor, “Analitik
Diisiinme ve Inovasyon / Yaraticilk, Ozgiinlik ve Giriskenlik”, “Aktif

29 (13

Ogrenme ve Ogrenme Stratejileri”, “Teknoloji Tasarimi ve Programlama”,
“Elestirel Diisiinme ve Analiz”, “Karmasik Problem Cézme / Akil Yiiriitme,
Problem Cozme ve Kavrama”, “Liderlik ve Sosyal Etki” ve “Duygusal Zeka”
kategorileri kullanilarak smiflandirilmistir. Yapilan gruplandirmalarda en gok
metafor iiretilen kategoriler “Liderlik ve Sosyal Etki”, “Karmasik Problem
Cozme / Akil Yiiriitme, Problem Cézme ve Kavrama”, “Analitik Diigiinme ve
Inovasyon / Yaraticilik, Ozgiinlik ve Giriskenlik” seklinde iken, en az
metaforlar “Duygusal Zek4, “Teknoloji Tasarim ve Programlama” ve “Elestirel
Diisiinme ve Analiz” Kkategorilerinde olusturulmustur. Yapilan ¢aligmada
STEM egitiminin 21. Yiizyil becerileri ve 21.ylizy1l becerileri ile paralellik
gosteren Diinya Ekonomik Forumu tarafindan belirlenen becerileri gelistirdigi
sonucuna ulasilmistir. Bu baglamda STEM egitimi 6gretim programlarina daha
fazla entegre edilebilir ve STEM egitiminin uygulayicilarindan olan fen
bilimleri 6gretmenlerine hizmet i¢i egitimlerle STEM egitimi zorunlulugu
getirilebilir.
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Giris

Gelismis ve gelismekte olan toplumlarin en belirgin 6zelligi, kiiresel boyutta yasanan
ekonomik, bilimsel ve teknolojik degisimlere egitim sistemlerini giincelleyerek uyum saglamalaridir.
Nitekim 21. yiizyilda gerekli olan iiretim ve insan kaynagi, 19. ve 20. yiizyillarda dikkate alinan toprak
ve hammaddeden daha 6nemli hale gelmis ve endiistrideki degisimler egitim sistemlerinde de hizh
degisikliler gerektirmistir (Altunel, 2018). 21. yiizyilda, 21. yilizy1l becerileri, endiistri 4.0 ve PISA
(Uluslararas1 Ogrenci Degerlendirme Programi), disiplinlerin biitiinlesmesi gibi kavramlar hem egitim
hem de ekonomi ile ilgili oldugu i¢in diinya iilkelerinin giindeminde yer almistir (Akgiindiiz, 2018).
Ulkelerin degisen giindemleri sunu acik¢a ortaya koymaktadir; mevcut egitim anlayislar ile fen,
matematik ve teknoloji alanlarinin birbirinden bagimsiz olarak ele alinmasi, {ist diizey beceriler olan
yaraticilik, elestirel diisiinme, problem ¢6zmenin klasik egitim anlayist ile bireylere kazandirilmasini
zorlastirir (Akgiindiiz, Aydeniz, Cakmakg1, Cavas, Corlu, Oner ve Ozdemir, 2015). Bundan dolay1
egitime Onem veren lilkeler geleneksel egitim anlayisindan uzaklasarak yeni egitim anlayislan
arayisina girmiglerdir. STEM egitimi olarak bilinen yeni yaklasim iilkelerin odaginda olan
kavramlardan disiplinlerin biitiinlesmesi kavramu ile ortaya ¢ikmistir (Akgiindiiz, 2018).

STEM egitimi, farkh kisilerce farkh sekillerde yorumlanmistir. Sanders’e (2009) gére STEM
egitiminin ilk dile getirilmesi 1990’larda Amerika’daki Ulusal Bilim Vakfi’nin ‘Bilim, Matematik ve
Teknoloji’ i¢in kisaca ‘SMET’i kullanmaya baglamalar1 ile 6ncii olunmus, ‘SMET’ daha sonra
‘STEM’ olarak degistirilmistir (Akt. Erduran ve Kaya, 2018). STEM egitimi fen, teknoloji,
miihendislik, matematik disiplinlerinin birbiriyle biitiinlesmesini hedefleyen disiplinler arasi egitim
hareketidir (Daugherty, 2013; Kuenzi, 2008). STEM egitiminin genel olarak kabul edilen tanimi ise su
sekildedir: STEM egitimi disiplinlerin biitiinlesmesini saglayarak farkli disiplinleri bir araya getiren,
bireylerin 21. ylizy1l becerilerini 6ziimsemesine olanak saglayan, bireylerde derinlemesine 6grenmeyi
gerceklestiren ve bireylerin bilgileri giinliik hayatta uygulayarak kullanmasima firsat olusturan bir
egitim anlayisidir (Akyildiz, 2014; Yildirim ve Altun, 2015). Farkli bir ifade ile STEM yaklasimi
bireyleri yasama hazirlamak yerine bireyleri gercek diinya problemleriyle karsi karsiya getirerek,
kisilerin sorunlara akilc1 ¢oziimler iiretmelerini saglar.

STEM egitiminin amaci; okul 6ncesinden iiniversiteye kadar resmi veya Ortiik uygulamalarla
fen, teknoloji, miihendislik ve matematik disiplinlerinin birbiriyle biitiinlesmesini saglayarak, bireyleri
STEM ile ilgili alanlara yonlendirmektir (Gonzales ve Kuenzi, 2012). STEM egitimi sayesinde
Ogrencilerin fen, matematik, teknolojiye olan ilgileri artar ve 6grenciler bu alanlara karsi olumlu tutum
kazanirlar. Ayni1 zamanda Thomas (2014) STEM egitiminin amaglarini;

1. STEM okuryazarligiyla biitiinlesen bireyler yetistirip bu kisilerden gerekli is giicli liretmek,

2. STEM alanindaki mevcut islerini yiiriitmek,

3. Devletler arasi rekabette ekonomik istiinliik ger¢eklestirecek yeni iiretim olanaklari
olusturmak,

4. Gelecekte bireylerden beklenen ve degisen mesleklere bireyleri yeterli hale getirmek,
seklinde siralamistir (Akt. Eroglu ve Bektas, 2016).

Belirtilen amaglarla diinyada bas dondiiriicti sekilde degisen ekonomik, bilimsel, teknolojik
sartlara bireylerin uyum saglamasin1 ve bireylerin gelecekte revagta olacak mesleklere yonelmesi
gerektigi vurgulanmigtir.

STEM egitimine gereken dnemin verilmesi, egitim politikalarina yansitilmasi ile miimkiindiir.
Ciinkii bilim ve teknolojide meydana gelen degisimler iilkelerin egitim sistemlerini gozden
gecirmesini zorunlu hale getirmistir. Tiirkiye’nin 2004 yilinda yapilandirmaci egitim anlayigini
benimsemesi bu durumu kanitlar niteliktedir. Yapilandirmacilik, geleneksel anlayisin aksine
Ogrencinin aktif olmasi gerektigini savunarak bireyin bilgiyi oldugu gibi almak yerine bilgiyi
Oziimsedikten sonra yapilandirdigi ve bireyin On bilgilerinin, bireysel farkliligimin ve 6grenme
kosullarmin énemli oldugunu vurgulayan bir anlayistir (Ozmen, 2004). Yapilandirmacilikta, bireysel
farkliliklar, bakis agilari, hayat tecriibeleri dikkate alinarak, sorgulama, karar verme, problem ¢6zme
gibi {ist diizey zihinsel becerilerin bireye kazandirmak amaglanmaktadir (Cepni ve Ormanci, 2018).
Bireyin 6n planda tutuldugu, bireyde ¢ok yonlii gelisimin hedeflendigi yapilandirmaci egitim anlayisi
ile Tiirkiye egitim ve 6gretim alaninda yeni bir doneme adim atmis ve yapilandirmaci egitim felsefesi
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ile birlikte STEM disiplinlerinden olan fen, matematik, miihendislik ve teknoloji alanlarina daha fazla
onem verilmeye baglanmigtir. Ciinkii son 30 yilda egitim c¢alismalarimi etkileyen yapilandirmacilik
yaklasimi STEM egitiminin temelini olugturmustur (Karatas, 2018). Bu baglamda yeni ylizyila ayak
uydurmak amaciyla Tiirkiye, STEM yaklasimini egitim politikas1 haline getirerek ¢esitli adimlar
atmistir. STEM egitimine yonelik MEB tarafindan 2016 yilinda yayinlanan eylem planinda bazi
adimlarin atilmas1 gerektigi vurgulanarak, STEM egitim merkezlerinin kurulmasi, kurulacak
merkezlerle isbirligine gidilmesi, Ogretmenlerin egitim merkezlerinde egitilmesi ve Ogretim
programlarinin STEM egitimi anlayisina gore giincellenmesi gibi konular vurgulanmistir (MEB,
2016). 2017 yihinda, STEM egitimine yonelik bir program taslagi hazirlanarak, 4.,5.,6.,8. Simf
diizeylerine ‘Fen ve Miihendislik Uygulamalar1’ {initesi eklenerek, STEM egitiminin fen, matematik
ve milhendisligin programa entegre edilmesi saglanmistir. MEB tarafindan 2017 yilinda hazirlanan
taslak programi “Fen ve Miihendislik Uygulamalar1” iinitesi yerine “Fen, Miihendislik ve Girigimcilik
Uygulamalar1” {initesi eklenerek 2018 yilinda kabul edilmistir (MEB, 2018). Yayinlanan programda
st diizey becerilerinden olan yaraticilik, girisimcilik, iletisim, takim ¢aligmasi, karar verme, analitik
diistinmenin bireylere kazandirmas1 amaglanarak, fen, matematik ve girisimcilik uygulamalari ile tim
initelerin bu bakis acisiyla islenmesi STEM egitimi i¢in oldukca énemlidir (Altunel, 2018).

Son yillarda Tiirkiye dahil bir¢ok iilkeyi etkisi altina alan, en biiylik egitim hareketlerinden biri
olan STEM egitiminin tercih edilmesinin sebebi okul, sanayi, mesleki egitim, giinliik hayat, ekonomi
arasinda iliski kurulmasidir (Yildirim, 2020). Baska bir ifade ile STEM egitimi okul, toplum, is
arasinda baglanti kurmasina olanak saglayarak, kiiresel girisimciligi destekler niteliktedir (Eroglu ve
Bektas, 2016). Bundan dolayi iilkeler arasi ekonomik yarista, degisen meslek dallarina hakim olmak
ve kiiresel yarigta yer almak icin STEM egitimine énem vermek gerekir. Ciinkii STEM alanindaki
meslekler, iilkelerin kiiresel ekonomik yarigta biiylime, rekabet¢i, yenilik¢i ve hayat standartlarin
yiikselmesini saglayacak en revagtaki meslekler olacagi belirtilmistir (Langdon, McKittrick, Beede,
Khan ve Dom, 2011). Bundan dolay1 bireyleri STEM egitimi ile ilgili mesleklere yonlendirmek igin
bireylerde bulunmasi gereken 21. ylizy1l becerileri ve 21. ylizyil becerileri paralelinde olan ve Diinya
Ekonomik Forumu tarafindan yayinlanan becerilerine yonelik bireylerin egitim siireci planlanmalidir.
Ciinkii bir asir oncesinde is diinyasinin bireylerde olmasmi istedigi beceriler ile su anki ¢agda
bireylerde olmasini istedigi beceriler birbirinden oldukga farklidir (Yildirim, 2018).

21. yiizyil bireyinin hem egitimde hem de is hayatinda basarili olmasi i¢in yaratici, elestirel ve
yansitici diisiinebilen, digerleri ile isbirlik¢i calisabilen, problemlere ¢oziim {ireten, yiiksek iletigim
becerisi sahip, ihtiyaci olan bilgiye nasil erisecegini bilen, bilgiye ulasirken teknolojiden yararlanma
becerisi olan, yeni fikirlere agik, sorumluluk sahibi, 6z ydnetimli, sosyal becerileri gelismis birey
olmasi gerekir (Uluyol ve Eryilmaz, 2015). Tiim bunlar bireyin 21. yiizyila uyum saglayarak, elestirel
diisiinme, yaratici diisiinme, iletisim becerileri ve igbirlik¢ilik gibi {ist diizey 6zellikleri kazanmasi
amaglanir (Partnership for 21st Century Learning, 2016). Bu becerilerin yani sira Diinya Ekonomik
Forumu Mesleklerin Gelecegi Raporu (WEF, 2018), 21. Yiizy1l becerileriyle ayni paralellikte olan
2022 yilinda ilk 10°da yer alacak beceriler Tablo 1’deki gibi gosterilmistir.

Tablo 1. 2022’nin yiikselen meslekleri ve becerileri

MESLEKLER BECERILER
e Veri Analisti ve Bilimcisi e  Analitik Diisiinme ve Inovasyon
e  Aktif ve Makine Ogrenmesi Uzmani e Aktif Ogrenme ve Ogrenme Stratejileri
e  Genel ve Operasyon Yoneticisi e Yaraticilik, Ozgiinliik ve Giriskenlik
e  Yazilim ve Uygulama Gelistiricisi ve e  Teknoloji Tasarimi ve Programlama
Analisti e  Elestirel Diisiinme ve Analiz
e Satis ve Pazarlama Uzmani e Karmasik Problem Cozme
e Biiyiikk Veri Uzmam e Liderlik ve Sosyal Etki
¢ Dijital Doniigtim Uzmani e Duygusal Zeka
e  Yeni Teknoloji Uzmani e Akl Yiiriitme, Problem Cdzme ve Kavrama
¢ Kurumsal Gelisim Uzmani e Sistem Analizi ve Degerlendirmesi

e Bilgi Islem Elemam

Kaynak: World Economic Forum, The Future of Jobs Report 2018, (World Economic Forum Raporu, Cenevre.
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Tablo 1 incelendiginde Diinya Ekonomik Forumu Raporu’na gore is yasaminda bireylerde
bulunmasi gereken becerilerin basinda analitik diisinme ve inovasyon, aktif 6grenme ve O0grenme
stratejileri, yaraticilik, 6zgiinliik ve giriskenlik gelir. Bu rapor ile bireylerin is yasaminda aktif olmasi
ve is yasaminda basar1 saglamasi i¢in sahip olmasi gereken beceriler ve 6zellikler belirlenmistir. Bu
baglamda STEM egitimi almig bireylerin hem 21. yiizyil becerilerine hem de Diinya Ekonomik
Forumu’nun belirledigi gelecekteki becerilere uyum saglayarak gelecege hazirlanmalari saglanabilir.
Ciinkii gelisimini her gegen giin artiran diinya arastiran, sorgulayan, sorunlara ve problemlere ¢éziim
iireten, bilgileri giinliik hayatta kullanabilen, bilgiyi nerede, nasil 6grenilecegini bilen bireylere ihtiyag
duymaktadir ve bu noktada STEM egitimi 6n plana ¢ikmaktadir (Altunel, 2018).

Alan yazin incelendiginde Tiirkiye’de STEM ile ilgili bircok c¢aligma bulunmakla birlikte
(Erduran ve Kaya, 2018; Cepni ve Ormanci, 2018; Yildirim ve Altun, 2015; Eroglu ve Bektas, 2016)
Ogretmenlerin ve 6gretmen adaylarinin STEM egitimine yonelik metaforik algilarini 6lgen sinirli
sayida ¢alisma bulunmaktadir (Aladak, Zorluoglu ve Yapucuoglu, 2019; Bozanoglu, 2017; Ergiin ve
Kiyicl, 2019; Aksakal ve Yilayiz, 2019). Aladak vd., (2019) tarafindan yapilan ¢alismada farkl
bransglardan, STEM egitimi almis 53 6gretmene ulagilmis, 6gretmenlerin olusturdugu metaforlar iiriin
ve slire¢ bazinda degerlendirilmistir. Ayni zamanda olusturulan metaforik algilar 21. yy becerileri
dikkate alinarak degerlendirilmistir. Sonug¢ olarak ¢alismaya katilan 6gretmenlerin %60,4 (i STEM’in
siire¢ odakli, %39,6’s1 ise STEMin {iriin odakli oldugunu belirtmistir. Ve STEM’in hem {iriin hem de
stire¢ odakli oldugu ve bireylerin STEM egitimi ile 21. yiizy1l becerilerini kazandigi sonucuna
ulagilmigtir. Bozanoglu (2017) tarafindan yapilan bir bagka c¢alisma yine farkli branglardan 30
Ogretmenin STEM egitimine yoOnelik metaforik algilar1 Ol¢ililmiistiir. Sonug¢ olarak calismaya
katilanlarin biiyiikk cogunlugu STEM uygulamalariin "zihin gelistirici, isbirligi saglayici, motive
edici, yaratict ve eglenceli" olarak belirtirken, katilimcilardan bazilari ise "gereksiz heves ve zaman
kaybr oldugunu, materyallerin eksik ve yetersiz oldugunu" dile getirmistir. Calismada 21. yiizyil
becerilerine uygun kisilerin yetistirilmesi amaciyla 6gretmenlerin egitime tabi tutulmasi ve materyal
eksikliklerinin giderilmesi gerektigi vurgulanmistir. Fen bilgisi 6gretmen adaylarinin STEM egitimine
iliskin metaforik algilar’nin 6l¢iildiigii bir bagka caligma, Ergiin ve Kiyict (2019) tarafindan
yapilmigtir. Calismaya katilan 6gretmen adaylari 50 metafor iiretmistir. Calisma sonucunda 6gretmen
adaylarmin STEM egitimini yaparak yasayarak O0grenmeyi saglayan, problemlere ¢Oziim iireten
bireyler yetistirmeyi amaglayan bir yaklasim olarak algilamislardir. Caligmada STEM egitimi ile ilgili
olumsuz algilara rastlanmamistir. Aksakal ve Yilayiz (2019), STEM egitimi ile ilgili yaptiklar
metaforik algi ¢alismasinda, diger ¢alismacilardan farkli olarak STEM egitimini olusturan alanlara
sanat alanin1 da dahil ederek (STEM+A ya da STEAM) bir ¢alisma yapilmistir. 47 fen bilimleri
Ogretmen adayindan gelen cevaplar iizerine, 20 farkli kavram, kendi i¢inde “Sanat, Bilim, Cevre,
Hayat” gibi siniflara ayrilmistir.

STEM egitimi ile ilgili bir¢ok ¢alisma yapilmasina karsin, 5.,6.,7. ve 8. kademelerinde STEM
egitiminin 0gretim programina eklenen “Fen, Miihendislik ve Girisimcilik Uygulamalar1” tinitesinin
uygulayicisi olan fen bilimleri 6gretmenlerinin metaforik algilariyla ilgili bir ¢alisma yapilmamustir.
Ayni zamanda gelecegin beceri ve mesleklerinin degistigini vurgulayan Diinya Ekonomik Forumunun
bireylerden 2022 yilinda beklenen becerilere gore 6gretmenlerden gelen cevaplarin degerlendirilmesi
bu calismayr diger calismalardan farkli kilmaktadir. Ciinkii gelecegin becerilerinin bireylerde
bulunmasi ve bu becerilerin egitimle bireylere kazandirilmasi olduk¢a énemlidir.

Bu ¢aligmanin amaci fen bilimleri 6gretmenlerinin STEM egitimine yonelik algilarimi ve 2022
yilinda bireylerin sahip olmasi gereken becerilere gore metaforlart degerlendirmektir. Ciinkii,
ogretmenlerin STEM egitimi ile ilgili goriislerinin, STEM egitimini uygulanirken 6gretim iizerinde
olumlu bir etki olduguna yonelik kanitlar mevcuttur (Thibaut vd., 2018). Bu baglamda arastirmanin
amaci fen bilimleri 6gretmenlerinin STEM egitimine yonelik metaforik algilarimi belirlemektir. Bu
amag dogrultusunda arastirmada asagida sunulan alt problemlere yanit aranmustir.

e Fen bilimleri 6gretmenlerinin STEM egitimine yonelik metaforik algilari nelerdir?

e Fen bilimleri 6gretmenlerinin olusturduklart metaforlar Dinya Ekonomik Forumu’nun
Islerin Gelecegi Raporu (WEF, 2018), 2022 yilinda bireylerde olmas1 gereken ilk 10°da
yer alacak hangi beceriler ile iligskilendirilir?
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Yontem
Arastirmanin Modeli

Aragtirmada fen bilimleri 6gretmenlerinin STEM egitimine yonelik olusturduklari metaforlar
degerlendirilirken, nitel arastirma yontemlerden olan olgu bilim (fenomenoloji) deseni dikkate
alinmistir. Olgu bilim (fenomenoloji); Olgular hakkinda bilgi sahibi oldugumuz fakat konu ile ilgili
derinlemesine ve detayli bilgiye sahip olmadigimiz olgulari arastirmaktadir (Yildirim ve Simsek,
2006). Bu amag¢ dogrultusunda evreni temsil eden drneklemdeki bireylerin bir konu ile ilgili algilar
belirlenmeye calisilir.

Calisma Grubu

Fen bilimleri ogretmenlerine yonelik yapilan calismada amaghi Orneklem ydntemi
kullanilmistir. Ciinkii ¢alisma yapilirken calismaya dahil olan katilimcilarin olguya karsi deneyim
sahibi olmalar1 gerekir (Merriam, 2015). Bundan dolay1 ilk etapta STEM egitimi almigs ve STEM
egitimi almamis toplamda 173 fen bilimleri 6gretmenine ulasilmis. Calismada 173 kisiden hizmet-igi
egitimlerle STEM egitimi almis 98 kisi belirlenmistir.

Caligma yiiriitiiliirken 173 fen bilimleri 6gretmenine ulasilmistir. Caligmaya %56.1°1 kadin, %
43.9’u erkek O0gretmen katilmistir. Katilanlarin %67.1°1 lisans, %34.2°si yiiksek lisans, % 1.7’si ise
doktora yapmuis kisilerdir. Ayn1 zamanda katilimcilarin %56.6’s1 STEM egitimi aldigini, %43.4°1 ise
STEM egitimi almadigini belirtmistir. Verilerin analizinde igerik analizi teknigi kullanilmistir ve
caligmanin amach Ornekleme uygun olmasi igin katilimcilardan hizmet-i¢i seminerler ile STEM
egitimi almis 98 kisinin cevapladigi sorular analize tabi tutulmustur. Fakat veriler incelendiginde eksik
ya da yanlis olan formlar ¢ikarildiginda STEM egitimi almig 84 kisinin olusturdugu metaforik algilar
dikkate alinip, degerlendirilmistir.

Veri Toplama Araci ve Verilerin Toplanmasi

STEM egitimi kavramiyla ilgili olarak fen bilimleri 6gretmenlerinin metaforik algilarini
O6lcmek amaciyla aragtirmacilar tarafindan yar1 yapilandirilmis goriisme formu hazirlanmis ve
aciklama boliimiinde katilimcilara metafor ile ilgili gereken agiklamalar yapilmistir. Caligmaya katilan
Fen bilimleri 6gretmenlerine ilk olarak “STEM size neyi ifade ediyor” sorusu sorularak, goriisme
formunun disiplin igerisinde katilimcilar tarafindan doldurulup, doldurulmadigindan emin olmak
amaglanmistir. Daha sonraki asamada Katilimcilarin “STEM egitimi ..................... gibidir;

clinkl........ooovii ciimlesini tamamlamalar1 istenmistir. Bdylelikle fen bilimleri
ogretmenlerinin STEM egitimi ile ilgili metaforik algilarinin ortaya ¢ikarilmasi amaglanmustir.

Verilerin Analizi

Yapilan ¢aligmadaki veriler Saban (2009) tarafindan belirlenen agsamali veri analizine gore
yapilmistir. Bu asamalar; 1. Kodlama ve ayirma, 2.0rnek metaforlar belirleme, 3.Kategorize etme,
4.Gegerlik ve giivenirlik, 5. Verilerin analizi. Kodlama ve ayiklama asamasinda, 98 Fen Bilimleri
Ogretmeninin gelistirdikleri metaforlar tek tek incelenmis ve katilimeilar arasinda sorulara eksik ya da
yanlis cevap veren 14 form belirlenerek ayiklanmistir. Ornek metaforlar belirleme asamasinda ise her
metaforu temsil eden en iyi metafor Ornegi belirlenmis boylelikle metaforlarin listelenmesi
kolaylagsmigtir. Diger asama olan kategorize asamasinda, STEM egitiminin bireyleri gelecege
hazirladigim kanitlamak amaciyla Diinya Ekonomik Forumu’nun 2022 yilinda bireylerde bulunmasi
gereken ve 21. yiizyil becerileri paralelinde olan becerilere gore kategoriler olusturulmustur. Bazi
kategoriler yakin anlamlar igerdiginden birlestirilme yoluna gidilmistir. Sonug olarak 7 kategori
altinda degerlendirme yapilmistir. Giivenirlik ve gegerlik agsamasinda ise su sekilde bir yol izlenmistir:
Arastirmada detayli olarak formlar ile raporlarin olusturulmasi, arastirmacilarin ¢alisma ile ilgili
bireyleri ayrintili ve dogru bilgilendirilmesi ve formdaki sorulara verilen yanitlarin degistirilmemesi
caligmanin gecerliligini artirir (Yildirim ve Simsek, 2006). Bundan dolay: siiregte yapilan galismalar
ayrintili ve kapsamli bir sekilde c¢aligmada belirtilmistir. Giivenirligin saglanmasi i¢in uzman
goriislerine bagvurulup, veriler detayli bir sekilde degerlendirilmistir. Arastirmanin giivenilirligi Miles
ve Huberman’in (1994) onerdigi giivenirlik formiilii kullanilarak hesaplanmistir. Giivenirlik = Goris
Birligi / (Goris Birligi + Goriis Ayriligi) hesaplama sonucunda arastirmanin giivenirligi % 90 olarak
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bulunmustur. Giivenirligin %70’in tizerinde ¢ikmasi, arastirmanin giivenilir oldugunu gosterir (Miles
ve Huberman, 1994). Burada elde edilen sonug, arastirma icin giivenilir kabul edilmistir. En son agama
olan metaforlarin veri analizinde, verilerin frekans ve ylizdelik dilimleri belirlenerek nicel verilere
doniistliriilmiistiir.

Bulgular

Caligmanin bu bolimiinde gerekli diizenlemeler yapildiktan sonra 84 Fen Bilimleri
Ogretmeninin “STEM egitimi” kavramiyla ilgili olusturduklar1 metaforlar ve aciklamalar kategorize
edilmistir. Amag: STEM egitimine yonelik Fen Bilimleri Ogretmenlerinin algilarmi ortaya
¢ikarmaktir. Calismadaki katilimcilarin egitim durumlart Tablo 2°de gosterilmistir.

Tablo 2. Degerlendirmeye Alinan Katilimcilarin Ogrenim Durumlari

Ogrenim Durumu Frekans Yiizde
Lisans 53 63.09
Yiiksek Lisans 30 35.71
Doktora 1 1.19
Total 84 100.00

Tablo 2’de metaforik algilart degerlendirilen 84 fen bilimleri 6gretmeninin %63,09’u Lisans,
%35.71°1 Yiiksek lisans ve % 1.19°u ise doktora mezunu oldugu tespit edilmistir. Boylelikle
degerlendirme, eksik ya da yanlis cevap veren Kkisilerin cevaplarmdan arindirilarak 84 kisi ile
yapilmigtir. Diinya Ekonomik Forumu’nun belirdigi bazi beceriler yakin anlamlar tasidigi igin,
“Analitik Diisiinme ve Inovasyon” ve “Yaraticilik, Ozgiinliik ve Giriskenlik” becerileri ve “Akil
Yiiriitme, Problem Cézme ve Kavrama” ve “Karmasik Problem (Cozme” becerileri birlestirilerek
kategoriler olusturulmustur. Olusturulan kategoriler: 1.“Analitik Diisiinme ve inovasyon / Yaraticilik,
Ozgiinliik ve Giriskenlik”, 2.“Aktif Ogrenme ve Ogrenme Stratejileri”, 3.“Teknoloji Tasarimi ve
Programlama”, 4.“Elestirel Diisiinme ve Analiz”, 5.“Karmagik Problem Coézme / Akil Yiiriitme,
Problem C6ézme ve Kavrama” 6.“Liderlik ve Sosyal Etki”, 7.“Duygusal Zeka” seklindedir. Siralanan
becerilerden “Sistem Analizi ve Degerlendirme” kategorisine ait herhangi bir metafor tespit
edilmemigtir.

Fen Bilimleri Ogretmenlerinin “STEM EGITIMI” Kavramiyla Ilgili Olusturduklar:
Metaforlara Yonelik Kategoriler

Metaforlar uygun sekilde kategorilere yerlestirilmistir. Bu kategoriler Tablo 3’te verilmistir.

Tablo 3. “STEM egitimi” Kavramina Yonelik Olusturulan Kategoriler

Kategoriler Frekans Yiizde
Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinliik ve Giriskenlik 13 15.47
Aktif Ogrenme ve Ogrenme Stratejileri 10 11.90
Teknoloji Tasarimi ve Programlama 7 8.33
Elestirel Diisiinme ve Analiz 8 9.52
Karmasik Problem C6zme / Akil Yiiriitme, Problem Cozme ve Kavrama 14 16.66
Liderlik ve Sosyal Etki 28 33.33
Duygusal Zeka 4 4.76
Total 84 100.00
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Tablo 3’¢ gore fen bilimleri 6gretmenleri tarafindan olusturulan metaforlar yedi kategori
altinda toplanmustir. Metaforlarin %15.47’si “Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinliik
ve Girigkenlik”, %11.90’1 “Aktif Ogrenme ve Ogrenme Stratejileri”, %8.33’{i “Teknoloji Tasarimi ve
Programlama”, %9.52’si “Elestirel Diisiinme ve Analiz”, %16.66’s1 “Karmasik Problem C6zme / Akil
Yirttme, Problem Cozme ve Kavrama”, % 33.33°t “Liderlik ve Sosyal Etki”, %4.76’s1 “Duygusal
Zeka” kategorilerinde yer aldigi goriilmektedir.

Fen Bilimleri Qgretmenlerinin “STEM "E(71°TI°MI' ' Kavramyla Ilgili Olusturduklar:
“Analitik Diigiinme ve Inovasyon / Yaraticihk, Ozgiinliik ve Girigkenlik” Kategorisine Iligkin
Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarn, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarin agiklamalar1 Tablo
4’de gosterilmistir.

Tablo 4. Fen Bilimleri.Ogretmenlerinin “Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinlik ve
Girigkenlik” Kategorisine Iliskin Metaforlar

Fabrika (1) Anahtar (1) Tohum (1) Geri doniisiim tesisi (1)
B Gosterdigimiz ilgi Gosterdigimiz ilgi
Farkl: disiplinlerin dogrultusunda dogrultusunda

uyumlu ¢aligmasi ile
yepyeni ve 6zgiin iiriinler
ortaya cikabilir.

Egitimde yeni kapilarin

g emegimizin karsiligini
acilmasini saglar.

aliriz. Ve yeni iirtinler
ortaya koyariz.

emegimizin karsiligini
aliriz. Ve yeni iiriinler
ortaya koyariz.

Usta (2)

Gelecege yatirim (1) Yenilik (1)

Yeniden hayata getirme

Q)

Var olan kaynaklari
tecriibelerle harmanlayip
yeni ¢oziimler
iiretmemizi saglar.

Gelisen teknolojiye ve
dijitallesen diinyaya ayak
uydurmamizi saglar.

Tlerlemek i¢in
zorunluluktur.

Atik arag ve gereclerin
yeniden kullanilmasinda
ortaya ige yarar bir iirlin
c¢ikarilmasinda etkili bir

siirectir.
Laboratuvar (1) Gokkusagi (1) Yaraticilik (1) Orgii (1)
Farkli farkl alanlar1 bir
. araya getirerek biitiin . . L
Her an yeni buluglar 5 ir giizellik s, ihtiyaclardan dogar, ~ Lmek ilmek islenirken

yapilabilir. bir biitiin meydana gelir.

proje, ders)
yaratmaktadir.

Tablo 4’e gore, fen bilimleri 6gretmenleri tarafindan “Analitik Diisinme ve Inovasyon /
Yaraticilik, Ozgiinliik ve Giriskenlik” kategorisine iliskin olarak “fabrika (1), anahtar (1), tohum (1),
geri doniislim tesisi (1), usta (2), gelecege yatirnm (1), yenilik (1), yeniden hayata getirme (1),
laboratuvar (1), gokkusag: (1), yaratmak (1), orgii (1)” seklinde toplamda 13 metafor {iretilmisgtir.
Katilimcilarin agiklama boliimiinde gerekge olarak yenilik, bulus, icat gibi kavramlari vurgulamasi
STEM egitimi almis bireylerin gelecekte is diinyasinda bireylerde istenen becerilerden olan “Analitik
Diisiinme ve Inovasyon / Yaraticilik, Ozgiinliik ve Giriskenlik” becerilerini gelistirdigi ve bu becerinin
gelisimine katki sagladigi yorumu yapilabilir. Yapilan metaforlardan “STEM egitimi yenilik gibidir,
clinkii gelisen teknolojiye ve dijitallesen diinyaya ayak uydurmamizi saglar” ve “STEM egitimi
yeniden hayata getirme gibidir, ¢linkii atik arag ve gereglerin yeniden kullanilmasinda ortaya ise yarar
triin ¢ikarilmasinda etkili bir siirectir” bu kategoriyi en iyi temsil eden metafor ciimlelerden
bazilaridir.

) Fen Bilimleri Ogretmenlerinin “STEM Eéi TIMI” Kavramuyla Ilgili Olusturduklart “Aktif
Ogrenme ve Ogrenme Stratejileri” Kategorisine Iliskin Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarn, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarin agiklamalar1 Tablo
5’de gosterilmisgtir.
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Tablo 5. Fen Bilimleri Ogretmenlerinin “Aktif Ogrenme ve Ogrenme Stratejileri” Kategorisine Iliskin
Metaforlar

Aktif Bir makinanin

dgrenme (1) Giines 15181 (1) kullanma kilavuzu (1) Oynamak (1) Kibbutz sistemi (1)
Siire¢ sonunda Bir arada is boliimii ile
neyi ne kadar calismayi saglayan
6grendigimiz Nevi. nasil ancak c¢ikar iliskisi
ortaya c¢ikar ve 6rmgk’ve nevi Ne oldugunu bilirsiniz Kalict giitmeyen temel bilimsel
kendi i asil 6'renm3:/k’ ama nasil kullanildigini Ogrenme doyuma
kendimizi icin % Klidir Ogrenmeniz gerekir. saglar. ulasabilecegimiz bir
kontrol Gin gere ' istendik davranig
etmemize degisikligini destekler ve
firsat verir. igerir.
ip () Miizik notlar (1) Uzay (1) t‘;‘:;}‘z'l‘) Gereklilik (1)
. Basarinin
Her seyin - tsmeli
birbirine  STEM egitimiyle L bildigimiz Z kusag bilgiyi artik
bagimi ogretilen konular Cok fazla bilgi I T . : .
v . 9 . teorik bilgileri  direk almak istemiyor.
kolaylikla ogrencilerde barindirtyor, eglenceli . SR
- 9 . uygulayabilme  Aldig: bilgiyi kullanmak
saglar ve kulaga hos bir ve merak uyandirici. kapasitemize istivor
6grenmeyi melodiye doniigiir. gpére bize yor.
kolaylastirir. gelecektir.

Tablo 5’e gore, fen bilimleri dgretmenleri tarafindan “Aktif Ogrenme ve Ogrenme Stratejileri”
kategorisine iliskin olarak “aktif 6grenme (1), giines 15181 (1), bir makinanin kullanma kilavuzu (1),
oynamak (1), kibbutz sistemi (1), ip (1), miizik notalar1 (1), uzay (1), binanin temeli (1), gereklilik (1)”
seklinde toplamda 10 adet metafor iiretilmistir. Katilimcilarin agiklama bolimiinde gerekge olarak
kalic1 6grenme, 6grenmeyi kolaylastirma gibi kavramlar1 vurgulamasi, STEM egitimi almig bireylerin
gelecekte bireylerde olmasi gereken becerilerden olan “Aktif Ogrenme ve Ogrenme Stratejileri”
becerisini gelistirdigi yorumu yapilabilir. Yapilan metaforlardan “Sinav gibidir, kendi kendimizi
degerlendirmemize firsat verir ve “Hayat gibidir, neyi nigin ve nasil 6grendigimizi 6gretir” bu
kategoriyi en iyi temsil eden metafor ciimlelerden bazilaridir.

Fen Bilimleri Ogretmenlerinin “STEM EGITIMI” Kavramyla Ilgili Olusturduklart
“Teknoloji Tasarim ve Programlama” Kategorisine Iliskin Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarn, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslari ve metaforlarin acgiklamalar1 Tablo
6’da gosterilmistir.

Tablo 6. Fen Bilimleri Ogretmenlerinin “Teknoloji Tasarim ve Programlama” Kategorisine Iliskin Metaforlar

Ar1 kovam (1) Uretim (1) Makine (1) Ucak (1)

Parcalar teknoloji ve
egitimle bir araya gelerek
makina olur ve igimize
yarar bir iiriin ortaya
¢ikar.

Seni ¢ok kisa siirede
hedefine ulagtirir. Teknik
bilgi ve beceri gerektirir.

Tasarim ve icat

Tasarlay1p insa edersin. gerektirir,

Teknoloji, tasarum ve - Tektioloji ve GSAMIM i gogan bir bebek
egitim arasindaki bag dersinin bir iist (1)
(1) versiyonu (1)

Bu egitimle daha ¢aga
uygun ¢aligmalar
yapilabilir. Yeni icatlar
tasarlanabilir.

Biiyiiyiip gelismesi
zaman ve emek
gerektirmektedir.

Ogrenci aktiftir.

Tablo 6’ya gore, fen bilimleri 6gretmenleri tarafindan “Teknoloji Tasarim ve Programlama”
kategorisine iliskin olarak “ar1 kovani (1), iretim (1), makina (1), teknoloji tasarim dersinin bir st
versiyonu (1), ugak (1), teknoloji ve tasarim arasindaki bag (1), yeni dogan bir bebek (1)” seklinde 7
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adet metafor tretilmistir. Katilimcilarin agiklama bdéliimiinde gerekge olarak tasarim, icat gibi
kavramlarin1 vurgulamasi STEM egitimi almis bireylerin gelecekte is diinyasinda bireylerde istenen
becerilerden olan “Teknoloji Tasarim ve Programlama” becerisinin gelistirdigi yorumu yapilabilir.
Yapilan metaforlardan “Teknoloji, tasarim ve egitim arasindaki bag gibidir. Ciinkii bu egitimle daha
caga uygun c¢aligmalar yapilabilir. Yeni icatlar tasarlanabilir” bu kategoriyi en iyi temsil eden metafor
ciimleleridir.

Fen Bilimleri Ogretmenlerinin “STEM EGITIMI” Kavramla Ilgili Olusturduklar:
“Elestirel Diisiinme ve Analiz” Kategorisine Iliskin Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarin, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarn agiklamalar1 Tablo
7’de gosterilmistir.

Tablo 7. Fen Bilimleri Ogretmenlerinin “Elestirel Diisiinme ve Analiz” Kategorisine Iliskin Metaforlar

Bir binanin farkh

Hayat (2) Hard disk (2) dg;)il’:n);g:l(ﬁl) pencerelerinden Bilgisayar (2)
bakmak (1)
STEM’de tek

cevap tek dogru

Neyi nigin ve nasil ~ Tek yoniiyle degil Her Pencereden Sorunlara her yoni
S el W T T yoktur, herkes ayn1 .
ogrendigimizi tiim yonleri ile ele olaylara farkli ile yaklasma
e o problemde farkli .
Ogretir. alir. acilardan bakilir. becerisi barmdirir.
yapbozlar
olusturabilir.

Tablo 7’ye gore, fen bilimleri 6gretmenleri tarafindan “Elestirel Diisiinme ve Analiz”
kategorisine iligkin olarak “hayat (2), hard disk (2), ¢ok yonlii diisinme (1), bir binanin farkli
pencerelerinden bakmak gibi (1), bilgisayar (2)” seklinde 8 adet metafor iiretilmistir. Katilimcilarin
aciklama bdliimiinde gerekce olarak ¢ok yonlii diisiinmeyi vurgulamasi, STEM egitimi almig
bireylerin gelecekte is diinyasinda bireylerde istenen becerileri gelistirdigi yorumu yapilabilir. Yapilan
metaforlardan “STEM egitimi bir binanin farkli pencerelerinden bakmak gibidir. Ciinkii her
pencereden olaylara farkli agilardan bakilir ve farkl fikirler verir” bu kategoriyi en iyi temsil metafor
ve gerekce oldugu sdylenebilir.

Fen Bilimleri Ogretmenlerinin “STEM EGITIMI” Kavramiyla Ilgili Olusturduklar:
“Karmastk Problem Ciozme / Akil Yiiriitme, Problem Cizme ve Kavrama” Kategorisine Iliskin
Metaforik Bulgular

Fen bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarin, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarin agiklamalar1 Tablo
8’de gosterilmistir.

Tablo 8. Fen Bilimleri Ogretmenlerinin “Karmasik Problem Cézme / Akil Yiiriitme, Problem Cozme ve
Kavrama” Kategorisine Iliskin Metaforlar

ihtiyaca cevap

Anne (1)

Hayatin kendisi (1)

Ogretmen (1)

igne deligi (1)

vermek (1)

Sorunlara ¢6zliim

Hayat problem

Sorunlara ¢6ziim
uretir ve sorunlari

Diistinerek ipligi

STEM ile ihtiyacin

buluyor. orgiileriyle ilerler. cozer igneden gecirebilirsin.  karsiligi verebilirsin.
Teknoloji (1) Deniz Feneri (1) Blllm?.el arastlrma Yasam (1) Silikon Tabancasi (1)
siireci (1)
STEM egitiminde
sorunu nasil Yasamda uygulamalar . T
En son ¢ikan hayati goziilecegiyle ilgili gerektirir. Birgok disiplin i¢i ¢e

kolaylastiran ¢oziimii

Yol gosterir.

bilimden yardim alinir

birgok problem

retir. e . ¢Oztimiinde kullanilir.
ve bilimsel siire¢
becerileri kullanilir.
Bir¢ok farkh zihnin . - Limitless filmindeki
ortak calismasi (1) Bulmaca (1) Tamirci cirag (1) ilac (1)
Beynin yeni

Farkli zekalarin
imecesidir.

Zordur, bir o kadar
eglencelidir.

Bir soruna ¢6ziim
tretir.

baglantilar kurarak
limit tanimaz hale
gelmesini saglar.
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Tablo 8’e gore, fen bilimleri 6gretmenleri tarafindan “Karmasik Problem Coézme / Akil
Yiiriitme, Problem Coézme ve Kavrama” kategorisine iligkin olarak “anne (1), hayatin kendisi (1),
bilimsel aragtirma siireci (1), igne deligi (1), ihtiyaca cevap vermek (1), teknoloji (1), deniz feneri (1),
ogretmen (1), yasam (1), silikon tabancasi (1), bir¢ok farkli zihnin ortak ¢aligmasi (1), bulmaca (1),
tamirci ¢iragi (1), limitless filmindeki ilag (1)” seklinde 14 adet metafor iiretilmistir. Katilimcilarin
genel olarak agiklama bolimiinde gerek¢e olarak STEM egitiminin problemlere ¢éziim irettigini
vurgulamasi, STEM egitimi almis bireylerin “Karmagik Problem Cézme / Akil Yiiriitme, Problem
Cozme ve Kavrama” becerilerini kazandigi yorumu yapilabilir. Yapilan metaforlardan “STEM egitimi
anne gibidir. Clinkii sorunlara ¢6ziim buluyor” bu kategoriyi en iyi temsil eden metafor ciimleleridir.

Fen Bilimleri Qéretmenlerinip “STEM EGITIMI” Kavramla Ilgili Olusturduklar:
“Liderlik ve Sosyal Etki” Kategorisine lliskin Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarin, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarin agiklamalar1 Tablo

9’da gosterilmistir.

Tablo 9. Fen Bilimleri Ogretmenlerinin “Liderlik ve Sosyal Etki” Kategorisine iliskin Metaforlar

Aile (1)

Hayatin kendisi
1)

Birlesimden
olusan 6gretim (1)

Dayanisma (1)

Orkestra (2)

Hep birlikte olunca

Hayat disiplinler

Fen matematik

Farkl1 alanlardaki
insanlar bir
problemin ¢oziimi

Her enstriiman
ayni ezgiyi farkli
tinilarla ele alir ve

giizel seyler ortaya rasidir bilisim teknoloji icin birbirlerine biitlinliik
¢ikar. arasidi. gereklidir. fikir verir. olustugunda
Birbirinden hayatin fon
esinlenir. miizigini olusturur.
Toplum (1) Yapboz (3) Zincir (1) Sinir hu(cll;elerlmlz Beyin (1)
Her bir sinaps diger
sinapslar ile ne
'Yap ! la}n yap b'ozun' kadar fazla baglanti .
Tek basina da islevini gorebilmesi - Lo Her lobun bir
o LS Kendisini olusturan yaparsa bilgi .
yapilabilir toplu i¢in biitiin LT AN gorevi vardir ama
. pargalar zincir gibi ~ seviyesi de o kadar . .
sekillerde pargalarin tam ve R RS bir araya gelince
- . bir bag ile artabilir. Ciinkii . .
yapilabilir ve yerinde 9 e et daha ¢ok islevsellik
. baglantilidir. egitim bilim dallart
herkese hitap eder. kullanilmast birbirini kazanir.
gerekir. destekledik¢e daha
hizli gelisebilir.
Galaksiler (2) Organizma (2) Karinca yuvasi (1)  Analog bir saat (2) Koprii (1)
Bircok sistemin bir Karincalar tek
Belli bir diizen Q;ra Sas oli baslarina degil Birgok disli bir Her bir bacagin
icinde evrende yag Vp koloni halinde araya gelmeden kendine gore bir
. . olusturdugu e s
dizilmislerdir. caligarak iiriin caligmaz. islevi var.
yapidir.
ortaya cikarirlar.
Organlarimiz (1) Iﬁb‘“‘kfl‘)?al‘sma Girisimeilik (1) Otomobil (1) Puzzle (3)
L Kisilerin Girisken ve ilgili Bir hedefe Farkl1 alanlardaki
Bu disiplinler aragtirmaci ruhu oS . - P
. L olmak bu egitim ulasabilmek i¢in bilgileri
ayrilmaz bir birlikte ¢aligarak .. ~ . . L2
e 1 .. i¢in gereklidir. tiim pargalarin birlestirebiliyor ve
biitiindiir. daha iyi sonuglar T 1 N o o
Ihtiyaca yonelik gorevlerini yerine iirlin ortaya
cikarir. T . - . o
iirlinii tasarlama. getirmesi gerekir. ¢ikarabiliyor.

Tablo 9’a gore, fen bilimleri 6gretmenleri tarafindan “Liderlik ve Sosyal Etki” kategorisine
iligkin olarak “aile (1), hayatin kendisi (1), birlesimden olusan 6gretim (1), dayanisma (1), orkestra
(2), toplum (1), yapboz (3), zincir (1), sinir hiicrelerimiz (1), beyin (1), galaksiler (2), organizma (2),
karinca yuvasi (1), analog bir saat (2), koprii (1), organlarimiz (1), isbirlik¢i ¢aligma (1), girisimeilik
(1), otomobil (1), puzzle (3)” seklinde 28 adet metafor iiretilmistir. Katilimcilarin agiklama béliimiinde
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gerekce olarak dayanigsma, isbirligi gibi kavramlart vurgulamasi, STEM egitimi almig bireylerin
“Liderlik ve Sosyal Etki” becerisini gelistirdigi yorumu yapilabilir. Yapilan metaforlardan “STEM
egitimi toplum gibidir ¢iinkii tek basma da yapilabilir toplu sekillerde yapilabilir ve herkese hitap
eder” ve “STEM Egitimi dayanisma gibidir. Ciinkii farkli alanlardaki insanlar bir problemin ¢6ziimii
icin birbirlerine fikir verir. Birbirinden esinlenir” bu kategoriyi en iyi temsil eden metafor ciimleleridir.

Fen Bilimleri égretm.enlerinin “STEM EGITIMI” Kavramyla Ilgili Olusturduklar:
“Duygusal Zekd” Kategorisine Iliskin Metaforik Bulgular

Fen Bilimleri Ogretmenlerinin STEM egitimine yonelik gelistirdigi metaforlarn, WEF
Becerileri dikkate alinarak, metaforlar, metaforlarin frekanslar1 ve metaforlarin agiklamalar1 Tablo
10’da gosterilmistir.

Tablo 10. Fen Bilimleri Ogretmenlerinin “Duygusal Zeka” Kategorisine liskin Metaforlar

Kelebek kozasi (1) I¢ diinya (1) Anaokulu (1) Smav (1)
Bireyin kendi Cocugun i¢indeki bilgiyi  Bir etkinlik yaparsin ama Kendi kendimizi
yeteneklerini fark ve mithendisligi cocuk ¢ok yonlii ¢alisir ve  degerlendirmemize firsat
etmesini saglar. cikartiyor, kendini ogrenir. Or: arkadas verir.
kesfetmesine olanak iligkilerini motor gelisimi
sagliyor. bilissel duyusal alandaki

gelisimlerini etkiler.

Tablo 10’a gore, fen bilimleri 6gretmenleri tarafindan “Duygusal Zeka” kategorisine iliskin
olarak “i¢ diinya (1), kelebek kozasi (1), smav (1), anaokulu (1)” seklinde 4 adet metafor tiretilmistir.
Katilimcilarin agiklama boliimiinde gerekge olarak 6zdenetim ve 6z farkindaligi vurgulamasi STEM
egitimi almig bireylerin gelecekte is diinyasinda bireylerde istenen becerilerden olan “Duygusal Zeka”
becerisini gelistirdigi yorumu yapilabilir. Yapilan metaforlardan “STEM egitimi i¢ diinyadir ¢ilinkii
cocugun icindeki bilgiyi ve miihendisligi ¢ikartiyor, kendini kesfetmesine olanak sagliyor.” bu
kategoriyi en iyi temsil metafor ve gerekce oldugu sdylenebilir.

Sonug, Tartisma ve Oneri

Fen bilimleri 6gretmenlerinin STEM egitimine yonelik metaforik algilarinin belirlendigi bu
caligmada, fen bilimleri 6gretmenleri tarafindan 84 adet gegerli metafor tretilmistir. Olusturulan
metaforlar 21. yiizyil becerileri ile paralellik gosteren ve 2018 yilinda Diinya Ekonomik Forumu’nun
Mesleklerin Gelecegi Raporu’nda gelecekte is diinyasinda bireylerden beklenen becerilere gore
kategorize edilmistir. Bu Kkategoriler: “Analitik Diisinme ve Inovasyon / Yaraticilik, Ozgiinliik ve
Giriskenlik”, “Aktif Ogrenme ve Ogrenme”, “Teknoloji Tasarimi ve Programlama Stratejileri”,
“Elestirel Diisiinme ve Analiz”, “Karmasik Problem Cozme / Akil Yiiriitme, Problem C6zme ve
Kavrama”, “Liderlik ve Sosyal Etki” ve “Duygusal Zeka” seklindedir. Bu kategorilerin tercih
edilmesinin nedeni, gelecekte is diinyasinin bireylerden bekledigi becerilerden olan yaraticilik,
duygusal zeka, aktif 6grenme, problem ¢ozme, is birligi becerilerinin STEM egitimi almis
Ogretmenlerin tutum ve diistincelerine yansiyip yansimadigi ispatlamaktir. Ciinkii 6gretim programinin
uygulayicist olan dgretmenlerin tutum ve inanglari onlarin 6gretim esnasinda siniflarda kullandiklari
yontem ve teknikleri etkiledigi i¢in 0gretmenlerin STEM egitimine yonelik diisiincelerinin ortaya
c¢ikarilmasi ve yasadiklar1 zorluklarin belirlenmesi gerekir (Eroglu ve Bektas, 2016).

Bulgular boliimii incelendiginde, fen bilimleri gretmenlerinin en fazla metafor trettikleri
kategoriler “Liderlik ve Sosyal Etki”, “Karmasik Problem C6zme / Akil Yiiriitme, Problem Cézme ve
Kavrama”, “Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinliik ve Giriskenlik” en az metafor
iirettikleri kategoriler ise ‘“Duygusal Zeka”, Teknoloji Tasartimi ve Programlama” ve “Elestirel
Diisiinme ve Analiz” seklinde siralanabilir. Kategorilerdeki metaforlar incelendiginde fen bilimleri
Ogretmenlerinin STEM egitimine yonelik herhangi bir olumsuz metafor {iretmedigi, STEM egitimine
olumlu yaklagimlar i¢erisinde olduklar1 sonucuna ulasilmaistir.

Arastirmada “Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinlik ve Giriskenlik”
kategorisinde, fen bilimleri 6gretmenleri tarafindan “anahtar, binanin temeli, yenilik” gibi metaforlar
iiretilerek, STEM egitiminin bireyin, yeni Uriinler, icatlar, buluslar kesfetmesine firsat taniyan bir
yaklagim olarak vurgulanmigtir. Buna benzer bir ¢alisgma da Ergiin ve Kiyici (2019) tarafindan
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yaptlmistir.  “Fen Bilgisi Ogretmen Adaylarinin STEM Egitimine Iliskin Metaforik Algilar1”
caligmasinda katilimeilar “bilim insani, gelismis bir fabrika, miithendis” gibi metaforlar tiretmistir.
Sonug olarak, STEM egitiminin bireylerin yeni iirlinler olusturmasini ve sorunlara ¢éziim bulmasini
sagladig1 ¢ikarimi yapilmistir. Yine ayni sekilde bireylerin STEM egitimine yo6nelik ‘inovasyon’ ile
ilgili algisin1 2017 yilinda yaymlanan TUSIAD STEM raporu destekler niteliktedir. TUSIAD (2017)
tarafindan “2023’¢ Dogru Tirkiye’de STEM Gereksinimi” raporunda, “STEM inovasyonu
destekliyor” bashigi altinda Isvec 6rnegi verilmistir. Bu raporda Isve¢’in “emniyet kemeri, kalp pili,
Skype iletisim uygulamas1” gibi buluslarina dikkat c¢ekerek, Isve¢’te STEM alanlarinin g¢ok
onemsendigi ve devlet tarafindan bireylerin STEM bdliimlerine tesvik edildigi belirtilmistir. Tiim bu
sebeplerden otiirii, STEM egitimi bireylere, Diinya Ekonomik Forumu tarafindan 2022 yilinda
bireylerde olmasi gereken becerilerinden, “Analitik Diisiinme ve Inovasyon / Yaraticilik, Ozgiinliik ve
Girigkenlik™ becerisini kazandirmada etkili oldugu sylenebilir.

Diger bir kategori olan “Aktif Ogrenme ve Ogrenme Stratejileri” kategorisinde, “kelebek
kozasi, aktif 6grenme, hayat” gibi metaforlar katilimcilar tarafindan olusturularak, STEM egitimi ile
aktif 0grenmede birey, ne kadar 6grenmesi, 6grenme olaymin nasil gerceklesmesi gerektigi gibi
konularda kararlar1 kendisi almali ve 6grenilecek konularda sorumluluk tagimalidir (A¢ikgdz, 2003).
Bu nedenle arastirmaya katilan katilimcilarin STEM egitiminin aktif 6grenme becerisini gelistirdigi ve
bireyi gelecegin mesleklerine hazirladigi ile ilgili algilarinin var oldugu agikga goriilmistiir.

Arastirmada “Teknoloji Tasarimi ve Programlama’ kategorisinde, bireyler “art kovani, tiretim,
teknoloji tasarim dersinin bir {ist versiyonu, teknoloji ve tasarim arasindaki bag” gibi metaforlar
ireterek STEM egitiminin teknolojiyi kullanma ve tasarimlar olusturma seklinde bir yaklagim
oldugunu ifade etmislerdir. Is diinyasinda gelecegin becerinden olan “Teknoloji Tasarimi ve
Programlama” becerisinin STEM egitimi ile bireylerin kazanacagi algist olusmustur. Bir diger
kategori olan “Elestirel Diisiinme ve Analiz” kategorisinde STEM egitimi bireylere c¢ok yonli
diisiinmeyi sagladigi ile ilgili metaforlar liretilerek, STEM egitiminin elestirel diigiinmeyi gelistiren bir
egitim oldugu yorumu yapilmistir. Bu ¢alismaya benzer olarak, Aladak ve digerleri (2018) tarafindan
yapilan ¢aligmada 21. Yiizyil becerilerine gore olusturulan elestirel diisiinme kategorisinde katilimcilar
tarafindan “gece-giindiiz, Google, yasamak, sivi basinc’” metaforlar1 olusturmustur. Ve yapilan
caligmada arastirmaya katilan fen bilimleri 6gretmenlerinin STEM egitiminin elestirel diisiinme
becerisini bireylere kazandirdig: ile ilgili algilarinin mevcut oldugu ve katilimcilarin bu konuda
olumlu tutum ve algi icerisinde oldugu vurgulanmustir.

Arastirmada en ¢ok metafor olusturan diger kategoriler “Akil Yiiriitme, Problem Cozme ve
Kavrama / Karmasik Problem Co6zme” kategorilerinde bireyler STEM egitiminin sorunlara,
problemlere ¢oziim bulma ve hayati kolaylastirdigina yonelik ifadeler kullanmislardir. Bireylerin
STEM egitiminin problemlerin ¢dziilmesine katki sagladigimi  disiinmeleri hem 21. Yiizyil
becerilerinin hem de gelecegin is diinyasinin bireylerden bekledigi WEF becerileri igin oldukca
onemlidir. Nitekim 2015 yilinda “STEM Egitimi Tiirkiye Raporunda” bir sorunla karsilasildiginda onu
¢ozmek i¢in harekete gecmek olarak ifade edilen problem ¢dzme, 21. yiizyil becerileri arasinda en
once kazanilmasi gereken beceri olarak ifade edilmistir (Akgiindiiz ve digerleri, 2015).

Arastirmada en ¢ok metafor olusturulan bir diger kategori olan “Liderlik ve Sosyal Etki”
kategorisinde, “aile, toplum, sinir hiicrelerimiz, beyin” metaforlar1 olusturularak, agiklama boéliimiinde
gerekce olarak kisiler arasi is birligini sagladigi vurgulanmistir. Gerek 21. Yiizyil becerilerinden
“d6grenme ve yenilenme becerileri” gerek WEF becerileri kapsaminda kisiler arasi is boliimii, birlikte
bir isi organize etmek son derece onemli hale gelmistir. Nitekim Cinar, Pirasa ve Sadoglu (2016)
tarafindan yapilan calismada STEM egitiminin igbirlikli 6grenmeyi sagladigi ve bireylerin
sosyallesmesine katki yaptig1 belirtilmistir. Sonug olarak veriler ve ¢aligmalar degerlendirildiginde,
arastirmaya katilan fen bilimleri 6gretmenlerinin, bireylerin sosyal yasam, is birligi ve liderlik
becerilerini STEM egitimi ile kazanacagi algisina sahip olduklar1 agik¢a vurgulanmistir.

Is diinyasinin bireylerden bekledigi diger becerilerinden olan “Duygusal Zeka” kategorisinde
fen bilimleri 6gretmenleri, “i¢ diinya, kelebek kozasi, sinav, anaokulu” metaforlar iiretilerek, STEM
egitiminin kisinin kendi yeteneklerinin farkina varmasi ve yeteneklerinin kesfetmesi seklinde
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vurgulanmistir. Her y1l Davos’ta toplanan Diinya Ekonomik Forumu’nun Gelecegin Isleri Raporu’nda
(2018) duygusal zekanin gelecegin becerilerinden biri olarak ele alinmasi bundan dolay1 da bireylerin
STEM egitimin duygusal zekay1 gelistirdigine yonelik yaklagimda bulunmasi STEM egitimi agisindan
son derece dnemli bir sonugtur.

Sonug olarak; nitelikli insan olarak adlandirdigimiz aragtirmaci, problem ¢oziicii, gevreye
duyarli, 6zyonetim ve 6z farkindaligi gelismis, analitik ve elestirel diisiinen, karar verme Yyetisi
gelismis, isbirlikli ¢alismanin dnemini kavrayan bireylere daha c¢ok ihtiya¢ duyulacaktir. Bundan
dolay1 toplumlarin bireyleri gelecekte revacta olacak mesleklere hazirlamalar1 ve gereken becerileri
bireylere kazandirmalar gerekir. Diinya iilkeleri tarafindan 6zellikle 21. yiizyil becerileri ve 21. yiizy1l
becerilerinin paralelinde olan Diinya Ekonomik Forumu’nun bireylerde olmasimi istedigi beceriler iyi
analiz edilmeli ve egitim sistemlerine dahil edilmelidir. Nitekim Tiirkiye son yillarda bu becerilerin
bireylerde olmasi ve bireyleri gelecegin mesleklerine hazirlamak i¢in ¢esitli adimlar atmistir.
Bunlardan biri de TUSIAD (2017) tarafindan “2023’e Dogru Tiirkiye’de STEM Gereksinimi” adli
raporda yapilan calismalardan bahsedilerek en revagta olan mesleklerin %75’inin STEM alanlarina
yonelik oldugunu ve 5 yil igerisinde STEM alanindaki is giicline ragbetin artacagi vurgulanmistir. Bu
nedenle STEM egitimini, egitim sistemine dahil etmek ve bireyleri bu dogrultuda yetistirmek
gereklidir. Yine STEM egitiminin uygulanmasi i¢in 2018 yilinda 6gretim programina eklenen “Fen,
Miihendislik ve Girisimcilik Uygulamalar1” {initesinin uygulayicis1 olan fen bilimleri
Ogretmenlerinden sadece goniillii olanlara degil, fen bilimleri 6gretmenlerinin tamamina hizmet igi
egitimler dahilinde STEM egitimi verilmelidir ve STEM egitimleri {iniversitelerin o6gretim
programlarina entegre edilerek aday 6gretmenlerin mesleklerine yonelik gelisimleri desteklenmelidir.
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