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Abstract

One of the objectives of the science curriculum is to provide students with life skills. Teachers
need to acquire professional knowledge regarding these skills during their pre-service period.
Acquiring professional knowledge regarding life skills is only possible by equipping
themselves with these skills. The most important role in this process during which pre-service
science teachers acquire life skills belongs to science educators. However, it is seen that science
educators do not have a guide to help them while equipping pre-service science teachers with
these skills. Based on this gap, the current study seeks to analyze science educators’ lesson
processes and recommendations that they employ while equipping their students with life skills,
50 as to design a Science Education Life Skills Guide. This is a case study with three participants
from each geographical region of Turkey. The data were collected via interviews and content
analysis was made. The study showed that science educators mostly focus on teamwork and
communication skills while devoting the least amount of time to entrepreneurship skills.
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Providing professional training to meet the basic needs of society is one of the
most important objectives of higher education institutions. Education faculties are one
of the basic institutions for fulfilling these needs. The skills necessary for individuals
to meet their basic needs are nowadays referred to as life skills or twenty-first century
skills. These skills enable individuals to solve the daily life problems they face based
on scientific knowledge or by using ways to obtain scientific knowledge (Kwok,
2018). Life skills enable individuals to hold on to life after the compulsory education
and training processes are completed and they also use them in their career
development (Ball et al., 2016). Since science course provides the opportunity to
understand and interpret scientific data, it can be said that it is an essential opportunity
to develop life skills. Therefore, life skills have been included in the science
curriculum since 2013. These are the skills that middle school students should gain in
terms of developmental periods and are also important in terms of protecting their
mental health at a later age (Kaufman, 2013; Ummet & Demirci, 2017). There are two
prominent factors to help middle school students gain these skills. The first of these
is science teachers and the second is science educators. It is critical for science
educators who train future teachers to provide pre-service teachers with life skills
during their undergraduate courses. If pre-service teachers gain these skills during
their undergraduate education, it means they will transfer these skills to their students
and use their professional knowledge once they begin working (Hu et al., 2013). It is
an important responsibility for teachers and academics to see life skills teaching as an
integral part of the learning process, which requires countries to progress in all areas
(Larson & Miller, 2011).

Although life skills were included in the sciences curriculum in 2013, the
undergraduate science teaching course content was updated in 2018. This situation
can be said to reveal some problems because it is difficult for prospective science
teachers who do not recognize the life skills in the curriculum and do not develop their
skills to provide these skills to their students in the future. Not allowing pre-service
science teachers to recognize life skills and not allowing them to practice these skills
is an indication that it will negatively affect the learning outcomes of their students
after they take office. It is critical to design guidelines that enable pre-service science
teachers to recognize life skills and develop their life skills to ensure that students'
learning outcomes related to life skills are at the desired level. The life skills included
in the science curriculum are analytical thinking, entrepreneurship, communication,
decision-making, teamwork, and creative thinking. The science curriculum aims to
raise individuals who investigate and question the source of knowledge (Ministry of
National Education [MoNE], 2018). Students cannot understand the nature of science,
solve daily problems, become science literate, or access scientific knowledge unless
they participate in research and inquiry processes. Analytical thinking is a skill that
aids in the development of these traits. Analytical thinking is defined as examining
the problem'’s data separately and reasoning about how they interact with one another
(Dewey, 2007). To provide individuals with analytical thinking skills, analytical
thinking indicators must first be identified. According to Bloom et al. (1956), an
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individual’s analysis of data elements, relationships, and organizational principles
while solving a problem is an indicator of analytical thinking. Behn and VVaupel (1976)
categorize analytical thinking into five indicators: problem thinking, decomposition,
simplification, specialization, and rethinking. According to Marzano (2001),
comparison, classification, error analysis, generalization, and specialization are signs
of analytical thinking. When the learning areas and subjects included in the science
course are examined, it is discovered that the analytical data processing methods
proposed by Marzano (2001) can be integrated with the learning outcomes in science
course learning environments. Pre-service teachers who can acquire and apply these
skills will be able to effectively use their professional knowledge to provide analytical
thinking skills to their students. As a result, it can be stated that the pre-service
teachers’ acquisition of this skill is beneficial to science education.

Entrepreneurship, according to Miller (1983), is a creative process in the
development of new products and technologies that includes components such as the
search for innovation, efficiency, and risk-taking. When defining the concept of
entrepreneurship, Shane and Venkataraman (2001) include opportunity in these
components and define entrepreneurship as the identification, evaluation, and
exploitation of profitable opportunities. Entrepreneurship in science education refers
to students’ ability to learn how to use scientific knowledge to create opportunities for
themselves in an open world. Furthermore, students can learn how to create and
market new products in their future careers by applying knowledge from science
disciplines. Modern science education refers to a way of thinking that leads students
to develop innovative skills and careers (Shidig & Yamtinah, 2019; Stehle & Peters-
Burton, 2019). Furthermore, science education should provide opportunities for
students to investigate how scientific knowledge can be used in the future to respond
to societal needs with innovative solutions (Mbanefo & Eboka, 2017). The most
fundamental way to accomplish this is to instill an entrepreneurial understanding of
science in students from primary school to university. From this perspective, it can be
stated that the best way to provide educational opportunities for students to develop
an entrepreneurial culture within the scope of science courses will be to include
processes for developing this skill in teachers’ professional training processes and
curricula.

We can define communication as the process by which individuals transfer many
common feelings to each other based on their environment and cultural experiences
(Oskay, 2001). Baker and Shaw (1987) define communication skills as sensitivity to
verbal and nonverbal messages, effective listening, and effective responding. This
skill must be developed and acquired in order to be effective in interpersonal
relationships (Kyle-Rudick et al., 2019). Communication ability is a difficult skill to
master (Nordin & Broeckelman-Post, 2019). It is not only an innate skill but it can
also be learned and taught (Egan, 1994). Given that communication skills are required
in science courses, it is beneficial for pre-service science teachers to learn
communication skills for science teaching. Pre-service science teachers must learn
communication skills to improve academic success by communicating more
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effectively with their students (Lynn, 2009), as well as to teach these skills to their
students.

Decision-making is a skill that serves as a guide in resolving problems.
Individuals begin the decision-making process when they recognize a problem and
want to solve it (Jime 'nez Aleixandre, 2002). The individual recognizes the problem,
wishes to solve it, and begins to look for solutions (Khishfe, 2012). They weigh the
advantages and disadvantages of the solutions they discover (Bergland, 1974). The
individual selects and implements the best solution from the available options
(Buchanan & Henig, 1996). This concludes the decision-making process. Decision-
making is a skill that should be acquired in science courses. This is so that students
can utilize their knowledge of science to address problems that arise in daily life.
When a problem occurs, the solution process requires the use of decision-making
skills. Making healthy decisions means that individuals are happy (Steele et al., 2007).
Therefore, pre-service science teachers need to acquire this skill both to be happy and
successful and to teach this skill to their students.

Teamwork is a skill that contributes to increasing academic achievement by
sharing tasks and responsibilities among the individuals who make up the team
(Morrison, 1998; Natale et al., 2004). Teachers’ professional knowledge about
teamwork is important in the effective execution of teamwork. Teamwork skills also
have a positive effect on the development of other life skills. For example, one of the
common characteristics of individuals with entrepreneurial skills is having teamwork
skills (Cerneviciute & Strazdas, 2018). Teamwork skills also have positive effects on
career planning and business life success (Cetin & Yaman, 2004). Effective teamwork
also enables students to learn and use communication skills (Kirman Bilgin, 2019).
Teamwork brings people with different characteristics together to work in a team
culture with a common goal (Harris & Harris, 1996). The most important aspect of
being a team is that the individuals who comprise the team share a common goal
(Johnson & Johnson, 1999). The nature of the science course is suitable for initiating
teamwork and science teachers need to acquire this skill in order to initiate teamwork.
This concept shows the significance of the pre-service process in the development of
professional skills.

The concept of creativity is defined in a variety of ways in the literature. It is
worth noting that most of these definitions define creativity as the ability to produce
a new, unique, and useful idea or product (Runco & Jaeger, 2012). Educational
researchers commonly associate creativity with divergent thinking (Guilford, 1967),
and in this regard, researchers consider creativity in four dimensions (fluency,
flexibility, originality, and elaboration) using Torrance’s (1974) classification.
Fluency is associated with the number of ideas generated in this approach, while
flexibility is associated with the ability to categorize these ideas. Originality refers to
an idea that is different from what is already known, that is, a new and rare idea, while
thoroughness is related to the ability to provide as much detailed information about
these ideas as possible. Individuals with these skills are considered to have a high
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potential to generate creative ideas. These dimensions based on divergent thinking
provide information about the creative thinking potential of individuals, but on the
other hand, many researchers criticize the limitation of creativity only to divergent
thinking and state that it should be considered together with convergent thinking skills
(Baer & Kaufman, 2012). In other words, for individuals to be evaluated as creative,
they are expected to have synthesis and evaluation skills that will enable them to
analyze the strengths and weaknesses of the ideas they produce while solving a
problem with an analytical approach and to choose the best one among them.
Therefore, teachers should consider these approaches to develop students’ creative
thinking skills in science education where the problem-solving process is used
intensively. Instead of asking them questions with only one correct answer, they
should ask them questions that allow them to generate a variety of ideas. They should
also encourage them to improve their evaluation and critical thinking skills by
allowing them to identify the best and most original solution to the problem.

Pre-service teachers need undergraduate course contents that should include
professional knowledge on how to teach, measure, and evaluate life skills while
teaching science. Studies show that pre-service science teachers’ professional
knowledge of communication (Alaca et al., 2020), entrepreneurship (Inaltekin et al.,
2019), analytical thinking (Kala & Kirman Bilgin, 2020), creative thinking
(Himmetoglu, 2021) skills are insufficient. If it is desired for secondary school
students to acquire these skills along with the acquisition of professional knowledge
about life skills, these skills must first be acquired by the pre-service teachers (Kirman
Bilgin, 2019). Samanci et al. (2020) found that entrepreneurship, Alaca et al. (2021)
communication, Himmetoglu (2021) creative thinking, Kirman Bilgin and Senel
Coruhlu (2021) teamwork skills of pre-service science teachers should be developed.
Therefore, it is important to design and present guidelines or guidance materials on
how pre-service teachers can acquire life skills. For this purpose, science educators
should play a role in determining the content characteristics of the guide to be
designed. Therefore, investigating to what extent the undergraduate course processes
carried out by science educators include life skills is very valuable for the guide to be
designed. It is believed that the results of this research will provide an opportunity for
science educators, curriculum designers, authorized institutions, and individuals to
evaluate the processes based on science education.

Research Questions

The current research aims to determine the processes conducted by science
educators who teach in the science teaching major to provide life skills in learning
environments in order to design a life skills education guide in science. In line with
this main objective, the following research questions are sought to be answered:

What are the types of activities that science educators perform in order to teach
life skills in learning environments?

What are the life skills indicators that science educators try to teach in learning
environments?
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What are the suggestions of science educators for teaching life skills?

Method

The research model, participants, data collection tool, and data analysis are all
presented in this section.

Research Model

Within the scope of the research, data were collected through interviews by
ensuring the participation of science educators from every region in Turkey. The data
obtained were not intended for generalization but were collected in order to address
the life skills education guide in science planned to be designed. In this guide, it is
planned to design sample learning environments to increase pre-service science
teachers’ use of life skills. Therefore, the research process was conducted with the
nested multiple-case design of the special case method (Cohen & Manion, 1994)
because the life skills included in the science curriculum are analytical thinking,
entrepreneurship, communication, decision-making, teamwork, and creative thinking.
Within the framework of each research question, the opinions of science educators
were taken for each life skill. Each skill and each science educator constitute multiple
nested cases of the research.

Participants

A total of 21 science educators from 13 universities, and three academics from
each of the seven regions of Turkey, volunteered in the current research. Table 1
shows the demographic characteristics of these participants.

Table 1
Demographic Characteristics of Participant Science Educators
Seniority
Region University Title 10-15 Over 15 Sex
Years years
Mediterranean Mersin Uni. _ Ass@st. Prof. \ Female
Region Cukurova Un!. Assist. Prof. \ Female
Cukurova Uni. _ Prof. \ Male
Eastern Ataturk Uni. Prof. v Male
Anatolia Assoc. Prof. \ Female
Region Van Yt_Jzuncu Assoc. Prof. N Male
Yil Uni.
Aegean Ege Uni. Assoc. Prof. \ Female
Region Ege Uni. Prof. \ Male
Ege Uni. Assoc. Prof. N Male

(continued)
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Table 1 (continue)

Seniority
Region University Title 10-15 Over 15 Sex
Years years
Southeastern Kilis 7 Aralik Assoc. Prof. N Male
Anatolia Uni.
Region Dicle Uni. Assist. Prof. v Male
Dicle Uni. Assist. Prof. v Male
Central Middle East Prof. N Female
Anatolia Technical Uni.
Aksaray Uni.  Assoc. Prof. \ Female
Gazi Uni. Assist. Prof. N Female
Blacksea Trabzon Uni. Prof. N Male
Region Trabzon Uni. Prof. N Male
Region Trabzon Uni. Assoc. Prof. N Male
Marmara Marmara Uni. Prof. N Female
Region Marmara Uni.  Assist. Prof. N Male
Yildiz Prof. N Male
Technical Uni.

Science educators who have conducted at least one of the courses of Science
Curriculum and Planning, Science Teaching Laboratory Practices I-11, Instructional
Technologies, and Material Design and Special Teaching Methods I-11 for one semester
in the Department of Science Education were included in the research as a criterion. Within
the framework of research ethics, participant academics were coded as Al, A2, ..., A21.

Data Collection Tool

Within the framework of the research, interviews consisting of semi-structured
questions were utilized. The duration of the interviews was between 58 and 126
minutes and 15 academics conducted face-to-face interviews, while 6 academics
conducted online interviews. The questions were developed by a science educator and
validated by a science teacher and three science educators. The teachers and
academics involved in the validation studies gave their opinions on the questions
developed within the scope of the objective of the research. The research team updated
the questions taking into account the feedback. The developed questions were tested
by conducting interviews with two science educators to see if the data needed for the
research objective could be obtained. The interview questions were ready for use after
the validity and reliability studies were completed in this manner. The following are
the interview questions for analytical thinking abilities: “1) What subjects do you
teach?”, “2) What do you do in the context of these classes?”, “3) How do you help
pre-service teachers develop analytical thinking skills within the context of these
courses?”, “4) What activities can be conducted within the scope of these courses to
assist pre-service teachers in developing analytical thinking skills? What are your
recommendations?” The same questions were asked for other skills.
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Nature of the Research and Ethics

Cogency and transmissibility are two characteristics required for validity in
qualitative research. The credibility of this research was attempted to be ensured by
using depth-oriented data collection and expert review methods appropriate to the
objective of the research. A science educator coded the data collected in the scope of the
study’s first two research questions. The data obtained by the other science educator,
who was accepted as an expert, were also coded and the inter-coder agreement
coefficient was .83 for the first research question and .77 for the second research
question according to Miles and Huberman’s (1994) reliability formula. Following that,
common codes were created by discussing the codes that did not match the scope of the
first research question, and the codes were finalized. Within the scope of the second
research question, the coefficient of agreement calculated after discussing the life skills
indicators (Kirman Bilgin, 2019) (Table 7) that did not form a consensus between the
coders was .85. The findings did not include indicators on which there was no
consensus. The recommendations within the scope of the third sub-research question
were descriptively analyzed and conveyed to the reader as expressed. The raw data
obtained within the framework of the research objective were coded without
interpretation. At the same time, it was attempted to increase the transferability of
current research by reaching out to science educators from all regions of Turkey. The
characteristics of reliability sought in qualitative research are consistency and
confirmability. The authors were involved in all processes of creating the research
report, and the report was prepared for the reader by conducting discussions about the
process, the consistency of the research, and the raw data were kept and re-discussed at
any time, which are among the procedures to increase conformability.

After the necessary research permission procedures were completed, the research
process continued with the voluntary participation of science educators. Before the
interviews were held, the participants were informed about the purpose of the research and
that the research data would not be used for any other purpose. The significance of the data
to be obtained from science educators on science teacher training processes was explained,
and the interviews were conducted in this manner. To avoid data loss, the participants’
voices were recorded. All the research processes mentioned above were designed to
improve research quality while also paying attention to ethical procedures.

Data Analysis

The data obtained from semi-structured interview questions were analyzed
using content and descriptive analysis within the scope of the first two research
questions. The codes and frequency values that emerged within the scope of the first
research question are presented in a table. The indicators that emerged within the
scope of the second research question of the research were handled in two different
codes planned (consciously trying to gain the indicators discussed by science
educators) and unplanned (trying to gain the determined indicators without being
aware of them by science educators) and presented in tables. These life skills
development indicators for pre-service science teachers were constrained by the
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indicators proposed by Kirman Bilgin (2019). After the descriptive analysis
processes, the specific and general suggestions of science educators for gaining life
skills that emerged within the scope of the study’s third research question were
presented in tables organized by life skills.

Findings
In this section, the findings obtained for determining the processes and suggestions
of science educators for gaining life skills in their lessons are presented. The findings

obtained for the first sub-research question, “What are the types of activities conducted
by science educators to gain life skills in learning environments?” are as follows:

Table 2

Types of Activities Conducted for Acquiring Analytical Thinking, Creative Thinking
and Decision-Making Skills

Life Skills
Activity Types AT CT DM

M @O @
Research and Inquiry Activities 2 - -
Argumentation Practices -
Providing Conceptual Information about the Skill -
Writing Science Fiction Stories
Experiment Activities
Designing a Lesson Plan
Question-Answer in the Framework of Science Concepts
Feedbacks
Conducting Observation
Assigning Tasks for Solving Daily Life Problems
Discussion for Solving Daily Life Problems
Draw Your Dream Activity
Putting Yourself in Another’s Shoes Activity -
Material Design -
Reaching the Right Decision and Providing the Right
Environment for Learning
Providing Free Learning Environments -
Problem Solving Activities 5
Solving Problems in Authentic Ways -
Project-based Learning Practices 2
1

Activity
Environment

1
1

K

'
N[N 1

N[
N

[

=
'

[y

Bl

\
~N|P e
\

N

In-School Learning Environments

QR Code Applications

Scenarios

Discussion of Socio-Scientific Topics

Verbal and Written Guidance -

STEM Practices -

Designing Design-Based Materials -

Design Practices -

Technology-Supported Practices and Competitions 1 - -
(continued)

IR IN|W|
N

\
=]

||
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Table 2 (continue)

Activit Life Skills

Envirozment Activity Types AT CT DM
M O @

Out-of-School ~ Community Service Practices Course Tasks - - 1

Learning
Environments

AT: Analytical Thinking, CT: Creative Thinking, DM: Decision Making

Table 2 shows that project-based learning, problem-solving and solving daily
life problems were mostly used to develop analytical thinking skills. Within the scope
of creative thinking skills, it is observed that science educators mostly prefer lesson
plans and material design practices. The following is a portion of the science
educator’s response coded A3 for creative thinking skill:

I usually try to let the kids go; | do not put too many restrictions on them. | do not
dictate to them to gain something. | used to do this, for example. | was in charge of
distributing the learning outcomes. | said, “these methods and techniques are yours,
and these are yours”. | limit them by telling them to transfer this outcome to us. |
realized it was not beneficial for them. Children have their unique talents and
interests because they are unique individuals. These individual differences, | believe,
should be considered as well. In this regard, | have been leaving them alone for the
last two or three years. | mean, | saw that when | made them free, | saw that more
creative and beautiful activities resulted when they chose the outcomes on their own,
determined the new methods and techniques on their own, and presented us with
activity in that regard.

This response of the A3-coded science educator is in the code of providing free
learning environments and designing materials. Regarding decision-making skills,
most of the science educators emphasized designing materials and assigning tasks.
Table 3 shows the types of activities conducted by science educators to develop
teamwork, communication, and entrepreneurship skills.

Table 3

Types of Activities Conducted to Acquire Teamwork, Communication and

Entrepreneurship Skills

Activity . Life Skills

Environment /\CUVItY Types TW®H C® EM
1 - -

Conducting Peer Review

In-School Individual Presentation - 6 -
learning Experiment Activities - - -
environments Think-Discuss-Share Activity 1 - -

Discussing Entrepreneurship Examples Environment - - 1

(continued)
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Table 3 (continue)

Activity
Environment

Activity Types

Life Skills

TW@®H c E®

In-School
learning
environments

Assigning Tasks for Solving Daily Life
Problems

Station Technique

Cooperative Learning Practices

Using Checklists

Micro Teaching Practices

Debate

[N

Project-based Learning Practices

NI

Role-Playing Activities

Interview

Question & Answer

Making STEM Practices

N[

Assigning Team Tasks

[y
[N

Conducting Experiments as a Team

Presentation as a Team

Discussion

Out-of-School
Learning
Environments

Community Service Practices Course Tasks

Talk on the Importance of the Skill

Out-of-school activities (picnics, etc.)

Encouraging Research in Non-Institutional
Environments

Writing and Presenting a Notice

| P (RO N

TW: Teamwork, C: Communication, E: Entrepreneurship

When Table 3 is examined, it is observed that, in terms of teamwork and
communication skills, science educators primarily attempted to gain these skills by
assigning team tasks and presentations on their tasks. On the other hand, it has been
observed that science educators primarily made recommendations to develop
entrepreneurship skills. The following is a portion of the science educator coded-
A20’s response to entrepreneurship skills:

First of all, we give a problem situation about entrepreneurship. For example, |
opened a course called My Idea is Life, an elective course. ... We made a robot
about ardinios, and we coded it with the help of computer scientists. ... Our robot
had a feature, it would turn left when it saw an obstacle within 25 centimeters.
It had 152 lights, one red and one white. If there is no obstacle, it lights up white,
and as soon as it sees an obstacle, the color of the light turns red. When we did
this with the children, they said, teacher, how can we take this to the next level?
If we install a sensor, it will be a firefighter, if we install it on an ardinio, it will
be a remote-controlled car. Then they said, let us cover it and put our tea on it.

This response of the science educator coded A20 is included in the code of
having STEM practices. The findings obtained for the second sub-research question,
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“What are the life skills indicators that science educators try to provide in learning
environments?” are presented in Table 4.

Table 4

Indicators of Analytical Thinking, Creative Thinking, and Decision-Making Skills that
Science Educators Address in Their Courses
Life skills indicators that they address

A Analytical thinking Creative thinking Decision making
Planned  Unplanned  Planned  Unplanned  Planned Unplanned

Al AT1, 4,5 - CTl1,2 - DM1, 2,3 -
A2 - - CT1 - - -
A3 - - CT1 - DM3, 7 -
A4 - - CT1 - DM4 -
A5 - - CT1 - DM4, 5 -
Ab - ATl CTl - - -
A7 AT1,56 - CT1 - DM1, 2 -
A8 - AT1 CT1 - DM6 -
A9 AT1 - CT1 - - -
Al0 ATl - CT1,2 - DM1, 2,6 -
All - - - - - -
Al2 - AT1 - - - -
Al3 - - CT1 - DM4 DMS5, 6
Al4 - - CT2 - DM5 -
Al5 - - CT2 - DM1, 6 -
Al - - CT1 - DM7 -
Al7 ATl - - - - -
Al8 - - - - - -
Al19 - - CT2 - DM3, 7 -
A20 - - - - DM5, 7 -
A21 ATl - - - DM7 -

A: Participating Academician / The codes of the indicators (Kirman Bilgin, 2019) are given in Appendix.

When Table 4 is analyzed, it is seen that science educators mostly focus on AT1,
organize their data to solve the problem they face, CT1 within the scope of creative
thinking skill, produce new ideas for the professional field, design original materials
indicators in the context of analytical thinking skills, in learning environments. A part
of the response of the science educator coded A8, which shows that he addressed the
outcome CT1, is as follows.

I do not usually focus on creative thinking, but I can only do so briefly in
materials lessons. 1 mean, not every lesson is theoretical and practical, and
creative thinking takes practice. ... For example, when 1 tell the children to
prepare material about liquid pressure, | tell them that | want them to think and
design something unique, not something that has already been done in the
current system. Let us talk about this design, its feasibility, cost, economy,
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reusability, and so on, and then put it into action. Therefore, during the materials
lesson, children think creatively.

Within the scope of decision-making skills, it is noteworthy that each academic
addresses different decision-making indicators. The indicators of teamwork,
communication, and entrepreneurship skills addressed by science educators in their
lessons are shown in Table 5.

Table 5

Indicators of Teamwork, Communication, and Entrepreneurship Skills that Science
Educators Address in Their Lessons
Developing life skills indicators

A Teamwork Communication Entrepreneurship
Planned Unplanned Planned Unplanned Planned Unplanned

Al Tw7 - C4 - El -

A2 - - C4 - E20 -

A3 Twi, 2 - - - - -

A4 TWL,2 - C4 - - -

A5  TwW2 - - - - -

A6 - - - - - -

A7 TW3,47 - Cl,4 - - El
A8 - - - C4 - -

A9 Tw2,3 - Cl - El -
Al10 TWwW1,4 - Cl,4 - - El, 2
All  Twl - C4 - El -
Al2 - - C4 - - -
A13 TW5,6,7 TWH5,6 C3,4 - - -
Al4d  TW2,4 - Cc4 - - El, 2
Al5 TW1,2,4 - C3,4 - - -
Al6 - - C4 - - El
Al7  TwW1, 4 - C4,7 - - -
Al18  Twi - C1,5 - El -
Al19  Tw3,7 - - C1 - -
A20 Twil - C4 - - El
A21 Tw1 - Cl - - -

When Table 5 is examined, it is evident that each of the science educators
attempted to gain various indicators within the scope of teamwork in the learning
environments. Within the scope of communication skills, it is noteworthy that they
try to gain the indicators of communication skills both planned and unplanned - even
if they do not aim to do so in the processes they carry out - such as C1 respects the
living beings they communicate with, C2 acts empathetically towards the living
beings they communicate with, C3 is an effective listener when communicating, C4
can open themselves appropriately when communicating, C5 is harmonious in verbal
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and non-verbal messages. It is seen that the academics do not include the indicators
of C6 uses I-language, C7 shows assertive behavior, C8 acts transparently in
communicative environments, and C9 speaks concretely while communicating in
learning environments. A18’s response to the related question is as follows.

I use group work to improve their communication skills. Communication skills
are first developed after they have worked within themselves for a certain period.
Then you can see that the communication skills of the pre-service teachers
improve when they communicate with the rest of the class. For example, we have
observed many times that an individual who never speaks, asks questions, and
does not express himself/herself in a scientific sense often takes the floor with
the role he/she has taken in group work and with the support of his/her
groupmates.

It is observed that the science educator coded A18 emphasized learning outcome
C4 in his/her lessons in a planned manner. A9’s response to the subject is as follows.

In fact, I do not particularly cover this topic in my classes. What do | do? | do
not know how much it works, but I emphasize that the pre-service teachers need
to make sentences; teamwork also improves this skill, but since we give it as
homework, we do not know much about what they are going through.

The answer given by A9 indicates that he took into account the learning outcome
C4 unplanned. The findings obtained from the third sub-research question, “What are
the suggestions of science educators for gaining life skills?”” are presented in Table 6.

Table 6

Special Suggestions of Science Educators for Acquiring Life Skills

Life Skill  Special Suggestion
Project-based teaching practices should be implemented (A1)
Daily life problems should be solved (Al - A7 - Al4 - A16)
They should be made to internalize the given problems and experience a sense
of necessity (A5)
Learning environments based on problem-solving should be organized and
relevant tasks should be assigned (A6)
A diary should be kept for the problems they solve in their daily lives (A7)
Socio-scientific issues should be discussed (A8)
Academics should acknowledge this skill (A9)
Case studies should be discussed, and research assignments should be assigned
(A1l4)

Analytical Thinking

(continued)
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Table 6 (continue)

Life Skill

Special Suggestion

Entrepreneurship

Social responsibility projects can be conducted in clubs (A1)

We can exhibit the materials we produce at science fairs (A6)

Local problems should be identified, and solutions should be proposed (A7)
Democratic discussion environments should be created (A9 - A18)

Community service practices course can be used to develop this skill (A14)
Students with a tendency towards entrepreneurship can be identified and they can be
provided with training in this direction. Students should be encouraged (A17)

Communication

Democratic discussion environments should be provided (A1, A6)

Pre-service teachers should be directed to different institutions and assigned related
tasks A3)

Teacher-student communication can be discussed by considering regional
differences (A8)

Teamwork should be utilized more (A9)

There should be physically convenient learning environments where pre-service
teachers can easily communicate (A10)

Joint time should be spent for academician-pre-service teacher communication in
out-of-school environments (A10 - A16)

Pre-service teachers should be given opportunities to express themselves and
encouraged (A18)

When forming teams, it is important to identify the individual needs of the members
and create teams that will complement and support each other’s deficiencies (A21)

Decision
Making

Project-based learning practices should be utilized (A1)

Having professional self-efficacy and developing conceptual knowledge should be
emphasized (A6)

Daily life problems should be solved (A7 - A21)

Task-related criteria should be provided (A8)

Democratic discussion environments should be organized (A15)

Teamwork

Team tasks should be given - experiment, game- (Al - A7 - A21)

Teams that are heterogeneous within the team and homogeneous between groups
should be formed; and especially teams should include individuals of all genders (Al
- A5 - Al6)

Teamwork should be optional (A2)

Out-of-school activities should be organized (A3)

Laboratory activities should be carried out as teamwork (A5)

Courses focused on performance evaluation should be lectured (A10 — A20)
Follow-up work should be carried out after the tasks are given to the pre-service
teachers (Al4)

Teams should consist of less than 5 people (A16)

(continued)



16

Arzu Kirman Bilgin et al.

Table 6 (continue)

Life Skill  Special Suggestion

Creative Thinking

Free environments should be provided where the pre-service teachers can
apply what they have learned in teaching practice courses (Al - A2)
Project-based learning practices should be conducted (A5 - A10)

Pre-service teachers should be instructed to design original experiments (A6 -
Al2 - A21)

They should solve their own daily life problems (A8 - A14)

Well-equipped free classroom environments should be provided (A16)

This skill can be developed through argumentation practices (A18)
Pre-service teachers should be provided with problems they encounter for the
first time (A19)

A: Participant Academics

When Table 6 is examined, the suggestion of the science educator coded A9 on
the need for academicians to recognize this skill in order to provide pre-service
science teachers with analytical thinking skills draws attention. When the suggestions
given are examined in general, it is observed that solving daily life problems for
analytical thinking, creative thinking, and decision-making skills, conducting the
given tasks in teams for communication and teamwork skills, and giving the
opportunity to market their products by allowing them to think for entrepreneurship
skills are emphasized. The suggestions of science educators for gaining life skills are
shown below.

Environments, where they can use life skills, should be provided (A5 - A20)
When there is a change in curricula, academics should be trained first so that
academics can provide these skills to pre-service teachers and pre-service
teachers can provide these skills to their students after they are appointed.
Academics need to update themselves (A6 - Al4 - A15)

MoNE should include in the curriculum which indicators are meant when
emphasizing life skills (A7)

Teachers and pre-service teachers should think about how much they can
teach these skills and get help from us to complete their deficiencies (A7)
They need to acquire life skills through education (A7)

It is required to focus on the acquisition of more than one skill by giving a
case study. This can be achieved by giving feedback to pre-service teachers’
lesson plans (A8)

These skills should be addressed implicitly when designing lesson plans for
science objectives (A8 - A14)

A rubric can be prepared, and pre-service teachers can be given feedback on
this rubric within the scope of the tasks given (A8)

Lessons should be conducted through scenarios or problems from daily life
for context-based learning practices (A9)
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e These skills should be acquired by considering the undergraduate program
as a whole, and the acquisition of these skills should be spread throughout
the process (A13)

e They should be equipped with theoretical knowledge to help children acquire
these skills (A16)

¢ It should be emphasized that acquiring these skills is important for our lives

(Al16 - A17)

Many skills can be acquired by combining science and theater (A14)

Courses should be offered to help them acquire life skills (A15)

Academics should try to develop such skills in all courses (A17)

Micro-teaching practices should be realized within the framework of context-

based practices (A17)

e They should receive an education that starts in the family and encourages
questioning (A21)

When the general suggestions offered by the academicians are analyzed, the
suggestions of science educators coded A6, Al4, and A15 for science educators to
update themselves are noteworthy. When the suggestions given are examined in
general, it is observed that pre-services should be equipped with professional
knowledge about life skills and learning environment practices that will pave the way
for them to acquire life skills should be included.

Discussion, Conclusion, and Recommendations

To design a guide for life skills education in science, the findings obtained on
the determination of the processes conducted by science educators to gain life skills
in learning environments will be interpreted in this section. Comments on each life
skill are presented separately.

It is observed that some science educators utilize problem-solving activities in
order to develop analytical thinking skills and even choose these problems from daily
life. It was revealed that some of them preferred the project-based teaching method.
Areesophonpichet (2013) found that concept and mind maps and Olga (2015) found
that problem-based learning contributed to the development of students’ analytical
thinking skills. Sternberg et al. (2008) stated that the way to teach analytically is to
encourage students to analyze, criticize, judge, compare, assess, and evaluate. From
this perspective, it can be said that the methods and techniques chosen by science
educators are appropriate steps to provide pre-service teachers with analytical
thinking. Hareket et al. (2016) emphasized that academics who do not direct education
faculty students to think analytically are one of the important problems in the Turkish
education system. Although science educators use different types of activities, the
findings from the interviews reveal that most of the indicators of analytical thinking
skills are not addressed in these activities. It is observed that only the indicator
“organizes data to solve the problem encountered” (AT1) is addressed. The reason for
this can be regarded as the fact that science educators do not focus on analytical
thinking skills in learning environments. One of the science educators emphasized the
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importance of academicians recognizing this skill in his suggestions, which can be
interpreted as a comment proving this situation. Considering the suggestions of
science educators, it was suggested that problem-solving activities concealed in daily
life examples could improve the analytical thinking skills of pre-service science
teachers. The reason science educators make such suggestions may be due to the fact
that analytical thinking processes include problem solving processes (Polya, 1945).
Since analytical thinking skill requires reaching a solution by using different methods
of analyzing the data related to the problem encountered, it is critical to use problem-
solving activities to develop analytical thinking skills (Ariol, 2009). The fact that these
problems are related to daily life can help pre-service teachers to internalize these
problems.

It is believed that the science educators who took part in the research did not
design the content of the courses they taught in teacher preparation programs in a way
to gain entrepreneurship skills. However, it is understood that science educators
attempt to develop pre-service teachers’ entrepreneurial skills through discussions
about the importance of the skill. According to the findings, science educators are
lacking in terms of gaining entrepreneurship skill indicators. It was found that science
educators who focused on gaining entrepreneurship skills focused only on developing
business ideas. Considering that the number of indicators for developing pre-service
science teachers’ entrepreneurship skills is 42, it is clear that science educators are
insufficient in terms of providing the indicators of this skill. It is observed that the
suggestions proposed by science educators to provide entrepreneurship skills to pre-
service teachers mostly suggest various learning activities within undergraduate
courses. One of the science educators’ suggestions to identify local problems and
propose solutions is a valuable suggestion for developing the country’s economy.
Because the number of entrepreneurs in a country is directly proportional to the
stability of its economy. As it can be seen from these findings, it is understood that
science educators’ understanding of providing entrepreneurship skills to pre-service
teachers is not sufficiently developed. Undergraduate pre-service science teachers’
understanding of entrepreneurship skills should include both theoretical and
experiential processes (Koopman et al., 2013; Oplatka, 2014). Furthermore, these
processes require training to help future teachers understand how to impart
entrepreneurial skills to their students (Mbanefo & Eboka, 2017). Therefore, it can be
said that the academicians in this research need to make their course content one that
enables pre-service science teachers to comprehend entrepreneurial skills and learn
how to teach them to their students in the future. When the updated undergraduate
science course contents are examined, it is seen that the Economics and
Entrepreneurship course is among the general culture elective courses. However, it is
also seen that there is no guideline on how to conduct this course with pre-service
science teachers.

It is observed that, in terms of communication skills, science educators primarily
attempted to gain this skill by assigning team tasks and presentations on their tasks.
In a study of pre-service teachers, it was discovered that pre-service teachers generally
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believed that teamwork, discussion, and drama would improve their students’
communication skills (Alaca, 2019). It was found that science educators place a
greater emphasis on teamwork in the development of communication skills. While
creating discussion environments in learning environments is important for science
learning and teaching (Er Nas et al., 2019; Henderson & Wellington, 1998), it will
also help students develop their communication skills. Similarly, making
presentations to pre-service teachers will make significant contributions to the
development of their communication skills. Within the scope of communication skills,
it is seen that academics try to gain the first 5 indicators of communication skills both
planned and unplanned, even if they do not aim to do so in the processes they conduct.
It was determined that the academics did not include the indicators of communication
skills in their learning environments: C6 Uses | language, C7 shows assertive
behavior, C8 acts transparently in the environments in which they communicate, and
C9 speaks concretely while communicating. The fact that the academics did not
include four indicators may indicate that they do not have sufficient knowledge of the
communication skills indicators. An unknown or incomplete subject cannot be
integrated into the implementation process (Ayvaci et al., 2016). The fact that
academicians who train and will train future pre-service teachers do not have a strong
command of communication indicators may also have a negative impact on the
teaching process. As a result, it is critical to assist academicians in recognizing and
developing communication skills.

It has been observed that science educators use a variety of methods and
techniques to assist pre-service science teachers in developing decision-making skills.
They assign tasks such as designing materials, and course plans, assigning projects,
assigning daily life problems, and creating a discussion environment on various topics
among these. All of the learning environments where these procedures were
performed required the pre-service teacher to use their decision-making skills. The
brainstorming technique, which is a discussion method, is particularly well-known for
enhancing decision-making abilities (Mentzer, 2011). There are, however, differences
in the decision-making indicators that science educators value the most in learning
environments. However, the decision-making process as a whole must be considered.
The decision-making process is not complete until individuals put their chosen
decision into action (Bergland, 1974). Project-based learning practices, assigning
tasks, and solving daily life problems, according to science educators, can help pre-
service science teachers improve their decision-making skills. These suggestions have
the potential to be effective. This is because pre-service science teachers must fulfill
their duties within the scope of applied courses during their professional training, and
decision-making ability is a skill that plays a significant role in an individual’s success
(Steele et al., 2007).

It is observed that, in terms of teamwork skills, science educators primarily
attempted to gain this skill by assigning team tasks and presentations on their tasks. It
has been observed that all science educators prioritize teamwork and communication
skills over other skills in learning environments. The preference for the use of
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teamwork by all science educators may be due to a number of characteristics such as
the fact that teamwork contributes to productivity by sharing tasks and responsibilities
among students (Morrison, 1998; Natale et al., 2004), has a positive effect on the
development of other life skills such as entrepreneurship and communication skills
(Kets De Vries, 1999), supports personal responsibility (Smith, 1996), and develops
effective listening skills (Harris & Harris, 1996). It is clear that each of the science
educators attempted to gain various indicators within the scope of teamwork in the
learning environments. This could be because teamwork covers a wide range of other
skill areas.

According to the data obtained from science educators, these educators primarily
use various methods such as material design, problem-solving, and project-based
teaching practices in their courses to develop creative thinking skills. These methods
are considered to be highly compatible with creativity skills because they include
processes that encourage pre-service teachers to think and solve problems, put
forward different ideas, critically evaluate these ideas, and choose the most
appropriate one. This is because, as suggested by Baer and Kaufman (2012), these
methods include processes such as critical thinking, evaluation, and decision-making,
as well as methods based on divergent thinking such as fluency, flexibility, originality,
and elaboration. This shows that most science educators are aware of the importance
of creative thinking and incorporate it into their courses through the use of appropriate
strategies. The fact that science educators express generating new ideas for the
professional field, designing original materials, and generating new ideas in terms of
technology as indicators of pre-service teachers’ creative thinking skills suggests that
at this stage of education, they focus on indicators that are compatible with both the
teaching profession and the field of science. Although these indicators do not provide
educators with sufficient insight into pre-service teachers’ competencies in teaching
creativity, the emphasis on the development of creative teaching skills in the teacher
training process indicates the importance placed on the training of creative pre-service
teachers. Considering that pre-service teachers may have the potential to design
different teaching methods for students with different learning skills, to explain a
subject in many ways, and to solve the problems they encounter creatively when they
start their job, it can be said that it is promising for their students to develop their
creative thinking skills. This is because, although creative teaching and teaching
creativity are different concepts, teaching creativity is thought to be related to creative
teaching (Jeffrey & Craft, 2004). Finally, when the methods suggested by science
educators to develop creative thinking skills are examined, the fact that these methods
mostly involve processes such as problem-solving and designing reveals the
educators’ awareness of creative thinking skills, and their suggestions are methods
that are very likely to be applied considering the current science teaching
undergraduate program. It is worth noting that the participants proposed methods that
differed from those used in their own courses. Science educators’ courses may be
limited, and their recommendations may include applications in other courses. As an
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example of this situation, consider the suggestion related to the teaching practice
course.

When the general suggestions of science educators for improving the life skills of
pre-service science teachers are analyzed, it is observed that they first offered
suggestions for academicians. It was stated that science educators should first know the
subject to gain life skills. Science educators emphasized that these skills should be
acquired through course plans. This suggestion is significant suggestion considering the
science teaching undergraduate program. This is due to the undergraduate program’s
elective courses, Critical and Analytical Thinking - Economics and Entrepreneurship -
Human Relations and Communication, which are offered for 2 hours per week in order
to develop life skills. These courses are designed to help students develop these three
life skills. Given the number of courses in the elective course pool and the number of
academics with various areas of specialization in the main science departments, it is
reasonable to conclude that the chances of selecting all or even one of these courses are
slim. There are also no specific courses for decision-making, creative thinking, or
teamwork skills. It is observed that the Science Teaching 2 course, which has only 3
class hours per week, has content for examining activities for life skills. However, the
content of the course has different titles, and it can be seen that both introducing these
skills and examining activities for these skills is not a process that can be conducted
during this course. Moreover, science educators suggest that more than one skill should
be developed at the same time, and in order to do this, theoretical knowledge about life
skills should be given to pre-service teachers. Based on the opinions of science
educators, it can be said that undergraduate science teaching course contents are weak
in terms of providing life skills.

After reviewing the general suggestions of science educators for gaining life
skills, it was determined that the guide to be designed should provide more than one
life skill in one activity, benefit from context-based learning practices, and include
theoretical information to introduce these skills. It was determined that project-based
learning and activities for solving daily life problems should be used for analytical
thinking skills, and course plans and material design activities focused on daily life
problems should be used for creative thinking skills in the guide to be designed. For
decision-making skills, it was also found that course plans, material design, and
problem-solving activities related to daily life should be used. It was suggested that
activities focusing primarily on teamwork be included in the guide for teamwork and
communication skills. It was revealed that the design guide should include activities
that address and solve local problems. According to the findings of the interviews,
science educators focused on teamwork, communication, and creative thinking skills
in learning environments, but did not address all indicators of these skills. Another
finding of the research is that science educators must adhere to educational reforms.
In general, science educators emphasized the importance of including activities
involving daily life problems in order to gain life skills. It is suggested that education
policymakers consider the findings of the related research and contribute to the efforts
to update the science teaching undergraduate program.
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Toplumun temel gereksinimlerini karsilamak i¢in mesleki egitim vermek,
yiiksekdgretim kurumlarinin en dnemli amaglarindandir. Egitim fakdilteleri de bu
gereksinimleri  karsilayan temel kurumlardan biridir.  Bireylerin  temel
gereksinimlerini karsilayabilmeleri icin gerekli olan beceriler, giiniimiizde yasam
becerileri veya yirmi birinci yiizy1l becerileri olarak adlandirilmaktadir. Bu beceriler
bireylerin, karsilastiklar1 giinliik yagam sorunlarini bilimsel bilgiye dayanarak veya
bilimsel bilgiyi elde etme yollarin1 kullanarak ¢ézmelerini saglarlar (Kwok, 2018).
Yasam becerileri, zorunlu egitim-6gretim siiregleri tamamlandiktan sonra bireylerin
yasama tutunmalarimi saglayan, kariyer gelisimlerinde de kullandiklar1 becerilerdir
(Ball ve dig., 2016). Fen bilimleri dersinin de bilimsel verileri anlama ve yorumlama
firsat1 tan1dig1 diisiiniildiigiinde yasam becerilerini kazandirmak igin 6nemli bir firsat
oldugu soylenebilir. Bu yilizden yasam becerileri, fen bilimleri dersi &gretim
programma 2013 yilinda katilmistir. Bu beceriler gelisim donemleri agisindan
ortaokul Ggrencilerine kazandirilmasi gereken becerilerdir ve ileriki yaslarda ruh
sagliklarin1 korumalar1 agisindan da énemlidir (Kaufman, 2013; Ummet ve Demirci,
2017). Bu becerileri ortaokul &grencilerine kazandirabilmenin iki 6nemli etkeni
vardir. Bunlardan birincisi fen bilgisi 6gretmenleridir, ikincisi ise fen egitimcileridir.
Gelecegin Ogretmenlerini yetistiren fen egitimcilerinin yiirtttiikleri lisans ders
stireclerinde yagam becerilerini 6gretmen adaylarina kazandirmalar1 ¢ok 6nemlidir.
Ciinkii 6gretmen adaylarinin lisans dgrenimleri boyunca bu becerileri kazanmalari,
goreve basladiklar1 zaman kazandiklarini 6grencilerine aktaracaklart ve mesleki
bilgilerini kullanacaklar1 anlamina gelmektedir (Hu ve dig., 2013). Ogretmenlerin ve
akademisyenlerin yasam becerilerini 6gretmeyi, 6grenme siirecinin bir pargasi olarak
gormeleri, tlkelerin her yonden ilerlemesini gerektiren énemli bir sorumluluktur
(Larson ve Miller, 2011).

Fen bilimleri dersi 6gretim programina yasam becerilerinin 2013 yilinda
katilmasima karsin fen bilgisi 6gretmenligi lisans ders icerikleri 2018 yilinda
giincellenmigtir. Bu durumun bazi sorunlar ortaya g¢ikaracagi sdylenebilir. Cilinki
Ogretim programinda yer alan yagam becerilerini tanimayan ve kendi becerilerini
gelistirmeyen fen bilgisi dgretmen adaymnin gelecekte 6grencilerine bu becerileri
kazandirmasi da zordur. Ogretmen adaylarinin yasam becerilerini tanimalarina ve bu
becerileri uygulamalarina firsat tanimamak, goéreve basladiktan sonra 6grencilerinin
ogrenme ¢iktilarini olumsuz etkileyeceginin bir gostergesidir. Ogrencilerin yasam
becerilerine yonelik 6grenme ¢iktilarinin istenilen diizeyde olmasi i¢in fen bilgisi
Ogretmen adaylarinin yasam becerilerini tanimasina ve kendi yasam becerilerini
gelistirmesine firsat taniyan kilavuzlarin tasarlanmasi 6nemlidir. Fen bilimleri dersi
Ogretim programinda yer alan yasam becerileri; analitik diistinme, girisimcilik,
iletisim, karar verme, takim ¢aligmasi ve yaratict diigiinmedir. Fen bilimleri 6gretim
programi, bilginin kaynagmi arastiran ve sorgulayan bireyler yetistirmeyi
amaclamaktadir (Milli Egitim Bakanhg [MEB], 2018). Arastirma-sorgulama
stireglerini yasamadan 6grencilerin fenin dogasini anlamasi, giinliik yagam sorunlarini
¢ozmesi, fen okur-yazar1 olmasi, bilimsel bilgiye ulagsmasi olanakli degildir. Analitik
diisinme, bu ozellikleri kazanmay1 kolaylastiran bir beceridir. Analitik diisiinme
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genel esaslartyla, sorunla ilgili verileri ayr1 ayri incelemek, birbirleriyle etkilesimini
kargilagtirmak (muhakeme etmek) bi¢iminde tanimlanmaktadir (Dewey, 2007).
Bireylere analitik diisiinme becerisini kazandirabilmek i¢in oOncelikle analitik
diistinmenin gostergelerinin ortaya konulmasi gerekmektedir. Bloom ve dig. (1956),
bireyin bir sorunu ¢éziimlerken verilerle ilgili 6ge analizi, iligkiler analizi ve orgiitsel
ilkeler analizi yapmasinin analitik diisiindiigiiniin gostergesi oldugunu belirtmektedir.
Behn ve Vaupel (1976) ise sorun hakkinda diisiinme, pargalara ayirma, sadelestirme,
Ozellestirme ve tekrar diisiinme seklinde analitik diisinmeyi bes gostergeye
ayirmaktadir. Marzano (2001) ise karsilastirma, siniflama, hata analizi, genelleme ve
Ozellestirme yapmanin analitik diisiinmenin gostergesi oldugunu belirtmistir. Fen
bilimleri dersini igeren Ogrenme alanlart ve igerdigi konular incelendiginde
Marzano’nun (2001) 6nerdigi analitik bir sekilde veri isleme sekillerinin fen bilimleri
derslerinin ~ 6grenme  ortamlarinda kazanimlarla birlikte — 6zlestirilebilecegi
goriilmektedir.  Ogretmen adaylarimin  bu  becerileri kazanabilmeleri ve
kullanabilmeleri, analitik diisiinme becerisini dgrencilerine kazandirmaya yonelik
mesleki bilgilerini, etkili bicimde kullanacaklari anlamina gelmektedir. Bu yilizden
adaylarmn bu beceriyi kazanmalarinin fen egitimi i¢in degerli oldugu s6ylenebilir.

Miller (1983) girisimciligi, yeni iiriin ve teknolojilerin gelistirilmesinde yenilik
arayist, verimlilik saglama ve risk alma gibi bilesenlerin meydana getirdigi yaratict
bir siire¢ olarak tanimlamaktadir. Shane ve Venkataraman (2001) girisimeilik
kavramimi tanimlarken firsati da bu bilesenlere dahil eder ve girisimciligi, karl
firsatlarin tanimlanmasi, degerlendirilmesi, somiiriilmesi olarak agiklar. Fen bilgisi
egitiminde girisimcilik, yenilige acik diinyada ogrencilerin bilimsel bilgileri
kullanarak kendilerine bu alanda nasil firsatlar yaratabilecegini 6grenebilmesidir.
Dahas1 6grencilerin gelecek kariyerlerinde fen bilgisi disiplinlerindeki bilgileri
kullanarak nasil yeni driinler ortaya ¢ikarabilecegini ve pazarlayabilecegini
Ogrenebilmesidir. Giiniimiiz fen bilgisi egitimi, Ogrencilere yenilik¢i beceri ve
mesleklerin kazandirilmasina yol acgan bir anlayisi belirtmektedir (Shidiq ve
Yamtinah, 2019; Stehle ve Peters-Burton, 2019). Bunun yaninda fen bilgisi egitimi,
ogrencilere gelecekte toplumsal gereksinimlere yaratici ¢oziimlerle cevap vermede
fen bilgilerinin nasil kullanilabilecegini kesfetme firsatlarini sunmalidir (Mbanefo ve
Eboka, 2017). Bunu saglamada en temel yol ilkokul diizeyinden {iniversiteye kadar
her basamakta fen bilgisi alaninda girisimci anlayisa sahip bireylerin yetismesini
saglamaktir. Buradan yola c¢ikarak o6grencilerin fen bilimleri dersi kapsaminda
girisimcilik kiiltiiriinii kazanabilecekleri egitim firsatlarinin saglanmasmin yolunun
Ogretmenlerin mesleki egitim siireglerine ve dgretim programlarina bu becerinin
kazandirilmasina yonelik siire¢lerin dahil edilmesiyle olacagi sdylenebilir.

Bireylerin bulunduklari ortam ve yasadiklari kiiltiirel deneyimlerden dolay1 pek
¢ok ortak duyguyu hissederek birbirlerine aktarmasina (Oskay, 2001) iletisim
denilebilir. Baker ve Shaw (1987) iletisim becerilerini s6zel olan ve olmayan iletilere
(mesajlara) karst duyarlik, etkili olarak dinleme ve tepki verme bigimi olarak
aciklamaktadir. Kisileraras: iligkilerde etkili olabilmek i¢in bu becerinin
gelistirilmesine ve kazanilmasina gereksinim vardir (Kyle-Rudick ve dig., 2019).
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fletisim becerisi kazanilmas1 zor olan bir beceridir (Nordin ve Broeckelman-Post,
2019). Bu beceri dogustan gelen bir beceri olmasinin yaninda 6grenilebilir ve
Ogretilebilir bir beceridir (Egan, 1994). Fen bilimleri derslerinde iletisim becerisinin
kazandirilmasinin zorunlu oldugu diisiiniildiigiinde bu becerinin fen bilgisi 6gretmen
adaylarma kazandirilabilmesi fen bilgisi 6gretimi i¢in gereklidir. Ciinkii adaylarin
hem 6grencileriyle daha etkili bir iletigim kurarak akademik basariy1 artirabilmesi i¢in
(Lynn, 2009) hem de ogrencilerine bu beceriyi kazandirabilmesi icin iletigim
becerisini kazanmasi degerlidir.

Karar verme becerisi, karsilasilan sorunlari ¢6zebilmek i¢in yol gosterici roliinde
olan bir beceridir. Karar verme siireci bireylerin karsilastiklar1 sorunu fark edip
¢ozmek istemesiyle baslar (Jimenez Aleixandre, 2002). Birey sorunu fark edip,
¢ozmek ister ve bunun igin ¢oziim yollarini arastirmaya baslar (Khishfe, 2012).
Buldugu ¢6ziim yollarinin olumlu ve olumsuz yonlerini karsilagtirir (Bergland, 1974).
Co6ziim yollart arasindan en uygun olanini seger ve uygular (Buchanan ve Henig,
1996). Boylelikle karar verme siireci sonlanmig olur. Karar verme becerisi fen
bilimleri derslerinde kazandirilmasi gereken bir beceridir. Ciinkii fen bilimleri
derslerinin amac1 6grencilerin giinliik yagam sorunlarini ¢dzebilmelerini saglamaktir.
Eger bir sorun hissedilmigse, ¢oziim siireci karar verme becerisini kullanmayi
gerektirir. Saglikli karar vermek demek bireylerin mutlu olmasi1 demektir (Steele ve
dig., 2007). Bu yiizden fen bilgisi 6gretmen adaylarinin hem mutlu ve basarili olmalari
icin hem de dgrencilerine dgretilmek i¢in bu beceriyi kazanmalar1 6nemlidir.

Takim ¢aligmasi, takimi olusturan bireyler arasinda gorev ve sorumluluklarin
paylasilmasi ile birlikte akademik basariy1 artirmaya katkida bulunan bir beceridir
(Morrison, 1998; Natale ve dig., 2004). Takim ¢aligmalarinin etkili bigimde
yiiriitilmesinde  6gretmenlerin  takim ¢alismalarmma yo6nelik mesleki bilgileri
o6nemlidir. Takim ¢aligmasi becerisinin diger yasam becerilerinin gelisiminde de
olumlu etkisi bulunmaktadir. Ornegin girisimcilik becerisine sahip bireylerin ortak
ozelliklerinden birisi takim caligmast becerisine sahip olmadir (Cerneviciute ve
Strazdas, 2018). Takim ¢aligmasi becerisinin, kariyer planlamasinda ve is yasaminda
bagarili olmada da olumlu etkileri vardir (Cetin ve Yaman, 2004). Etkili bir takim
calismasi, 6grencilerin iletigsim becerilerini kazanmalarini ve kullanmalarini da saglar
(Kirman Bilgin, 2019). Takim ¢alismalar1 farkli 6zelliklere sahip insanlart bir araya
getirir ve takimdakiler ortak hedefe ulasmak igin takim kiiltiiriinde galisirlar (Harris
ve Harris, 1996). Takim olmanin en 6nemli yani takimi olusturan grubun agik ve ortak
bir amaca sahip olmasidir (Johnson ve Johnson, 1999). Fen bilimleri dersinin dogasi
takim caligmalar1 yiiritmek i¢in uygundur ve fen bilgisi 6gretmenlerinin takim
caligmalarim1  yliriitebilmeleri icin Oncelikle bu beceriyi kazanmig olmalari
gerekmektedir. Bu diislince mesleki becerilerin gelismesi agisindan adaylik siirecinin
ne kadar 6nemli oldugunu gostermektedir.

Alanyazinda yaraticilik kavrami farkli bigimlerde tanimlanmaktadir. Bu
tanimlarin birgogunun yaraticiligl yeni, 6zgiin ve yararli bir fikir veya {iriin ortaya
¢ikarma yetisi olarak ifade ettigi dikkat cekmektedir (Runco ve Jaeger, 2012). Yaratici
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diisinme becerisi egitim arastirmacilar tarafindan yaygin olarak iraksak diisiinme
(Guilford, 1967) ile iliskilendirilmektedir ve arastirmacilar bu agidan yaraticilig
Torrance’in (1974) siniflamasini dikkate alarak dort boyutta (akicilik, esneklik,
Ozglinlik (orijinallik) ve ayrintililik) ele almaktadirlar. Bu yaklagimda, akicilik
iiretilen fikirlerin sayist ile iliskilendirilirken esneklik bu fikirlerin farkli kategorilerde
smiflandirilabilmesiyle iliskilendirilir. Ozgiinliik (orijinallik) ise daha &nce
bilinenlerden farkli, yani yeni ve ender bir fikir olarak ele alinirken ayrintililik da bu
fikirler hakkinda olabildigince ayrintili bilgi verilebilmesi ile ilgilidir. Bu becerilere
sahip bireylerin yaraticit fikirler {iretme potansiyelinin yiiksek oldugu kabul
edilmektedir. Iraksak diisiinmeye dayanan bu boyutlar bireylerin yaratict diisiinme
potansiyelleri hakkinda bilgi vermektedir. Diger yandan, bir¢ok arastirmact
yaraticiligin yalnizca iraksak diisiinme ile smirlandirilmasini elestirmektedir ve
yakinsak diisiinme becerisi ile birlikte ele alinmasi gerektigini belirtmektedir (Baer ve
Kaufman, 2012). Diger bir deyisle, bireylerin yaratici olarak degerlendirilmeleri igin
bir sorunu c¢ozerken {irettikleri fikirlerin analitik bir yaklagimla giicli ve zayif
yonlerini ele alarak ¢oziimleme ve bunlar igerisinden en iyi olanini se¢mesini
saglayacak sentez ve degerlendirme becerilerine de sahip olmalar1 beklenmektedir.
Dolayistyla, sorun ¢dzme siirecinin yogun olarak kullanildigi fen egitiminde
Ogrencilerin yaratict diiginme becerilerini gelistirmek icin &gretmenler bu
yaklagimlart dikkate almalidir. Derslerinde onlara tek bir dogru cevabi olan sorular
sormak yerine farkli ve ¢esitli fikirler iretebilecekleri sorular yonlendirmelidirler.
Urettikleri fikirler igerisinden sorunun ¢dziimii igin en uygun ve &zgiin (orijinal)
olanini belirleyebilmelerine olanak saglayarak degerlendirme ve elestirel diigiinme
becerilerini gelistirmeye de 6zendirmelidirler.

Adaylarin, fen bilgisini 6gretirken yasam becerilerini nasil 6greteceklerine,
6lgeceklerine ve degerlendireceklerine yonelik mesleki bilgilerin bulunmasi gereken
lisans ders igeriklerine gereksinimleri vardir. Yapilan arastirmalar fen bilgisi
dgretmen adaylarinin iletisim (Alaca ve dig., 2020), girisimcilik (Inaltekin ve dig.,
2019), analitik diisinme (Kala ve Kirman Bilgin, 2020), yaratici diigiinme
(Himmetoglu, 2021) becerilerine yonelik mesleki bilgilerinin yetersiz oldugunu
gostermektedir. Eger yagam becerilerine yonelik mesleki bilginin kazanilmasiyla
birlikte ortaokul dgrencilerinin de bu becerileri edinmeleri isteniyorsa ilk dnce bu
becerilerin adaylar tarafindan kazanilmasi gerekmektedir (Kirman Bilgin, 2019). Fen
bilgisi 6gretmen adaylarinin, Samanci ve dig. (2020) girisimcilik, Alaca ve dig. (2021)
iletisim, Himmetoglu (2021) yaratic1 diisiinme, Kirman Bilgin ve Senel Coruhlu
(2021) takim galismasi becerilerinin gelistirilmesi gerektigini saptamislardir. Bu
yiizden adaylarin yasam becerilerini nasil kazanacaklarina yonelik kilavuzlarin veya
rehber materyallerin tasarlanmasi ve sunulmasi 6nemlidir. Bu amag¢ dogrultusunda
tasarlanacak olan kilavuzun igerik &zelliklerini belirlemede ise fen egitimcilerinin rol
almas1 gerekmektedir. Dolayisiyla fen egitimcilerinin yirittikleri lisans ders
stireclerinin yagam becerilerini ne kadar igerdiginin arastirilmasi, tasarlanacak olan
kilavuz i¢in ¢ok degerlidir. Bu arastirmadan ¢ikacak sonuglarin gerek fen
egitimcilerine gerek program tasarimcilarina gerekse yetkili kurumlara ve kisilere, fen
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egitimine dayali siireglerle ilgili degerlendirme yapmalarina firsat taniyacagi
diistiniilmektedir.

Amag

Bu aragtirma, fen bilimlerinde yasam becerileri egitimi kilavuzunu
tasarlayabilmek icin fen bilgisi dgretmenligi ana bilim dalinda ders veren fen
egitimcilerinin 6grenme ortamlarinda yasam becerilerini  kazandirmak igin
yiriittiikkleri siiregleri belirlemeyi amaglamaktadir. Bu ana amag¢ dogrultusunda
asagida yer alan arastirma sorularina cevap aranmaktadir.

Fen egitimcilerinin 6grenme ortamlarinda yasam becerilerini kazandirmak igin
yiriittiikleri etkinlik tiirleri nelerdir?

Fen egitimcilerinin 6grenme ortamlarinda kazandirmaya caligtiklar1 yasam
becerileri gostergeleri nelerdir?

Fen egitimcilerinin yasam becerilerini kazandirmak i¢in 6nerileri nelerdir?

Yontem

Bu boliimde, yapilan arastirmanin modeline, katilimcilarina, veri toplama
aracina ve elde edilen verilerin analizine yer verilmektedir.

Arastirma Modeli

Arastirmanin amaci kapsaminda iilkemizdeki her bélgeden fen egitimcilerinin
katilimi1 saglanarak miilakatlar yoluyla veri toplanmistir. Elde edilen veriler genelleme
yapmaya yonelik olmayip tasarlanmasi planlanan fen bilimlerinde yasam becerileri
egitimi kilavuzuna yon vermesi amaciyla toplanmistir. Bu kilavuzda fen bilgisi
Ogretmen adaylarinin yasam becerilerini kullanma durumlarini artirmaya yonelik
ornek 6grenme ortamlarinin tasarlanmasi planlanmaktadir. Dolayistyla ilgili arastirma
stireci 6zel durum ydnteminin i¢ i¢e gegmis ¢oklu durum deseni ile yiiriitiilmiistiir
(Cohen ve Manion, 1994). Ciinkii fen bilimleri dersi 6gretim programinda yasam
becerileri baslig1 altinda analitik diisiinme, girisimcilik, iletisim, karar verme, takim
calismasi ve yaratict disiinme becerisi bulunmaktadir. Her bir arastirma sorusu
gergevesinde her yasam becerisi i¢in fen egitimcilerinin goriisleri alinmistir. Her
beceri ve her fen egitimcisi aragtirmanin i¢ ige gegmis ¢oklu durumlarini
olusturmaktadir.

Katilimcilar

Arastirmaya yedi bolgeden liger akademiysen olmak {izere 13 liniversiteden
toplam 21 fen egitimcisi istekli olarak katilmigtir. Bu katilimcilarin demografik
ozellikleri Tablo 1°deki gibidir.
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Tablo 1
Katiimci Fen Egitimcilerinin Demografik Ozellikleri
Kidem
Bélge Universite Unvan 10-15 15yil  Cinsiyet
yil aras1  iistil
Akdeniz Mersin Universitesi Dr. Ogr. Uyesi Kadin
Bolgesi Cukurova Universitesi  Dr. Ogr. Uyesi Kadin
Cukurova Universitesi  Prof. Dr. N Erkek
Dogu Atatiirk Universitesi Prof. Dr. \ Erkek
Anadolu Dog. Dr. \ Kadin
Balgesi Van Yiiziinci Yil Dog. Dr. N Erkek
Universitesi
Ege Bolgesi _Ege Universitesi Dog. Dr. \ Kadm
Ege Universitesi Prof. Dr. N Erkek
Ege Universitesi Dog. Dr. \ Erkek
Gilineydogu  Kilis Yedi Aralik Dog. Dr. \ Erkek
Anadolu Dicle Universitesi Dr. Ogr. Uyesi Erkek
Bolgesi Dicle Universitesi Dr. Ogr. Uyesi Erkek
Ic Anadolu Orta Dogu Teknik Prof. Dr. N Kadin
Bolgesi Universitesi
Aksaray Universitesi  Dog. Dr. \ Kadin
Gazi Universitesi Dr. Ogr. Uyesi Kadin
Karadeniz Trabzon Universitesi __ Prof. Dr. \ Erkek
Bolgesi Trabzon Universitesi  Prof. Dr. \ Erkek
Trabzon Universitesi  Dog. Dr. \ Erkek
Marmara Marmara Universitesi _ Prof. Dr. \ Kadin
Bolgesi Marmara Universitesi  Dr. Ogr. Uyesi Erkek
Yildiz Teknik  Prof. Dr. v Erkek
Universitesi

Arastirmada katilimcilarin belirlenmesinde Fen Bilgisi Egitimi Ana Bilim
Dalinda fen bilgisi programi ve planlama, fen 6gretimi laboratuvar uygulamalar I-11,
ogretim teknolojileri ve materyal tasarimi, 6zel 6gretim yontemleri I-11 derslerinden
en az birini bir donem siiresince yiiriitmiis olan fen egitimcilerinin olmasi 61¢iit olarak
almmustir. Arastirma etigi ¢ergevesinde katilimei akademisyenler Al, A2, ..., A21
seklinde kodlanmustir.

Veri Toplama Araci

Arastirmanin  amact ¢ergevesinde yarit yapilandirilmis sorulardan olusan
miilakatlardan yararlanilmistir. Miilakatlar 58-126 dakika arasinda siirmiis olup 15
akademisyenle yiiz yiize, alt1 akademisyenle ¢evrimigi yiiriitiilmiistiir. Sorular bir fen
egitimcisi tarafindan gelistirilmis olup bir fen bilgisi 6gretmeni ve ii¢ fen egitimcisi
tarafindan gecerlik c¢alismalarina alinmistir. Gegerlik c¢aligmalarina dahil olan
O0gretmen ve akademisyenler arastirmanin amaci kapsaminda gelistirilen sorular
iizerinde goriislerini bildirmislerdir. Aragtirma ekibi ilgili doniitleri dikkate alarak
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sorulart giincellemislerdir. Gelistirilen sorular iki fen egitimcisi lizerinde miilakatlar
yiiriitiilerek aragtirmanin amacina doniik veriler elde edilip edilmemesi denenmistir.
Bu sekilde yiiriitiilen gegerlik ve giivenirlik ¢aligmalarindan sonra miilakat sorulari
kullanima hazir duruma getirilmistir. Analitik diisiinme becerisine yonelik miilakat
sorular;; 1. Hangi dersleri yiirlitmektesiniz? 2. Bu dersler kapsaminda neler
yapmaktasiniz? 3. Bu dersler kapsaminda 6gretmen adaylarinin analitik diisiinme
becerilerini kazandirmak icin neler yapmaktasiniz? 4. Bu dersler kapsaminda
Ogretmen adaylarmin analitik diisiinme becerisini kazandirmak ig¢in ne tiir etkinlikler
yiiriitiilebilir? Onerileriniz nelerdir? seklindedir. Diger becerilere yonelik de aym
sorular yoneltilmistir.

Arastirmanin Niteligi ve Etik

Nitel aragtirmalarda gecerlik icin aranan 6zellikler inandiricilik  ve
aktarilabilirliktir. Bu arastirmanin inandiriciligl arastirmanin amacina uygun olan
derinlik odakli veri toplama ve uzman incelemesi yontemlerinin kullanilmasi ile
saglanmaya galisilmistir. Arastirmanin ilk iki aragtirma sorusu kapsaminda elde edilen
veriler bir fen bilimleri egitimcisi tarafindan kodlanmistir. Uzman olarak kabul edilen
diger fen egitimcisi tarafindan da elde edilen veriler kodlanmis olup kodlayicilar arasi
uyusma katsayist Miles ve Huberman’m (1994) giivenirlik formiiliine gore ilk
aragtirma sorusu kapsaminda .83, ikinci arastirma sorusu kapsaminda .77 olarak
ortaya ¢ikmistir. Sonrasinda ilk arastirma sorusu kapsaminda uyusmayan kodlar
iizerinde tartigma yapilarak ortak kodlar olusturulmus ve kodlara son bi¢imi
verilmistir. ikinci arastirma sorusu kapsaminda kodlayicilar arasindaki uyusmayan
yasam becerileri gostergeleri (Kirman Bilgin, 2019) iizerinde (Tablo 7) tartigildiktan
sonra hesaplanan uyum katsayisi .85 olmustur. Uzerinde ortak fikir olusturulmayan
gdstergeler bulgulara yansitilmamustir. Ugiincii alt arastirma sorusu kapsaminda yer
alan onerilere betimsel analiz uygulanarak belirtildigi gibi okuyucuya aktarilmistir.
Aragtirma amaci ¢ergevesinde elde edilen ham verilere yorum katilmadan kodlanma
islemi yapilmistir. Aynt zamanda {ilkemizin her bolgesinden fen egitimcilerine
ulagilarak aragtirmanin aktarilabilirligi artirllmaya ¢alisilmistir. Nitel arastirmalarda
giivenirlik igin aranan Ozellikler ise tutarlik ve teyit edilebilirliktir. Arastirma
raporunun olusturulmasi siirecinde yazarlarin tiim siire¢lerde yer almasi ve siirece
iligkin tartigmalarin yiiriitillerek raporun okuyucu i¢in hazirlanmasi arastirmanin
tutarligini, ham verilerin saklanarak istenildigi zaman tekrar tartigmaya agilmasi teyit
edilebilirligi artirmak i¢in yapilan islemler arasindadir.

Arastirma siireci gerekli arastirma izni islemleri gerceklestirildikten sonra fen
egitimcilerinin istekli olarak arastirmaya katilim gostermesiyle devam etmistir.
Goriismeye baslamadan dnce aragtirmanin amact ve arastirma verilerinin farkli bir
ama¢ i¢in kullanilmayacagi katilimcilara belirtilmistir. Fen egitimcilerinden elde
edilecek olan verilerin fen bilgisi 0gretmen yetistirme siireglerine olan etkisi
anlatilmis ve goriismeler bu sekilde baslatilmistir. Katilimcilarin ses kayitlar alinarak
veri kaybinmn oniine gecilmistir. S6zii edilen tiim arastirma siiregleri ile beraber
arastirmanin niteligi artirllmaya ve etik siireglere dikkat edilmeye calisilmistir.
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Veri Analizi

Yari yapilandirilmis miilakat sorularindan elde edilen veriler ilk iki arastirma
sorusu kapsaminda igerik ve betimsel analizden yararlanilmistir. Aragtirmanin ilk
arastirma sorusu kapsaminda ortaya ¢ikan kodlar ve frekans degerleri tablo olarak
sunulmustur. Aragtirmanin ikinci arasgtirma sorusu kapsaminda ortaya c¢ikan
gostergeler planli (ele alinan gostergelerin fen egitimcileri tarafindan bilingli olarak
kazandirilmaya calisilmasi) ve plansiz (belirlenen gostergelerin fen egitimcileri
tarafindan farkinda olunmadan kazandirilmaya galisilmasi) olmak tizere iki farkli
kodda ele alinarak tablolar bigiminde sunulmustur. Fen bilgisi 6gretmen adaylaria
yonelik olan bu yasam becerileri gelisim gostergeleri Kirman Bilgin’in (2019)
onerdigi gostergeler cercevesinde sinirlandirilmistir. Arastirmanin iigiincii arastirma
sorusu kapsaminda ortaya ¢ikan fen egitimcilerinin yasam becerilerini kazandirma
icin 6zel ve genel Onerileri betimsel analiz siireglerinden sonra yasam becerilerine
gore tablolar olarak verilmistir.

Bulgular

Bu béliimde fen egitimcilerinin derslerinde yasam becerilerini kazandirmak igin
yiriittiikleri siireglerin ve Onerilerinin belirlenmesine yonelik elde edilen bulgular
sunulmaktadir. Fen egitimcilerinin 6grenme ortamlarinda yasam becerilerini
kazandirma igin yurittiikleri etkinlik tiirleri nelerdir? seklindeki ilk alt arastirma
sorusuna yonelik elde edilen bulgular Tablo 2’deki gibidir.

Tablo 2

Analitik Diigiinme, Yaraticit Diistinme ve Karar Verme Becerilerini Kazandirma Adina
Yiiriitiilen Etkinlik Tiirleri

- Yasam Becerileri
(E)tr':;';'l'lk Etkinlik Tiirleri AD YD KV
® @O @

Aragtirma-sorgulama etkinlikleri 2 - -

Argilimantasyon Uygulamalari - 1
Beceriye yonelik kavramsal bilgi vermek - 1 1
Bilim kurgu hikayeleri yazdirma - 1 -
Deney etkinlikleri 1 - 2
Ders plani tasarlatma 1 2 2
Okuli¢ci  Fen kavramlar ¢ergevesinde soru-cevap 2 -
o0grenme  Geri bildirimler - - 1
ortamlart ~ Gozlem yaptirma - 1 -
Giinliik yagam sorunlarini ¢6zmeye yonelik gérev verme 1 - 1
Giinliik yagam sorunlarini ¢6zmeye yonelik tartisma 4 1
yapma
Hayalini ciz etkinligi - 1 -
Kendini bagka bir seyin yerine koyma etkinligi - 1 -
Materyal tasarlatma - 7 4

(devam ediyor)
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Tablo 2 (devam)

Etkinlik
Ortami

Yasam Becerileri
Etkinlik Tiirleri AD YD KV

® @O O
1

Ogrenme ortamlarmda dogru karara ulasma ve ortami sunma -

N

Ozgiir 6grenme ortamlari saglama - 1
Sorun ¢dzme etkinlikleri 5 - -
Sorunlar1 §zgiin yollarla ¢6zme - 3
Proje tabanli 6grenme uygulamalari 2 2 2
Okulici QR kod uygulamalar1 - 1 -
O6grenme  Senaryolar 1 - -
ortamlar1 Sosyo-Bilimsel konularin tartigiimasi - - 1
Sozlii ve yazili rehberlik - - 1
STEM uygulamalari - 1 -
Tasarim temelli materyaller tasarlatma - 1
Tasarim uygulamalart 1 -
Teknoloji destekli uygulamalar ve yarigmalar 1 -
Okul dis1 Topluma Hizmet Uygulamalar1 Dersi Gorevleri - - 1
0grenme
ortamlari

AD: Analitik Diigiinme, YD: Yaratici Diisiinme, KV: Karar Verme

Tablo 2 analitik diisiinme becerisi i¢in ¢cogunlukla proje tabanli 6grenme, sorun
¢bzme ve giinliik yasam sorunlarini ¢6zmeye yonelik uygulamalarin yapilmas: dikkat
¢ekmektedir. Yaratict diisiime becerisi kapsaminda fen egitimcilerinin ¢ogunlukla ders
plant ve materyal tasarlatma uygulamalarini tercih ettigi goriilmektedir. A3 kodlu fen
egitimcisinin yaratici diisiinme becerisine yonelik verdigi yanitin bir boliimii su sekildedir:

Genelde c¢ocuklari serbest birakmaya calistiyorum. Onlart ¢ok fazla
sinirlandirmiyorum. Kazanimda da, o konuda da dikte etmiyorum yani. Onceden
bunu yapiyordum mesela. Ne yapiyordum, daha oOnceden kazanimlar
dagitiyordum. Bu yontem bu teknik senin, bu yontem bu teknik senin. Bu
kazanimi bize aktar seklinde, sinirlandirma ¢iziyordum. Gordiim ki ¢ok saglikli
olmuyor. Ciinkii cocuklarin kendilerine ait bireysel yetenekleri var, kendilerine
ait bireysel ilgi alanlar1 var. Bu bireysel farkliliklart dikkate almak gerektigini
diisiindiim. Bu baglamda hareketle son iki ii¢ yildir serbest birakiyorum. Yani
kazanimlar1 kendilerinin segmeleri, yeni yontem teknik neyse kendilerinin
belirlemeleri, o baglamda bize bir etkinlik sunmalari, onlar1 esnek biraktigimda
daha yaratic1 daha giizel etkinliklerin ortaya ¢iktigini goérdiim.

A3 kodlu fen egitimcisinin bu yanitt 6zglir 6grenme ortamlar1 saglama ve
materyal tasarlatma kodunda yer almaktadir. Karar verme becerisi ile ilgili fen
egitimcilerinin ¢cogu materyal tasarlatma ve gorev verme lizerinde durmaktadir. Fen
egitimcilerinin takim caligmasi, iletisim ve girisimcilik becerileri kazandirmak i¢in
yiriitiilen etkinlik tiirleri Tablo 3’te sunulmaktadir.
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Tablo 3

Takim Calismasi, Iletisim ve Girisimcilik Becerileri Kazandirmak Icin Yiiriitiilen
Etkinlik Tiirleri

Etkinlik
Ortami

Yasam Becerileri
Etkinlik Tiirleri TC I G
® @ @

Akran degerlendirme yapma 1
Bireysel sunum yaptirma - 6 -
Deney etkinlikleri - - -
Diisiin-tartig-paylas etkinligi 1 -
Girigimcilik 6rneklerini tartisma ortami - -
Giinliik yagam sorunlarini ¢6zmeye yonelik gérev verme -
Istasyon teknigi 1
Is birlikli 6grenme uygulamalari 3
Kontrol listeleri kullanma 1

1

2

1

N

Okuli¢i
Ogrenme
ortamlari

Mikro dgretim uygulamalari
Miinazara
Proje tabanli 6grenme uygulamalar:
Rol yapma etkinlikleri -
Roportaj -
Soru-cevap -
STEM uygulamalari yaptirma - -
Takim gorevleri verme 14 11
Takim olarak deney yapma 2
Takim sunumu yaptirma 3
Tartigma -
Topluma hizmet uygulamalar: dersi gorevleri 2
Okul dis1 _ Becerinin dnemi iizerine konusma 1
ogrenme _ Okul dis1 etkinlikler (piknik vs.) yapma -
ortamlart  Kurum dig1 ortamlara aragtirma yapmaya yonlendirme -
Bildiri yazma ve sunma -
TC: Takim Calismas, I: Iletisim, G: Girisimcilik

IR
'

N

N

N|jw|!
]

w

[y

G
'

Tablo 3 incelendiginde takim g¢alismasi ve iletisim becerileri kapsaminda fen
egitimcilerinin ¢ogunlukla takim gorevi vererek, gorevleri ile ilgili sunum yaptirarak
bu becerileri kazandirmaya ¢aligtiklar1 goriilmektedir. Fen egitimcilerinin ise
girisimcilik becerisini kazandirmaya yonelik daha ¢ok oOnerilerde bulunduklar
goriilmektedir. A20 kodlu fen egitimcisinin girisimcilik becerisine yonelik verdigi
yanmitin bir boliimii su sekildedir:

[k &ncelikle bir problem durumu veriyoruz girisimcilikle ilgili. Mesela Benim
Fikrim Hayat diye bir ders agmustim, bir segmeli ders. ... Mesela robot yaptik
arduinolarla alakali iste. Tabii kodlamasim bilgisayarcilardan istifade ettik. ... Bir
0zelligi vardi robotumuzun. 25 santim engel gérdiigiinde sola donecek. 152 tane 151k
koyduk bir kirmiz1 biri beyaz. Engel yoksa beyaz yaniyor, engeli gordiigii anda



Fen Egitimcilerinin Yiiriittiigii Yasam Becerileri Kazandirma Siireclerinin ve Onerilerinin Incelenmesi 33

kirmiz1 yamp degistiriyor. Cocuklarla bunu yaptigimda dediler ki “hocam biz bunu
bir ileri boyuta nasil gotiirebiliriz? Sensor takarsak itfaiye olur, iste yine bir
arduinoya yliklersek uzaktan kumandali araba olur.” Sonra dediler ki bunu kaplayip
tizerine ¢ayimizi koyalim.

A20 kodlu fen egitimcisinin bu yanitt STEM uygulamalar1 yaptirma kodunda
yer almaktadir. Fen egitimcilerinin 6grenme ortamlarinda kazandirmaya calistiklari
yasam becerileri gostergeleri nelerdir? seklindeki ikinci alt arastirma sorusuna yonelik
elde edilen bulgular Tablo 4’teki gibidir.

Tablo 4

Fen Egitimcilerinin Derslerinde Ele Aldiklari Analitik Diisiinme, Yaratict Diisiinme
ve Karar Verme Becerileri Gostergeleri
Ele aldiklar1 Yasam Becerileri Gostergeleri

A Analitik Diigiinme Yaratici Diigiinme Karar Verme
Planl Plansiz  Planh Plansiz ~ Planl Plansiz
Al YAL 4,5 - YY1, 2 - YK1, 2,3 -
A2 - - YY1 - - -
A3 - - YY1 - YK3, 7 -
Ad - - YY1 - YK4 -
Ab - - YY1 - YK4,5 -
A6 - YAL YY1 - - -
A7 YAL 5, 6 - YY1 - YK1, 2 -
A8 - YAl YY1 - YK6 -
A9 YA1 - YY4 - - -
Al10 YA1 - YY1, 2 - YK1, 2, 6 -
All - - - - - -
Al2 - YAl - - - -
Al3 - - YY1 - YK4 YKS5, 6
Al4 - - YY2 - YK5 -
Al5 - - YY2 - YK1, 6 -
Al6 - - YY1 - YK7 -
Al7 YAl - - - - -
Al8 - - - - - -
Al9 - - YY2 - YK3, 7 -
A20 - - - - YK5, 7 -
A2l YAl - - - YK7 -

A: Katilimer Akademisyen / Gostergelere (Kirman Bilgin, 2019) ait kodlar Ek 1°de yer almaktadir.

Tablo 4 incelendiginde fen egitimcilerinin 6grenme ortamlarinda ¢ogunlukla
analitik diisiinme becerisi kapsaminda YAL. “Karsilagtit problemi ¢ézmek i¢in
verilerini diizenler”, yaratici diisinme becerisi kapsaminda YY1. “Mesleki alana
yonelik yeni disiinceler {iretir, Ozgiin materyaller tasarlar” gostergelerine
odaklandiklari goriilmektedir. A8 kodlu fen egitimcisinin YY1 kazanimini ele aldigini
gdsteren yanitinin bir boliimii asagidaki gibidir.
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Yaratici diigiinme iizerinde duramiyorum genellikle, sadece materyal derslerinde
bu biraz gergeklesebiliyor. Yani her ders pratik ve teorik olmadig i¢in yaratici
disiinme i¢in uygulama gerekiyor. ... Mesela “Sivilarin basinci ile ilgili bir
materyal hazirlayin” dedigim zaman ¢ocuklara, 6zgiin bir sey istiyorum diyorum
ki “Mevcut sistemde yapilmis 6rnekleri olanlardan degil de daha farkli bir sey
diigiiniin, tasarlayin. Bu tasar1 ile ilgili konusalim, yapilabilirligi ile ilgili
maliyeti, ekonomikliligi tekrar tekrar kullanilabilirligi gibi sonra da onu hayata
gecirelim.” Dolayisiyla ¢gocuklar materyal dersinde yaratici diistiniiyorlar.

Karar verme becerisi kapsaminda ise her akademisyenin farkli karar verme
gostergesini ele aldig1 dikkat gekmektedir. Fen egitimcilerinin derslerinde ele aldiklari
takim ¢aligmas, iletisim ve girisimeilik becerileri gostergeleri Tablo 5’teki gibidir.

Tablo 5

Fen Egitimcilerinin Derslerinde Ele Aldiklart Takim Calismasi, Iletisim ve
Girisimcilik Becerileri Gastergeleri
Gelisen Yasam Becerileri Gostergeleri

A Takim Caligsmasi Iletisim Girigimcilik
Planlh Plansiz Planl Plansiz Planlh Plansiz

Al YT7 - Yi4 - YG1 -

A2 - - Yi4 - YG20 -

A3 YTL,2 - - - - -

Ad YT1,2 - Yi4 - - -

A5 YT2 - - - - -

A6 - - - - - -

A7 YT3,4,7 - Yil, 4 - - YG1
A8 - - - Yi4 - -

A9 YT2,3 - Yil - YG1 -

Al0 YT1,4 - Yil, 4 - - YGL, 2
All  YT1 - Yi4 - YG1 -

Al2 - - Yi4 - - -

Al3 YT5,6,7 YT5, 6 Y13, 4 - - -

Ald  YT2,4 - Yi4 - - YG1, 2
Al5 YT1,2,4 - Yi3, 4 - - -

Al6 - - Yi4 - - YG1
Al7  YTL1,4 - Yi4, 7 - - -

Al8 YTl - Yil,2,3,4,5 - YG1 -

Al19 YT3,7 - - Yil - -

A20 YTI1 - Yi4 - - YG1
A21  YT1 - Yil - - -

Tablo 5 incelendiginde 6grenme ortamlarinda fen egitimcilerinin her birinin
takim caligmasi kapsaminda farkli gostergeleri kazandirmaya calistiklari
goriilmektedir. Iletisim becerisi kapsaminda ise gerek planli olarak gerekse



Fen Egitimcilerinin Yiiriittiigii Yasam Becerileri Kazandirma Siireclerinin ve Onerilerinin Incelenmesi 35

yiriittiikleri siireclerde amag¢ edinmeseler dahi -plansiz olarak- iletisim becerisi
gostergelerden olan Yil. “Iletisime gectigi canlilara saygi duyar”, Yi2. “Iletisime
gectigi canlilara empatik davranir”, Yi3. “Iletisime gegerken etkin bir dinleyici olur”,
Yi4. “iletisime gecerken uygun bir bicimde kendini acabilir”, Yi5. “Sézel ve sozel
olmayan mesajlarinda uyumludur” seklindeki gostergeleri kazandirmaya calistiklari
dikkat ¢ekmektedir. Akademisyenlerin Yi6. “Ben dilini kullanir”, Yi7. “Atilgan
davranis gosterir”, YI8. “Iletisim kurdugu ortamlarda saydam davranmir”, YI9.
“Iletisimde bulunurken somut konusur” gostergeleri icin ise dgrenme ortamlarinda
yer vermedigi goriilmektedir. A18’in ilgili soruya verdigi yanit asagidaki gibidir.

Grup ¢alismalarina yer veriyorum, iletisim becerilerini artirmak icin. Oncelikle
kendi iglerinde iletisim becerileri gelisir belirli bir siire ¢alistiktan sonra. Daha
sonra da sinifa karisan adaylarin iletisim becerilerinin arttigin1 gérebiliyorsunuz.
Ornegin bilimsel olarak hi¢ konusmayan, soru sormayan, kendini ifade etmeyen
bir birey, grup ¢alismalari i¢erisinde almig oldugu role binayen grup arkadaslart
destekleriyle ¢ok sey konusturdugumuz gézlemledigimiz adaylar oldu.

A18 kodlu fen egitimcisinin planh olarak Yi4 kazanimini derslerinde ele aldig1
goriilmektedir. Konuyla ilgili A9’un verdigi yanit asagidaki gibidir.

“Aslinda ozellikle bu konuya derslerde ¢ok yer verdigim sdylenemez. Ne
yaptyorum? Ne kadar ¢ok ise yarar bilmiyorum ama adaylarin ciimle kurmalari
gerektigini vurguluyorum, takim calismalarida tabi bu beceriyi gelistiriyordur, ama
6dev seklinde verdigimiz i¢in ne yastyorlar ¢cok haberimiz olmuyor.”

A9’un verdigi yanit plansiz olarak YI4 kazanimini dikkate aldigini
gostermektedir. Fen egitimcilerinin yasam becerilerini kazandirmak igin Onerileri
nelerdir? seklindeki ii¢lincii alt aragtirma sorusundan elde edilen bulgular Tablo
6°daki gibidir.

Tablo 6
Fen Egitimcilerinin Yasam Becerilerini Kazandwmak Icin Ozel Onerileri
Yasam Ozel Oneriler
Becerisi
Proje tabanli 6gretim uygulamalar1 yapilmali (A1)
Giinliik yagam sorunlart ¢oziilmeli (A1 — A7 — Al4 — A16)
Verilen sorunlari igsellestirmeleri, gereksinim hissetmeleri saglanmali
(A5)
. Sorun ¢6zmeye dayali Ggrenme ortamlari yiiriitiilmeli ve gorevler
Analitik - .
Diisiinme verilmeli (A6)
¥ Giinliik yasamlarinda ¢ozdiikleri sorunlara yonelik giinlik tutturulmali
(A7)

Sosyo-bilimsel konular tartigiimali (A8)
Akademisyenlerin bu beceriyi tanimasi gerekmektedir (A9)
Ornek olaylar tartisiimali ve aragtirma ddevleri verilmeli (A14)

(devam ediyor)
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Tablo 6 (devam)

Yasam Becerisi

Ozel Oneriler

Girigimcilik

Kuliiplerde sosyal sorumluluk projeleri yapabilirler (Al)

Urettigimiz materyalleri bilim fuarlarinda sergileyebiliriz (A6)

Yoresel sorunlar saptanarak ¢6ziim Onerileri getirilmeli (A7)
Demokratik tartigma ortamlar1 saglamali (A9-A18)

Topluma hizmet uygulamalar1 dersi bu becerinin gelistirilmesi igin
kullanilabilir (A14)

Girisimcilige egilimi olan 6grencileri belirleyerek onlara bu yonde bir
egitim verilebilir. Cesaret verilmelidir (A17)

Iletisim

Demokratik tartigma ortamlari saglanmali (A1, A6)

Adaylar farkli kurumlara gorevler verilerek yonlendirilmeli (A3)
Ogretmen-ogrenci iletisimine yonelik bolgesel farklihklar géz éniine
aliarak tartigilabilir (A8)

Takim galigmalarina firsat taninmali (A9)

Adaylarm iletisime gegebilecekleri fiziki agidan uygun Ogrenme
ortamlar1 olmali (A10)

Okul dis1 ortamlarda akademisyen-aday iletisimine yonelik ortak vakit
gecirilmeli (A10-A16)

Adaylara kendilerini ifade edecekleri firsatlar taninmali, cesaret
verilmeli (A18)

Takimlar olusturulurken iiyelerin bireysel gereksinimleri saptanarak
birbirlerinin  eksiklerini tamamlayacak, destek olacak takimlar
olusturmak 6nemlidir (A21)

Karar verme

Proje tabanli 6grenme uygulamalarina yer verilmeli (A1)
Mesleki 6z yeterlikleri ve kavramsal bilgileri gelistirilmeli (A6)
Giinliik yagam sorunlar ¢ozdiiriilmeli (A7 - A21)

Gorevle ilgili dl¢iitler verilmeli (A8)

Demokratik tartigma ortamlari saglanmali (A15)

Takim
Caligsmasi

Takim gorevleri verilmeli -deney, oyun- (A1-A7-A21)

Takim igi heterojen, gruplar arasi tiirdes (homojen) takimlar
olusturulmali, 6zellikle takimlarda her iki cinsiyetten bireyler olmali
(A1-A5-Al6)

Takim calismasini isteyenler yapmali (A2)

Okul dis1 etkinlikler yapilmali (A3)

Laboratuvar etkinlikleri takim c¢alismasi olarak yiiriitiilmeli (A5)
Performans degerlendirme odakli dersler yiiriitiilmeli (A10-A20)
Adaylara gorevler verildikten sonra takip ¢aligmasi yapilmali (A14)
Takimlar bes kisiden az olmal1 (A16)

Yaratici
Diigtinme

Ogretmenlik uygulamasi derslerinde 6grendiklerini uygulayacaklari
Ozgiir ortamlar saglanmali (A1-A2)

Proje tabanli 6grenme uygulamalari yaptirilmali (A5-A10)

Ozgiin deney tasarlamalari istenmeli (A6-A12-A21)

Kendi giinliik yasam sorunlarini ¢ézmeliler (A8-A14)

Donanimli 6zgiir sinif ortamlar: saglanmali (A16)

Argilimantasyon uygulamalari ile bu beceri gelistirebilir (A18)

i1k defa karsilastiklari sorun (problem) durumlari verilmeli (A19)

A: Katilimer Akademisyen
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Tablo 6 incelendiginde fen bilgisi 6gretmen adaylarmna analitik diigiinme
becerisini kazandirmak i¢in A9 kodlu fen egitimcisinin, akademisyenlerin bu beceriyi
tanimasinin gerekliligine yonelik onerisi dikkat ¢ekmektedir. Verilen 6neriler genel
olarak bakildiginda adaylarin analitik diisiinme, yaratict diislinme ve karar verme
becerilerine yonelik giinliik yasam sorunlarini ¢6zme etkinliklerinin, iletisim ve takim
calismast becerileri i¢in verilen gdrevleri takimlar olarak yiiriitmenin, girisimcilik
becerileri i¢in ise diislinmeye olanak taniyarak {irlinlerini pazarlama firsat1 vermenin
vurgulandig1 goriilmektedir. Fen egitimcilerinin yasam becerilerini kazandirmak i¢in
genel onerileri ise asagida belirtilmistir.

Yagam becerilerini kullanabilecekleri ortamlar saglanmali (A5-A20)
Akademisyenlerin §gretmen adaylarina, adaylarin da atandiktan sonra
ogrencilerine bu becerileri kazandirabilmeleri i¢in dgretim programlarinda
bir degisim oldugu zaman ilk Once akademisyenler -egitilmelidir.
Akademisyenlerin kendilerini giincellemeleri gerekmektedir (A6-A14-Al5)
Milli Egitim Bakanlig1 yasam becerilerini vurgularken hangi gostergeleri
kastettigini 6gretim programina eklemelidir (A7)

Ogretmenler ve adaylar bu becerileri ne kadar kazandirabildiklerini
diigiinmeli ve varsa eksiklerini tamamlamak adina bizden yardim almali (A7)
Yasam becerilerini egitim yoluyla kazanmalar1 gerekmektedir (A7)

Bir 6rnek olay verilerek birden fazla becerinin kazanilmasina odaklanmak
gerekiyor. Adaylarin ders planlarina geri bildirimler verilerek bu saglanabilir
(A8)

Fen kazanimlarina yonelik ders plani tasarlatirken 6rtiik olarak bu beceriler
de ele alinmalidir (A8-Al4)

Rubrik hazirlanarak verilen gorevler kapsaminda adaylara bu rubrik
iizerinden geri bildirim verilebilir (AS8)

Baglam temelli 6grenme uygulamalarina yonelik senaryolar veya giinliik
hayattan problemler tizerinden dersler yiiriitilmeli (A9)

Bu becerilerin lisans programi bir biitiin olarak diigiiniilerek kazanilmasi
gerekmektedir, bu becerilerin kazandirilmasi siirece yayilmali (A13)

Bu becerileri ¢ocuklara kazandirabilmeleri i¢in teorik bilgilerle donatilmali
(A16)

Bu becerileri kazanmanin hayatimiz i¢in 6nemli oldugu asilanmali (A16-
Al7)

Fen bilgisi ile tiyatro bir araya getirilerek bir¢ok beceri kazandirilabilir (A14)
Yasam becerilerini kazanmalarina yonelik dersler agilmali (A15)

Tiim derslerde akademisyenler bu tiir becerileri gelistirmeye ¢alismali (A17)
Mikro Ogretim uygulamalart baglam temelli uygulamalar g¢ergevesinde
gerceklestirilmeli (A17)

Ailede baslayan ve sorgulamaya tesvik eden bir egitimden gegmeliler (A21)

Akademisyenlerin sundugu genel 6neriler incelendiginde A6, A14 ve A15 kodlu
fen egitimcileri, fen egititimcilerinin kendilerini glincellemelerine yonelik 6nerileri
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dikkat ¢ekmektedir. Verilen oOnerilere genel olarak bakildiginda adaylarn yasam
becerilerine yonelik mesleki bilgiyle donatilmasi gerektigi ve onlarin yasam
becerilerini kazanmalarinin oniinii agacak Ogrenme ortami uygulamalarina yer
vermek gerektigi goriilmektedir.

Tartisma, Sonu¢ ve Oneriler

Fen bilimlerinde yasam becerileri egitimi kilavuzunu tasarlayabilmek amaciyla
fen egitimcilerinin 6grenme ortamlarinda yasam becerilerini kazandirmaya yonelik
yiiriittikleri siireglerin belirlenmesi iizerine elde edilen bulgular bu béliimde
yorumlanmaya calisilacaktir. Her bir yagsam becerisine yonelik yapilan yorumlar ayri
ayr1 sunulmaktadir.

Fen egitimcilerinin bir kisminin analitik diisiinme becerisini gelistirebilmek i¢in
sorun ¢ozme etkinliklerinden yararlandigr hatta bu sorunlart giinlik yagsamdan
sectikleri goriilmektedir. Bir kisminin proje tabanli 6gretim yontemini tercih ettikleri
ortaya ¢ikmistir. Areesophonpichet (2013), kavram ve zihin haritalarinin, Olga (2015)
ise soruna (probleme) dayali 6grenmenin 6grencilerin analitik diisiinme becerilerinin
gelisimine katki yaptigimi bulmustur. Sternberg ve dig. (2008), analitik olarak
O6gretmenin yolunun Ogrencileri, ¢oziimlemeye (analiz etmeye), elestirmeye,
yargilamaya, kiyaslama ve karsilastirmaya, 6lgme ve degerlendirmeye 6zendirmekten
gectigini belirtmistir. Bu perspektiften bakildiginda fen egitimcilerinin segtigi yontem
ve tekniklerin, dgretmen adaylarina analitik diisiinmeyi kazandirmak i¢in uygun
adimlar oldugu séylenebilir. Hareket ve dig. (2016), egitim fakiiltesi 6grencilerinin
analitik diisinmeye yonlendirmeyen akademisyenlerin Tiirk egitim sistemindeki
onemli sorunlardan biri oldugunu vurgulamislardir. Fen egitimcileri her ne kadar
farkli tiirde etkinlikler kullansalar da miilakatlardan elde edilen bulgular analitik
diisinme becerisinin gostergelerinin ¢ogunun bu etkinliklerde ele alinmadigin
gostermektedir. Sadece, karsilagtifi sorunu ¢6zmek i¢in verilerini diizenler (YA1)
gostergesinin ele alindigr goériilmektedir. Bunun nedeninin fen egitimcilerinin
O6grenme ortamlarinda analitik diisiinme becerisi {izerine odaklanmamalari olarak
goriilebilir. Fen egitimcilerinden birinin akademisyenlerin bu beceriyi tanimalari
gerektigini yaptig1 onerilerde vurgulamasi bu durumu kanitlayan bir yorum olarak
kabul edilebilir. Fen egitimcilerinin 6nerileri de dikkate alindiginda tasarlanacak olan
kilavuz icin gilinlik yasamdan Ornekleri igerisine saklanmis olan sorun ¢6zme
etkinliklerinin fen bilgisi O6gretmen adaylarinin analitik diisinme becerilerini
gelistirebilecegi yoniinde Oneriler ortaya ¢ikmistir. Fen egitimcilerinin bu sekilde
onerilerde bulunmalarinin nedeni analitik diigiinme siireglerinin sorun ¢dzme
stireclerini kapsamasindan (Polya, 1945) kaynaklanabilir. Analitik diisiinme becerisi
karsilagilan sorunla ilgili verileri farkli farkli ¢6ziimleme yontemlerini kullanarak
¢Oziime ulagmay1 gerektirdiginden analitik diisiinme becerisini gelistirmek i¢in sorun
¢ozme etkinliklerinin kullanilmasi 6nemlidir (Ariol, 2009). Bu sorunlarmn giinliik
yasamla iliskili olmasi ise adaylarin bu sorunlari i¢sellestirmelerini saglayabilir.

Arastirmaya katilan fen bilgisi egitimcilerinin 6gretmen hazirlik programlarinda
verdikleri derslerin igerigini girisimcilik becerisini kazandiracak bigimde
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olusturmadiklart anlagilmaktadir. Bununla birlikte fen egitimcilerinin becerinin dnemi
iizerine konusmalar yoluyla 6gretmen adaylarinin girisimcilik becerisini gelistirmeye
calistiklart anlagilmaktadir. Arastirmada fen egitimcilerinin girisimcilik becerisi
gostergelerini  kazandirma bakimindan zayif kaldiklar1 dikkat ¢ekmektedir.
Girisimcilik becerisini kazandirmaya odaklanan fen egitimcilerinin sadece is fikri
gelistirmeye yogunlastiklar1 saptanmistir. Fen bilgisi O6gretmen adaylarinin
girisimcilik becerilerini gelistirmeye yonelik 42 gosterge oldugu diisiiniildiigiinde fen
egitimcilerinin bu becerinin gostergelerini kazandirma bakimindan yetersiz kaldiklari
goriilmektedir. Fen egitimcilerinin 6gretmen adaylarina girisimcilik becerisinin
kazandirmaya yonelik ortaya koyduklari onerilerin biiylik oranda lisans dersleri
icerisinde  ¢esitli  6grenme  etkinliklerini  Onerdikleri  goériilmektedir. Fen
egitimcilerinden birinin yoresel sorunlarin saptanmasi ve ¢6ziim Onerileri getirilmesi
konusundaki 6nerisinin {ilke ekonomisini gelistirmek icin degerli bir 6neri oldugu
soylenebilir. Ciinkii ilke ekonomisinin istikrar1 girisimci bireylerin sayisinin
artmastyla dogru orantihidir. Bu sonuglardan da anlagilacagi iizere fen bilgisi
egitimcilerinin, 6gretmen adaylarina girisimcilik becerisini kazandirmaya iligkin
anlayislarinin yeteri kadar gelismedigi anlasilmaktadir. Lisans doneminde fen bilgisi
Ogretmen adaylarinin girisimcilik becerisini kavrayacaklari ¢aligmalar, hem kuramsal
hem de deneyimsel siiregleri igermelidir (Koopman ve dig., 2013; Oplatka, 2014).
Dahasi bu siireglerin gelecekte aday Ogretmenlerin Ogrencilerine girisimcilik
becerilerini nasil kazandirabileceklerini anlayabildikleri egitimleri kapsamalidir
(Mbanefo ve Eboka, 2017). Dolayisiyla bu arastirmadaki fen 6gretmen egitimcilerinin
derslerini 6gretmen adaylarinin girisimeilik becerilerini kavrama ve bunu gelecekte
Ogrencilerine nasil kazandirabileceklerini 6grenmelerini saglayan bir igerige
biiriindiirmeye gereksinim duyduklari séylenebilir. Giincellenen fen bilgisi lisans ders
igerikleri incelendiginde Ekonomi ve Girigimcilik dersinin genel kiiltiir segmeli
dersleri arasinda oldugu goriilmektedir. Fakat bu dersin fen bilgisi 6gretmen
adaylartyla nasil yiiriitillecegine iliskin bir kilavuzun olmadig1 da goriilmektedir.

Iletisim becerileri kapsaminda fen egitimcilerinin ¢ogunlukla takim gorevi
vererek, gorevleri ile ilgili sunum yaptirarak iletisim becerisini kazandirmaya
calistiklar1 goriilmektedir. Ogretmen adaylar ile yapilan bir ¢alismada dgretmen
adaylarmin genellikle takim odevi c¢aligmasi, tartijma ve drama kullanarak
Ogrencilerinin iletisim becerisini gelistirmeyi diisiindiikleri goriilmistiir (Alaca,
2019). Fen egitimcilerinin de iletisim becerisinin kazandirilmasinda takim
calismalarma daha ¢ok vurgu yaptiklar: sonucuna varilmistir. Ogrenme ortamlarinda
tartisjma ortamlar1 yaratabilmek bilimi 6grenme ve Ogretme noktasinda Onemli
olmakla birlikte (Er Nas ve dig., 2019; Henderson ve Wellington, 1998) 6grencilerin
iletisim becerilerinin gelisimine de katkilar saglayacaktir. Ayni sekilde 6gretmen
adaylarina sunum yaptirma da adaylarin iletisim becerilerinin gelisimine 6nemli
katkilar saglayacaktir. Akademisyenlerin iletisim becerisi kapsaminda gerek planlt
olarak gerekse yiiriittiikleri siireglerde amag edinmeseler dahi plansiz olarak iletisim
becerisi gostergelerinin  ilk besini kazandirmaya c¢alistiklart  goriilmektedir.
Akademisyenlerin iletisim becerisinin Y76. “ben dilini kullanir”, Yi7. “atilgan
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davranig gosterir”, YI8. “iletisim kurdugu ortamlarda saydam davranir”, YI9.
“iletisimde bulunurken somut konusur” gostergelerine 6grenme ortamlarinda yer
vermedikleri belirlenmistir. Akademisyenlerin dort gostergeye yer vermemeleri
iletisim becerisinin gostergelerine yeterince hakim olmadiklarinin bir gostergesi
olabilir. Bilinmeyen veya eksik olunan bir konuyu uygulama siirecine uyarlamak
olanakli olmayacaktir (Ayvact ve dig., 2016). Gelecegin 0Ogretmen adaylarini
yetistiren ve yetistirecek olan akademisyenlerin iletisim becerisinin gostergelerine
hakim olmamalar1 6gretim siirecini de olumsuz etkileyebilir. Bu nedenle
akademisyenlerin de iletisim becerisini tanmima ve kazandirma konusunda
desteklenmesi 6nemlidir.

Fen egitimcilerinin karar verme becerisini fen bilgisi 6gretmen adaylarina
kazandirmak icin farkli yontem ve teknikler kullandiklari goriilmektedir. Bunlar
arasinda materyal, ders plani tasarlatma, proje verme, giinliikk yasam sorunlarini verme
gibi gorevler verdikleri ve farkli konularda tartigma ortami yarattiklar: goriilmektedir.
Bu islemlerin yapildigt &grenme ortamlarinin hepsinde adaylarin, karar verme
becerilerini kullandiklar1 sdylenebilir. Ozellikle tartigma yonteminin bir teknigi olan
beyin firtinasi teknigi karar verme becerisini kazandirdigt bilinmektedir (Mentzer,
2011). Fakat fen egitimcilerinin 6grenme ortamlarinda 6zellikle deger verdigi karar
verme gostergelerinde farkliliklar goriilmektedir. Oysa karar verme siireclerini bir
biitiin olarak diisinmek gerekmektedir. Bireyler segtikleri karari uygulamadiklari
slirece karar verme siireci tamamlanmaz (Bergland, 1974). Fen egitimcileri fen bilgisi
O6gretmen adaylarmin karar verme becerilerini gelistirebilmek i¢in proje tabanli
6grenme uygulamalarinin, gérevler vermenin ve giinliik yasam sorunlari ¢dzdiirmenin
yararli olabilecegini Onermislerdir. Bu Onerilerin etkili olabilecegi soylenebilir.
Ciinkii adaylar, mesleki egitim siiresince uygulamali dersler kapsaminda gérevlerini
yerine getirmek durumundalar ve karar verme becerisi bireylerin basarili olmalarinda
biiyiik rol oynayan bir beceridir (Steele ve dig., 2007).

Takim ¢aligmasi becerisi kapsaminda fen egitimcilerinin ¢ogunlukla takim
gorevi vererek, gorevleri ile ilgili sunum yaptirarak bu becerileri kazandirmaya
calistiklart goriilmektedir. Fen egitimcilerinin tiimii 6grenme ortamlarinda takim
calismast ve iletisim becerilerine diger becerilerden daha ¢ok odaklandiklari
goriilmektedir. Takim g¢aligmasinin tim fen egitimciler tarafindan kullanilmasinin
tercih edilmesi takim ¢aligmalarimin; 6grenciler arasinda goérev ve sorumluluklarin
paylasilmasi ile birlikte verimlilige katkida bulunmasi (Morrison, 1998; Natale ve
dig., 2004), girisimcilik ve iletisim becerileri gibi diger yasam becerilerinin
gelismesine olumlu etkide bulunmasi (Kets De Vries, 1999), kisisel sorumlulugu
desteklemesi (Smith, 1996), etkin dinleme becerisini gelistirmesi (Harris ve Harris,
1996) gibi &zelliklerden kaynaklanmis olabilir. Ogrenme ortamlarinda fen
egitimcilerinin her birinin takim ¢alismast kapsaminda farkli gostergeleri
kazandirmaya calistiklart goriilmektedir. Bu durum takim ¢aligmasi becerisinin diger
beceri alanlarini da kapsayan genis bir yelpazeyi kapsamasi ile iliskilendirilebilir.
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Fen egitimcilerinden elde edilen veriler bu egitimcilerin yaratict diigiinme
becerisini kazandirmak i¢in derslerinde ¢ogunlukla materyal tasarlama, sorun ¢dzme,
proje tabanli Ogretim uygulamalart gibi farkli yontemler kullandiklarini
gostermektedir. Bu yontemlerin ¢ogunlukla adaylar1 diisiinmeye ve sorun ¢ézmeye
yonlendirecek, farkli fikirler ortaya koymalarini ve bu fikirleri elestirel bir yaklagimla
degerlendirip en uygun olanma karar vermelerini saglayacak siirecler icermesi
acisindan  yaraticilik  becerisi ile olduk¢a uyumlu yontemler olarak
degerlendirilmektedir. Ciinkii bu yontemler, akicilik, esneklik, 6zgiinliik (orijinallik)
ve ayrintililik gibi 1raksak diigiinmeye dayanan yontemlerin yani sira, Baer ve
Kaufman (2012) tarafindan da onerildigi gibi elestirel diisiinme, degerlendirme ve
karar verme gibi siiregleri de igermektedir. Bu da fen egitimcilerinin gogunun aslinda
yaratict diisiinme becerisi hakkinda bilgi sahibi oldugunu ve dogru stratejiler
kullanarak derslerinde bu becerinin de gelistirilmesine yer verdikleri goriilmektedir.
Fen egitimcilerinin 6gretmen adaylarinin yaratict diisiinme becerilerinin gostergeleri
olarak genellikle mesleki alana yonelik yeni diislinceler iiretme, 6zgiin materyaller
tasarlama ve teknolojik agidan yeni diislinceler liretmeyi ifade etmeleri de aslinda
egitimin bu agamasinda hem o6gretmenlik meslegi ile hem de fen bilgisi alan1 ile
uyumlu gostergelere odaklandiklarini isaret etmektedir. Bu gostergeler her ne kadar
egitimcilere Ogretmen adaylarmin yaraticiligt 6gretme konusundaki yetkinlikleri
hakkinda yeterli diizeyde fikir vermese de dgretmen yetistirme siirecinde yaratict
Ogretme Dbecerilerinin gelistirilmesine odaklanilmasi, mesleginde yaratici olan
Ogretmen adaylarinin yetistirilmesine dnem verildiginin gostergesidir. Adaylar géreve
basladiklarinda farkli 6grenme becerilerine sahip &grenciler ic¢in farkli 6gretim
yontemleri tasarlayabilme, bir konuyu birgok farkli sekilde anlatabilme ve
karsilagtiklart sorunlar1 yaratici sekilde ¢ézebilme potansiyeline sahip olabilecegi
distiniilirse, Ogrencilerinin de yaratict diisiinme becerilerini gelistirebilmeleri
acisindan {imit verici oldugu sodylenebilir. Ciinkii yaratict 6gretme ile yaraticiligi
Ogretme birbirinden farkli kavramlar olsa da yaraticiligi 6gretmenin yaratict 6gretme
ile iligkili oldugu distiniilmektedir (Jeffrey ve Craft, 2004). Son olarak, fen
egitimcilerinin yaratici diisiinme becerisini gelistirmek i¢in onerdikleri yontemler
incelendiginde bu yontemlerin ¢ogunlukla sorun ¢6zme ve tasarim yapma gibi
stiregleri igermesi de yine egitimcilerin yaratici diisiinme becerisi konusundaki
farkindaliklarmi ortaya koymaktadir ve Onerileri mevcut fen bilgisi 6gretmenligi
lisans programi disiiniildiigiinde uygulanabilirligi olast ydntemlerdir. Burada
katilimeilarin kendi derslerinde uyguladiklarindan farkli yontemler de 6nerdikleri
dikkat cekmektedir. Fen egitimcilerin verdikleri dersler sinirlayici olabilir ve dnerileri
farkli derslerdeki uygulamalari igerebilir. Ogretmenlik uygulamasi dersi ile ilgili oneri
bu duruma &rnek verilebilir.

Fen egitimcilerinin fen bilgisi Ogretmen adaylarmin yasam becerilerini
gelistirmeye yonelik genel Onerileri incelendiginde ilk olarak akademisyenlere
yonelik oneriler sunduklar: goriilmektedir. Yasam becerilerini kazandirabilmek igin
ilk olarak fen egitimcilerinin konuyla ilgili bilgi sahibi olmalari gerektigi
belirtilmistir. Fen egitimcileri, ders planlari iizerinden bu becerilerin kazandirilmasi
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gerektigini vurgulamiglardir. Bu Onerinin fen bilgisi 6gretmenligi lisans programi
disiiniildiigiinde 6nemli bir 6neri oldugu goriilmektedir. Cilinkii lisans programinda
yasam becerilerini kazandirmak i¢in haftada iki ders saati olan elestirel ve analitik
diisiinme - ekonomi ve girisimcilik - insan iligkileri ve iletisim se¢cmeli dersleri
bulunmaktadir. Bu dersler bu ii¢ yasam becerisini gelistirmeye yoneliktir. Se¢gmeli
ders havuzunda ¢ok sayida dersin ve ana bilim dallarinda farkli uzmanlik alanlart olan
bir¢ok akademisyenin oldugu disiiniildiigiinde bu derslerin tiimiiniin hatta birinin
secilme durumunun zayif oldugu sdylenebilir. Karar verme, yaratict diislinme ve
takim c¢alismasi becerilerine yonelik ise 6zel derslerin de olmadig1 gozlenmektedir.
Yalnizca haftada ii¢ ders saati olan fen 6gretimi 2 dersinin, yasam becerilerine iliskin
etkinliklerin incelenmesine yonelik igerigi oldugu goriilmektedir. Fakat dersin
iceriginin farkli bagliklar1 da vardir ve bu becerileri hem tanitmak hem de bu
becerilere yonelik etkinlikleri incelemek bu ders siiresince yiiriitiilebilecek bir siire¢
olmadig1 goriilebilir. Ustelik fen egitimcileri aym anda birden fazla becerinin
gelistirilmesi gerektigini ve bunu yapabilmek i¢in yasam becerileri ile ilgili teorik
bilgilerinde adaylara verilmesini gerektigini de dnermektedirler. Fen egitimcilerinin
goriigleri dogrultusunda fen bilgisi 6gretmenligi lisans ders igeriklerinin yasam
becerilerini kazandirmak konusunda zayif kaldig1 sdylenebilir.

Fen egitimcilerinin yasam becerilerini kazandirmak icin genel Onerileri
incelendiginde tasarlanacak olan kilavuzun, bir etkinlikte birden fazla yasam
becerisinin kazandirilmasi, baglam temelli 6grenme uygulamalarindan yararlanmasi,
bu becerileri tanitmaya yonelik kuramsal bilgileri igermesi gerektigi saptanmistir.
Tasarlanacak olan kilavuzda analitik diisiinme becerisi igin proje tabanli 6grenme ve
ginlik yasam sorunlarint ¢6zme etkinliklerinin, yaratici diislinme becerisi
kapsaminda daha ¢ok giinlitk yasam sorunlarina odaklanilmis ders plani ve materyal
tasarlatma etkinliklerinin kullanilmasi gerektigi saptanmistir. Karar verme becerisi
icin yine ders plani1 ve materyal tasarlatma ve giinlilk yasamla iliskili sorun ¢dzme
etkinliklerinin kullanilmas1 gerektigi ortaya ¢ikmistir. Takim ¢alismast ve iletisim
becerileri igin ¢ogunlukla takim ¢aligmalarina odaklanan etkinliklere kilavuzda yer
verilmesi dnerilmistir. Tasarlanacak olan kilavuzda yoresel sorunlarin ele alindigi ve
¢oziildiigi etkinliklerin olmasi gerektigi ortaya ¢ikmistir. Fen egitimcilerinin yapilan
goriismeler sonucunda 6grenme ortamlarinda genellikle takim ¢aligmasi, iletisim ve
yaratict diigiinme becerilerine odaklandiklar1 fakat bu becerilerin de tim
gostergelerini ele almadiklart saptanmistir. Fen egitimcilerinin yapilan &gretim
reformlarini izlemelerinin gerekliligi de saptanilan bir diger arastirma sonucudur.
Genel olarak fen egitimcilerinin yasam becerilerini kazandirmak igin giinliikk yasam
sorunlarini igeren etkinliklere yer verilmesi gerektigini vurguladiklari da saptanmustir.
Egitim politikacilarina bu aragtirmanin sonuglarinin dikkate alinmasi ve fen bilgisi
Ogretmenligi lisans programi giincelleme c¢aligmalarina katkida bulunulmasi
Onerilebilir.
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Table 7

Appendix

Life Skills Development Indicators for Pre-Serves Science Teacher

Life
Skills

Indicators

Analytical
Thinking

Al. Organizes its data to solve the problem it encounters

AZ2. establishes relationships between data and solves the problem by comparing
A3. Establishes relationships between data and solves the problem by classifying
A4. Establishes relationships between data and solves the problem by generalizing
Ab. Establishes relationships between data and solves the problem by performing
error analysis

AG6. Establishes relationships between data and solves the problem by specification

Communication

C1. respects the living beings they communicate with,

C2. acts empathetically towards the living beings they communicate with,
C3. is an effective listener when communicating,

C4. can open themselves appropriately when communicating,

C5. is harmonious in verbal and non-verbal messages,

C6. uses I-language,

C7. shows assertive behavior,

C8. acts transparently in communicative environments, and

C9. speaks concretely while communicating in learning environments

Decision Making

DML1. Expresses/feels a problem situation encountered in daily life
DM 2. Expresses why the problem he feels should be solved

DM 3. Searches and lists the solutions for the problem

DM 4. Lists the positive and negative aspects of the solutions

DM 5. Compares solutions and requests

DM 6. Determines the appropriate solution

DM 7. Applies the appropriate remedy

Teamwork

TW1. Becomes aware of the need to be fair while assigning tasks
TW?2. Becomes conscious of the assigned task

TWa3. Feels belonging to the group

TWA. Fulfills its responsibilities

TWS5. Share ideas appropriately while conducting teamwork
TW6. Evaluates emerging ideas in terms of desired features
TW?7. Recognizes the benefits of teamwork

Creative
Thinking

CT1. Generates new ideas for the professional field, designs original materials
CT2. Generates new ideas in terms of technology

CT3. Generates new ideas in socio-cultural terms

CT4. Generates new ideas in socio-economic terms

(continued)
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Table 7 (continue)

Entrepreneurship

EL
E2
E3.
E4.
ES.
E6.
E7
E8.
EQ.

E10.
E11.

E12

E13.
El4.

E15

E16.
E17.
E18.
E19.
E20.
E21.
E22.
E23.

Develops business idea

. Emphasizes that the business idea is different from other business ideas

Explains the relationship between business idea and science lesson
Explains entrepreneurial knowledge and work experience
Explains the reason for starting a business

Explains the role of partners, if any, in the business

. Explains the mission of the business

Explains the vision of the business

Sets short-term goals

Sets medium and long-term goals

Reveals market size

. Reveals market share target

Reveals the market profile

Identify potential customers

. Performs competitor analysis

Sets production, marketing and sales targets

Evaluates industry developments, opportunities and threats
Develops insights into contingencies

Can decide on location

Determines the channels of transportation to the customer
Designs product-service promotion plan

Draws work flow chart

Determines the standards, documents, licenses and permits required in the

product-service delivery process

E24.
E25.
E26.

E27

E28.
E29.
E30.
E31.
E32.
E33.
E34.

E35

E36.

Draws the organizational chart of the product-service delivery process
Determines the duties and responsibilities of its personnel

Calculates the start-up costs of the business start-up process

. Calculates business expenses

Calculates the income of his business

Calculates the profit of his business

Searches for funding sources for the business idea

Markets his product

Explains the economic foundations of entrepreneurship

Explains the social foundations of entrepreneurship

Explains the cultural foundations of entrepreneurship

. Explains the importance of being creative while attempting entrepreneurship
Explains the importance of taking advantage of technology while attempting

entrepreneurship

E37
E38
E39
deci
E40
E41
E42

. Explains how to act with nature in the process of establishing a business

. Explains how to act while making a new business decision

. Explains the obstacles in a new business they will start while making a
sion

. Explains the incentives

. Explains the importance of product design in an enterprise

. Explains features to consider when purchasing an existing business
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Ek

Tablo 7
Fen Bilgisi Ogretmen Adaylarina Yonelik Yasam Becerileri Gelisim Gostergeleri

Yasam Gostergeleri

Becerileri

YAL. Karsilagtig1 problemi ¢dzmek i¢in verilerini diizenler

YAZ2. Veriler arasinda iliski kurar ve problemi karsilastirma islemi yaparak
¢Oziimler

YA3. Veriler arasinda iliski kurar ve problemi simiflandirma islemi yaparak
¢Oziimler

Y A4. Veriler arasinda iligki kurar ve problemi genelleme islemi yaparak ¢oziimler
YAS5. Veriler arasinda iligki kurar ve problemi hata analizi iglemi yaparak
¢Oziimler

YAG6. Veriler arasinda iliski kurar ve problemi 06zellestirme islemi yaparak
¢Oziimler

YI1. fletisime gectigi canlilara sayg1 duyar

Yi2. Iletisime gectigi canlilara empatik davramr

YI3. Iletisime gegerken etkin bir dinleyici olur

Yi4. Iletisime gegerken uygun bir bigimde kendini acabilir

YI5. Sozel ve sozel olmayan mesajlarinda uyumludur

Yi6. Ben dilini kullanr

Yi7. Atilgan davranig gosterir

YIS. Iletisim kurdugu ortamlarda saydam davranir

YI9. iletisimde bulunurken somut konusur

YKI1. Giinliik hayatinda karsilagtig1 bir problem durumunu ifade eder/hisseder
YK2. Hissettigi problemin neden ¢dziilmesi gerektigini ifade eder

YK3. Problem i¢in ¢6ziim yollarini aragtirir ve siralar

YK4. Cozliim yollarmin olumlu ve olumsuz yonlerini siralar

YKS5. Coziim yollart ile isteklerini kargilagtirir

YK6. Uygun ¢oziim yolunu belirler

YK7. Uygun ¢6ziim yolunu uygular

YT1. Gorev dagilimi yapilirken adaletli olunmasi gerektiginden haberdar olur
YT2. Verilen goreve yonelik biling sahibi olur

YT3. Kendini gruba ait hisseder

YT4. Uzerine diisen sorumlulugu yerine getirir

YTS. Takim ¢aligmasini yiiriitiirken fikirlerin uygun bir bigimde paylasir

YT6. Ortaya ¢ikan farkl: fikirleri istenilen 6zellikler agisindan degerlendirir
YT7. Takim caligmasinin kendisine kazandirdiklarini fark eder

YY1. Mesleki alana yonelik yeni diisiinceler {iretir, 6zgiin materyaller tasarlar
YY2. Teknolojik a¢idan yeni diisiinceler iiretir

YY3. Sosyo-kiiltiirel agidan yeni diisiinceler tiretir

YY4. Sosyo-ekonomik agidan yeni diigiinceler iiretir

Analitik Diistinme

Iletisim

Karar verme

Takim Caligmasi

Yaratici
Diisiinme

(devam ediyor)
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Tablo 7 (devam)

Girisimcilik

YG1. Is fikri gelistirir

YG?2. Is fikrinin diger is fikirlerinden farkli oldugunu vurgular
YG3. Is fikrinin fen bilgisi dersi ile iliskisini agiklar

YG4. Girigimci bilgilerini ve is tecriibesini agiklar

YGS. Is kurma gerekgesini agiklar

YG6. Varsa ortaklarinin isletmedeki roliinii agiklar

YG7. Isletmenin misyonunu agiklar

YGS8. Isletmenin vizyonunu agiklar

YG9. Kisa vadeli hedeflerini belirler

YG10.
YGI11.
YGI2
YG13.
YG14.
YG15
YG16.
YG17.
YGI18.
YG19.
YG20
YG21.
YG22.
YG23.
izinleri
YG24.
YG25.
YG26.
YG27
YG28.
YG29.
YG30
YG3I1.
YG32.
YG33.
YG34.
YG35
YG36.
YG37.
YG38
YG39.
YG40.
YG41.
YG42.
aciklar

Orta ve uzun vadeli hedeflerini belirler
Pazar biiytikligiinii ortaya koyar

. Pazar pay1 hedefini ortaya koyar

Pazar profilini ortaya koyar
Potansiyel miisterilerini tanimlar

. Rakip analizi yapar

Uretim, pazarlama ve satis hedefleri ortaya koyar
Sektorel gelismeleri, firsatlari ve tehditleri degerlendirir
Beklenmedik durumlara iligkin 6ngoriiler gelistir

Yer se¢imine karar verebilir

. Miisteriye ulagim kanallarin belirler

Uriin-hizmet tamitim plani tasarlar

Is akis semasi gizer

Uriin-hizmet sunum siirecinde gerekli olan standartlar, belgeler, ruhsat ve
tespit eder

Uriin-hizmet sunum siirecinin organizasyon semasim gizer

Personelinin gérev ve sorumluluklarini belirler

Is kurma siirecinin baslangi¢ maliyetlerini hesaplar

. isletmesinin giderlerini hesaplar

Isletmesinin gelirlerini hesaplar
Isletmesinin karini hesaplar

. Is fikrine y6nelik finansman kaynaklarim aragtirir

Uriiniinii pazarlar

Girisimciligin ekonomik temellerini agtklar
Girisimciligin toplumsal temellerini agiklar
Girisimciligin kiiltiirel temellerini agiklar

. Girisimde bulunurken yaratici olmanin énemini agiklar

Girisimde bulurken teknolojiden yararlanmanim 6nemini agiklar
Is kurma siirecinde doga ile nasil hareket edilecegini agiklar

. Yeni bir igletme kararin1 verirken nasil hareket edilecegini agiklar

Yeni bir isletme kararini verirken kuracag: isteki engelleri agiklar

Yeni bir igletme kararin1 verirken verilecek tesvikleri agiklar

Bir girisimde {iriin tasariminin 6énemini agiklar

Mevcut bir isletmeyi satin alirken dikkat edilmesi gereken ozellikleri




