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Ozet

Bu arastirma fen bilgisi 6gretmen adaylarinin 6gretimsel karar verme siireglerini incelemeyi
amaglamaktadir. Ozel durum ydntemi ile yiritiilen bu arastirmaya bir devlet tiniversitesinin ti¢iincii sinifinda
O6grenim goren 28 Uglincl sinif fen bilgisi 6gretmen adayi katilmistir. Veri toplama araci olarak fen bilgisi
O0gretmen adaylarinin 6gretimsel karar verme sireglerine iliskin bilgileri iceren 6gretimsel karar verme
gunlikleri kullanilmistir. Fen bilgisi 6gretmen adaylarindan galisma yapraklar tasarlamalari ve tasarim
sureglerini gorev olarak yazmalari istenmistir (Gorev | ve Gorev Il). Gorev | bireysel, Gorev |l ise takim galismasi
seklinde yirutilmustir. Elde edilen veriler igerik analizine tabi tutulmustur. Elde edilen bulgular, bazi
o6gretmen adaylarinin glinliik yasamla ilgili problem durumu olusturabilmelerine ragmen birden fazla ¢6zim
Uretemediklerini, ¢6ziimlerin olumlu ve olumsuz yodnlerini tespit edemediklerini gostermektedir. Ayrica
adaylarin uygun ¢6ziime kismen karar verebildikleri fakat en uygun ¢6ziime ulagma stirecini takip edemedikleri
belirlenmistir.

Anahtar Kelimeler: Karar verme, Ogretimsel karar verme, Fen bilgisi 6gretmen adayi

Abstract

This study aimed to examine the instructional decision-making process of preservice science
teachers. Within a case study research methodology, the study group consisted of 28 third-year preservice
science teachers studying at a state university in Turkey. Instructional decision-making diaries kept by
preservice science teachers containing information on their instructional decision-making processes were
used to collect data. Preservice science teachers were asked to design worksheets and write down their design
processes as tasks (Task | and Task II). They were asked to design worksheets individually under Task I, and as
teamwork under Task Il. Obtained data were analyzed by using content analysis. Findings show that some of
the preservice teachers could not generate more than one solution although they could create a problem
situation related to daily life; and they could not identify the positive and negative aspects of the solutions. In
addition, it was determined that they could partially decide on the appropriate solution but could not follow
the process of coming to the most appropriate solution.

Keywords: Decision making, Instructional decision-making skill, Preservice science teacher

1. Introduction

Decision making is a teachable skill (Mettas, 2011; Accardo & Xin, 2017). Decision making
refers to collect guiding information to achieve the desired results regarding the situation

1 Bu arastirma, “Baglam Temelli Ogrenme Uygulamalari ile Zenginlestirilmis Fen Bilimlerinde Yasam
Becerileri Egitimi Kilavuzunun Tasarlanmasi, Uygulanmasi ve Degerlendirilmesi” baslikli, 117K993 kodlu,
TUBITAK projesinin bir bdlimiini olusturmaktadir.
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encountered, creating options via systematic, scientific, and logical reasoning in the light of this
information, and choosing and applying the most appropriate among these options (Khishfe, 2012). In
order for the decision-making behavior to emerge; people need to recognize and feel a difficulty
(problem) that causes the need to make a decision (Jime'nez Aleixandre, 2002). The person who is
aware of this difficulty should have different solutions and choose one among them to overcome that
difficulty (Buchanan & Henig, 1996). Teachers are the first people who encounter problems in the
education process and try to solve them. How to solve a problem encountered in the teaching process
is related to the teacher's ability to use instructional decision-making skills (Hora & Anderson, 2012).
It takes time for preserves teachers to acquire this skill (Wise & Jung, 2019). Instructional decision-
making skills are an important feature that a teacher should have to reveal the individual differences
of students, design instructional process according to students' needs (Lam, 2007; Mason & Smith,
2020) and evaluate students correctly (Mitchell, 1988). Teachers have to consider the culture of the
school, environmental characteristics (Lande & Mesa, 2016) and the equipment of the classroom while
using his/her instructional decision-making skills (Schoenfeld, 2011). They pay attention to their career
development, having fun in the lesson, and especially what students will learn while using their
instructional decision-making skills (Henry, 1994). Hamilton et al. (2009) on the other hand, emphasize
thatitis important for teachers to consider previously measured student achievements before starting
the instructional decision-making processes. The efficient functioning of pre-lesson instructional
decision-making skills is a fundamental process that affects instructional decision-making skills during
and after the lesson (Kohler, Henning, & Usma-Wilches, 2008). Instructional decision making can be
used before, during and after the lesson (Stiggins, & Conklin, 1992). Teachers' instructional decision-
making skills are affected by their professional knowledge for assentment (Mokhtari, Rosemary, &
Edwards, 2007).

Carter, Stephenson & Hopper, (2015) reveal that the internships they do at schools have a
positive effect on the development of instructional decision-making skills of final year preservice
teachers. Kohler, Henning, & Usma-Wilches, (2008) examine preservice teachers' instructional
decision-making skills during and after the lesson. The researchers found that the preservice teachers'
instructional decision-making skills on formative assessment are inadequate. Preservice teachers need
to develop their professional knowledge to understand students and solve their learning problems
(Cooper, 2009), and gain experiences to understand what their students think (Van Driel et al., 2001).
In teacher training process, preservice teachers are expected to be experienced decision makers during
teaching and even to convey these decisions following the teaching context (Scales et al., 2018).
Teachers do not have sufficient knowledge and experience in instructional decision-making processes
in the early years of their profession (Demiraslan Cevik, 2013). Williams & Sato (2021) found that
academics' prior experiences with the course affect their instructional decision-making skills.
Considering that teachers' professional development has a positive effect on instructional decision
making (Jenkins, 2018), it can be said that examining preservice teachers' instructional decision-making
skills are important in terms of identifying and eliminating deficiencies in their professional
development. It is recommended that educational politicians and academics focus on instructional
decision-making skills and conduct research (Little, 2007; Greenhow, Dexter, & Hughes, 2008).
Decision making is a life skill, and science teachers teach this skill in their classes (MNE, 2018). A teacher
who does not develop his/her life skills and cannot use them with the right timing is also difficult to
gain this skill for his/her students in learning environments designed by him/her (Jeffrey & Craft, 2004).
In this respect, the concept of instructional decision making is vital in science teaching (Cooper, 2009).
Moreover, a science teacher's ability to acquire and use instructional decision-making skills also means
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that the academic success of her/his students will increase (Lee, 2007; Basye, 2012). Kohler, Henning
& Usma-Wilches (2008) emphasize that it is important to examine the instructional decision-making
processes of preservice teachers in different fields so that they can acquire professional knowledge.
Professional knowledge and experience of teachers affect their instructional decision-making skills
(Hill, Ball, & Schilling, 2008). It is important to reveal the instructional decision-making skills of
preservice teachers to increase their experience and professional knowledge (Henry, 1994).
Uncovering the instructional decision-making processes of teachers is very important for
understanding teachers and solving their problems (Van Hover, & Yeager, 2007). This study aimed to
determine the instructional decision-making process of preservice science teachers. It is thought that
the end of the research will positively affect the awareness of preservice science teachers about their
instructional decision-making skills. Moreover, it is expected that this study will contribute to both
preservice and science teachers in terms of making self-evaluations regarding their use of instructional
decision-making skills. It is thought that the results of the research will lead both science educators to
update their learning environments and undergraduate program development experts to change the
content of undergraduate courses. The research question of this study is as follows: How does the
instructional decision-making process of preservice science teachers progress?

2. Method

The case study method is used to make an in-depth analysis of the instructional decision-
making processes of preservice science teachers. This method helps the researchers to obtain in-depth
information regarding a subject in a short time. As its name signifies, in other words, "case study", the
results obtained via this method are limited to the cases under study, and there is no generalization
concern (Meyer, 2001). In this study, the instructional decision-making processes of preservice science
teachers individually and as a team will be examined.

2.1. Participants

This research was conducted in the spring semester of the 2019 - 2020 academic year. The
sample of this study consists of 28 third-grade preservice science teachers studying at a state university
in Turkey. Preservice science teachers conducted studies both individually and as a team. The teams
were formed by the faculty members including randomly selected four preservice teachers. However,
the number of preservice teachers in the teams varies from two and five due to the absence and
communication problems of some students with others during the course. Preservice science teachers
learn science-related conceptual knowledge and vocational knowledge courses in the first two years
of their education. In the third year, Preservice science teachers learn applied science education
courses. They begin to design activities for secondary school students. In the last year of their
education, they apply what they have learned in their internship courses. The reason why third-year
preservice science teachers are working in this study is that they will use the professional knowledge
they learned in their final year internship. Therefore, identifying and eliminating the existing problems
within the scope of instructional decision-making skills at this level will positively affect subsequent
learning.
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2.2. Data Collection Tools

Each preservice teacher was coded as P1, 2... P28 and teams were coded as T1, ... T8. (T1:
P25,26,8 -T2:P3,11,24,27 -T3: P9,10,12 - T4: P15,6, 7-T5: P21,22,23,28-T6: P17,19-T7: P13,14,5,16
-T8: P1, 18, 2, 4, 20) within the scope of the study. It is emphasized that evidence-based products must
be used to examine instructional decision-making skills (Little, 2007). Kohler, Henning & Usma-Wilches
(2008) used reflective products to identify preservice science teachers' instructional decision-making
processes. Greenhow, Dexter, & Hughes (2008) used online multimedia problem-solving scenarios to
measure preservice science teachers' instructional decision-making skills on technology integration. It
is important to apply a performance-based assessment to evaluate the instructional decision-making
skills of the preservice science teachers (Stuart & Tatto, 2000). Therefore, in this study the instructional
decision-making diaries are used as data collection tools. Open-ended questions that comply with the
first four steps of the decision-making process as suggested by Bergland (1974), are prepared for
preservice science teachers to write their decision-making diaries. These steps are summarized in Table
1.

Table 1. Open-Ended Questions in the Instructional Decision-Making Diary

Decision making Open-ended questions in the instructional decision making diary
processes
1-Feeling and 1- Write down a daily life problem situation regarding the acquisition you

defining the problem  selected.
2- Why is this situation a problem for you (as a preservice teacher)? Why
this situation has to be solved?
(Concerning the daily life problem that you defined regarding the
acquisition you selected, what do students find difficult to understand or
what may they find difficult to understand? You are a preservice science
teacher. You should define the issues that students find difficult to learn
effectively.)

2-Generating 3-By which methods-activities would you solve the problem you defined

solutions above as a problem that is difficult to understand for students in the
active involvement section of your worksheet?

3-lIdentifying the 4- What are the positive and negative aspects of these methods/activities
positive-negative that you generated for the problem solution?
aspects of solutions

4-Evaluating the most  5- From which aspects do the methods-activities you have generated for
appropriate solution  the problem solution meet your demands?
to meet the demands

6-a- How do you generate the appropriate solution — activity?

b- When are you able to generate it?

c-What kind of processes do you experience?

The diaries cover the first four steps of these processes. Open-ended questions are used in the
diaries to reveal these processes. The preservice science teachers write their diaries individually under
Task | and as a team under Task II.
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2.3. Data Collection Process

The data were collected within the scope of the Science Teaching Laboratory Practices Il course
taken by the participants. The preservice science teachers are expected to fill in the worksheet design
processes as tasks (Task | and Task Il) in their instructional decision diaries. Within the scope of the
tasks, the students are asked to define a daily life problem according to the acquisitions they are
responsible for and to solve this problem in their worksheets. In the first week of the semester, written
documents regarding the subjects, decision making diaries, delivery, and presentation dates of the
lesson plans (within the scope of the course content) are given to the preservice science teachers. After
they were informed about the course requirements, they were asked to fulfill the presentations of
Task | in three weeks and Task Il in eight weeks. Task | presentations performed individually lasted five
weeks, and Task Il presentations performed as a team lasted three weeks. Each preservice science
teacher has delivered his/her lesson plan and decision-making diary at the time of his/her
presentation.

2.4. Data Analysis

Decision making processes of the preservice science teachers are considered as themes. The
categories are created from the codes reached as a result of the content analysis. The themes and
codes obtained by analyzing the findings are presented with figures and tables. The data obtained have
been coded separately by two researchers at different times. The researchers have recorded the data
for four weeks after the initial coding. They finalized the data analysis by comparing the codes they
have reached. Then, the resulting codes were compared. Since a consensus on some codes could not
be reached, the opinions of different researchers have been consulted. Finally, there have been no
codes leading to disagreement in the findings. The findings that emerge in this way are included in the
next section.

2.5. Ethical Procedures

Preserves Science teachers participating in the research were informed of the existence of the
research. Preserves Science teachers were told that the tasks they produced would not be scored for
success in the course. Preserves Science teachers who wanted to participate in this research
contributed. In addition, this study was approved with the Meeting Date and Number 06.09.2017/05
by the Social and Human Sciences Ethics Committee of Kafkas University.

3. Findings

Findings obtained within the framework of the purpose of the study are presented respectively
by considering the processes of instructional decision-making skills. The first question in the task logs
of preservice science teachers is “Write down a daily life problem situation regarding the acquisition
you selected” The answers given to this question are presented in Table 2.
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Table 2. The Preservice Science Teachers’ Capability of Defining a Daily Life Problem

Problem Situation The ones that cover the task The ones that do not cover
acquisitions the task acquisitions

Preservice science teachers

Defining a Capable of defining  P2,P3,P4,P5,P7,P8,P15,P16, P12, P13, P19, P24, P28, T7

problem a problem situation P17, P18, P21, P22, P23, P25,
situation regarding daily life P27,7T2,T3,T5,T6, T8
Capable of defining  P1, P11, P20, T1 P6

a problem that is
not related to daily

life
Not capable  Not capable of P9, P10, P26 P14, T4
of defininga defining a problem
problem (not able to write in
situation problem form)

Table 2 shows that most preservice science teachers individually and as teams can define a
problem situation regarding daily life problem that covers task acquisitions. A few examples of
preservice science teachers' expressions are presented below.

Most of the plant species in our region are unproductive and cold hardy. Therefore, within the
scope of the subject | have discussed, | want the students to focus on the problem of "what should be
done to adapt the strawberry plant to terrestrial climate conditions and to have two crops in summer".
(P8) (Candidate's assignment: Relates genetic engineering to biotechnology).

We talk about the image created by adding olive oil to the water (T4) (Team's Assignment: We
compare the densities of the solid and liquid states of water and discuss the importance of this situation
for living things)

P8 coded preservice science teacher is capable of defining a problem situation regarding daily
life that covers the task acquisitons. But T4 coded preservice science teacher is not capable of defining
a problem that covers the task acquisitons. The second question addressed to the preservice science
teachers is as follows: "Why is this situation a problem for you (as a preservice teacher)? Why does
this situation have to be solved?" This question is addressed to reveal the reasons underlying the
problem that they have selected. The answers given to this question are presented in Figure 1.
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Figure 1. The Preservice Science Teachers’ Reasons for Selecting the Problems
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Figure 1 shows that the preservice science teachers stated socio-economic, socio-cultural,
health-related, and learning difficulty reasons for the problems they have selected as an individual and
as teams. One of the most important steps of the decision-making process is to be able to determine
the solutions to the problem. A few examples of preservice science teachers' expressions are
presented below.

Since unemployment is a big problem in our region, this problem needs to be solved (P8).

We had a hard time understanding the density issue when we were students. Since it is a
difficult subject, we thought that it should be emphasized (T4)

The response of P8 coded preservice science teacher is evaluated for socio-economic reasons,
and the response of T4 coded preservice science teacher is evaluated within the framework of the
learning difficulty code. The third question addressed to the preservice science teachers is as follows:
“By which methods-activities would you solve the problem you defined above as a problem that is
difficult to understand for students in the active involvement section of your worksheet?" Hence, their
opinions on generating solutions are received. Table 3 shows the findings regarding the number of
solutions generated by the preservice science teachers whereas Figure 2 shows the findings regarding
the methods of solving the problem by the preservice science teachers who can generate solutions.

Table 3. Number of Solutions to the Problems that the Preservice Science Teachers Selected

Solutions The Preservice science teachers

Capable of generating more than one solution -
Capable of generating one solution P1-4,6-8,11-18,20-28 / T1-8
Not capable of generating solution — Incoherent response P5,9,10,19
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Table 3 shows that the preservice science teachers are either not able to generate a solution
or generate only one solution. It is also remarkable that the teams can generate only one solution as
well. Figure 2 shows the methods of solutions proposed by the preservice teachers who can generate
solutions.

Figure 2. Methods of Solutions to the Problems

A casg stud . .
text 4 Discussion

(P16, 22) (P13, 20)

Methods of
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the problem
situation

Question-answer

Making 12 18,21)
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(P7, 24) (P86, 20, 23/ T3)

The preservice science teachers aim to solve the problems, which they have defined by using
methods or techniques such as case study, discussion, design, doing experiments, question-answer,
video sessions and making explanation in the active involvement section of their worksheets. The
majority of the teams prefer to solve their problems by doing experiments. The response of T4 is as
follows:

The important thing is to provide students' understanding of the concept of density. We need
to focus on the concept of density due to the acquisition we have discussed. We decided to do the
following activity for the active involvement section of our worksheet.

Name of the experiment: Brotherhood of water and olive oil

Tools:1/2 glass of water, % glass of olive oil, a spoon

Steps of the experiment: Add % glass of water and % glass of olive oil to each other and mix it
with a spoon.

My observations: What do you see? Let’s conclude: List the densities of water and olive oil (T4)

When the answer given by the preservice science teachers coded as Team 4, for the active
involvement part of the worksheet is examined, it has seen that they generate only one solution
proposal as a team (Table 3) and that the solution proposal is an experimental activity. The fourth
guestion addressed to the preservice science teachers is as follows: “What are the positive and
negative aspects of these methods-activities you generated for the problem solution?" In this sense,
this question is addressed to reveal the appropriateness of the generated solutions about the
problems. Table 4 shows the findings regarding the fourth question.
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Table 4. Appropriateness of the Generated Solutions

Codes The Preservice science teachers

Content of the acquisition, usability or
Full availability of materials, activity duration, -
determination emphasis on its role in daily life, classroom

management

P3,4,5,6,11,12,13,14,15,17,18,19,2
0,21,22,23,24,25,27 - T1,2,3,4,5,6,

Content of the acquisition

Availability of materials P1-T3,5,7

Usability of materials P1,6,25,26 - T1

Partial Emphasis on its role in daily life P22,24,27 -T6,7,8

determination  Activity duration P14,28
Classroom management P28

Unable to Not being capable of evaluating the P2,8,9,10,16

determine appropriateness of the solution

Table 4 shows that most of the preservice science teachers as individualy and as teams only
try to decide whether the solutions are appropriate for the content of the acquisition. This shows that
they do not pay attention to or put an emphasis on the availability and usability of the materials, their
role, importance in daily life, activity duration, classroom management as much as the content of the
acquisition. When the response of the preservice science teachers coded as T4 reflected on the
decision diary is examined, it has seen that they only pay attention to the content of the acquisiton in
the experimental activity they produced. The next question addressed to the preservice science
teachers is as follows: "How do you generate the appropriate solution — activity? When are you able
to generate it? What kind of processes do you experience?" In this sense, they are asked about their
experiences during the generation of appropriate solutions, generation time, and other experiences
during the generation process. Table 5 shows the findings obtained from responses to these questions
below.

Table 5. Processes of Generating Appropriate Solutions

Processes regarding Codes Individual Team
appropriate solutions
Only thinking P1,3,5,8- -
Ways of generating 11,14,15,17,19,21,27,28
appropriate solutions  previous experiences P2,4,12,13,18 -
Internet P6,7,20,23,24,25,29 T3
Help from relatives P16 -
Textbooks P20,22,26 T5
Brainstorming among team - T1-8
members
Time of generating A few days before the final  P1,2,5,6,9,10,14,15,17,19- T1, T2,
appropriate solutions submission date 21,24-27 17,78
A week before the final P3,4,7,8,11-13,22,23,17 T4, T5

submission date
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Two weeks before the final P16,18,28 T3,T6
submission date
Not experiencing any P1,5-9,12,13,15,18-23,25-28 T1-8
Experiences during the unfavorable situation
generation of Not being able to make a P2,10 -
appropriate solutions good use of time
Feeling stressed P3,4,24 -
Not being able to find P14 -
material
Not being able to find P16,17 -
solution
Trial and error P11 -

Table 5 shows that most preservice science teachers only think to find a solution whereas some
also take advantage of the internet or use their previous experiences. It is noteworthy that most of the
preservice science teachers generate an appropriate solution a few days before the final submission
date, and they do not experience any unfavorable situation while generating the solution. As for the
teams, they generate their solutions through brainstorming and do not experience any unfavorable
situations during this process.

4, Discussion

Teachers constantly make decisions for teaching (eg, content, lesson pace, groupings) to meet
students' learning needs. Hence, it is important to ensure preservice science teachers make correct
and quick decisions in the teaching process when they start their profession (Scales et al., 2018). The
decision-making process begins with the identification of the problem to be decided. When the data
obtained from the study are examined it has been seen that most of the preservice science teachers
are capable of defining a problem situation regarding daily life within the scope of Task | and I
acquisitions. Defining the problem is one of the most difficult steps in the decision-making process
(Kardas, 2013; Jime'nez Aleixandre, 2002). Preservice science teachers sometimes can explain the
reason for a mistake made in the decision-making process and sometimes not being able to generate
a solution to a problem situation, with their current experience (Sancar & Deryakulu, 2020). The
teacher training process, which starts with studentship and continues with novice teaching, is
expressed as the transition process to becoming experienced teachers and also experienced decision
makers (Scales et al., 2018). It is seen that the preservice science teachers who can define a problem
are able to do so when they work as a team. How much of the decisions to be taken during the
instructional decision-making process is shared with other individuals is an important aspect. This is
because fulfilling a task and making important decisions on one's own sometimes forces the person
and obliges him/her to conduct teamwork (Adair, 2017). Teamwork skills refer to the skills that enable
students to participate in research processes with others to achieve a common goal (Robinson &
Zajicek, 2005). The concept of team learning refers to the acquisition of competencies such as
knowledge, skills and performance through the interaction and experience of interconnected people.
The research supports a positive relationship between team cohesion and performance (Kozlowski &
ligen, 2006). Therefore, individuals in the team have to adapt to changing needs and demands
(Kozlowski et al., 1999; Kozlowski, et al., 1996). Furthermore, accurate and timely decision making
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depends on continuing scientific discussions within the team. (Engle, 2003; Aymen-Peker et al., 2012;
Nutt, 2008; Steele et al., 2007). The fact that some of the preservice science teachers cannot define
problem situations within the scope of their task acquisitions. It may stem from their incapability of
associating daily life with science subjects (Kirman Bilgin & Kala, 2018). It will be difficult to solve a
problem that is not well defined. Hence, preservice science teachers must first create problem
situations effectively to solve a problem. Because a well-defined problem will also reveal the criteria
and limitations of the product that is introduced for the solution of that problem (Kolodner et al., 2003;
Brunsell, 2012). The preservice science teachers define problem situations regarding learning
difficulties, health-related causes, socio-cultural and socio-economic reasons, respectively. Besides,
some of them stated irrelevant reasons. It is also observed that the preservice science teachers stated
irrelevant reasons also are not able to define a problem situation within the scope of Task | while
working individually. As these preservice science teachers experience difficulty in defining a daily life
problem, it leads them to fail in expressing the reasons underlying the problem they have selected.
New information should be added to the existing information to solve a problem (Wineburg &
Fournier, 1994). It is seen that the most common reason stated for selecting the problems is learning
difficulty. As the learning difficulty is the leading problem situation determined by the preservice
science teachers, it shows that they have the competence of considering problems professionally.
When the data obtained from the decision making diaries regarding the number of the
solutions of the problems determined by the preservice science teachers are examined (Table 3), it has
seen that both individually and as a team, they are either not capable of generating more than one
solution, they are capable of generating one solution or not capable of generating solutions. However,
as a requirement of decision-making skills, individuals are expected to decide on the solution that is
the most appropriate for the desired features from more than one solution. Bozkurt Altan et al. (2018)
stated that preservice science teachers have problems in generating alternatives to the problem
situations. If the problem given to preservice science teachers involves more than one situation, it can
be offered to divide each situation into pieces to allow small groups to brainstorm and generate
alternative solutions. It is thought that this result stems from preservice science teachers' writing down
the first solution that comes to their mind, without brainstorming or doing research about the solution
and not working together to generate a shared solution. As known appropriate solutions can only be
revealed through the participation of the whole team, consensus, research, and detailed problem
solving (Mentzer, 2011). Individuals should gather information before making a decision and search
for possible alternatives (Kardas, 2013). Therefore, they will be able to generate alternative ideas.
When the findings regarding the preservice science teachers' ways of solving problems (Figure 2) are
examined, it is seen that they mostly prefer doing experiments to solve the problems, whereas they
rarely use making a design, question-answer, video sessions. It is observed that they do not mention
the brainstorming method, which is one of the methods used in identifying possible solutions and
creating new ideas. Mentzer (2011) argues that the most effective ways to identify possible solutions
are found by brainstorming and researching the existing solutions. Hora (2014) revealed that the
majority of science and mathematics teacher candidates believe that it is easier for students to learn
through repetition. In this study, however, the candidates did not put any emphasis on repetition.
When the appropriateness of the solution ways of the problems determined by the preservice
science teachers are examined, it is seen that they can be mostly categorized in the partial
determination category both for individuals and teams. While designing the lesson plans, it has been
seen that the majority of the preservice science teachers paid attention to the content of acquisition
in decision making process. The 3rd-year preservice science teachers have taken the core courses
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related to their professional skills such as "Teaching Principles and Methods, Science Program and
Planning, Science Teaching Laboratory Practices |, Instructional Technologies and Material Design"
within the curriculum. However, it was revealed that (Table 4) when deciding on the suitability of the
solution way they have determined, preservice science teachers do not pay attention to the
coexistence of features such as availability and usability of materials, emphasis on its role in daily life,
activity duration, classroom management. This shows that the preservice science teachers do not think
holistically while generating the solutions. Bachor and Baer (1999) find out that preservice science
teachers benefit from their intuition while using their instructional decision-making skills. It can be
concluded that preservice science teachers generally make their instructional decisions in a limited
and general way (Demiraslan-Cevik, 2013). They make superficial decisions because of their insufficient
experience and practice, and their poor professional knowledge (Meshede et al., 2017). In a study
conducted by Kapucu (2019), it is seen that even though 44 students are instructed about the whole
product design process, only five of them manage to design in compliance with all the steps of the
process. This shows that although the whole process about decision making process is explained in
detail, learning is not fully realized by the vast majority of students. In all lessons the preservice science
teachers are asked to pay particular attention to the content of acquisition while preparing lesson
plans and worksheets, this leads them to attach importance to this category. Moreover, though these
students have not taken a classroom management course yet, it can be expected not to one take this
aspect into account in their lesson plan. It is seen that the preservice science teachers do not have a
full understanding of preparing a lesson plan, yet as they do not consider aspects such as the
availability and usability of the materials, emphasis on its role in daily life, activity duration, and
classroom management in their lesson plans and worksheets. It is observed that preservice science
teachers mostly determine the appropriate solution to their problems mostly by only thinking and
previous experiences, through the internet and a few of them uses textbooks (Table 5), without
researching and questioning and before considering their previous experiences. This situation is also
an indication that they do not acquire the decision-making skills covering the problem-solving steps at
the desired level. It is also seen that the preservice science teachers do not understand that there are
too many aspects to consider when solving a problem and they try to reach a solution with the first
idea that comes to their mind without having good knowledge to the solution. After the problem is
defined, it is necessary to do some research instead of solving the problem with the first idea that
comes to mind (Scales et al., 2018). When the time take off for generating appropriate solution to the
problems that preservice science teachers spared (Table 5) is examined, it has seen that most of the
preservice teachers use the last few days before the final submission date both as individuals and as
teams. Correct timing and effective use of time play an important role in decision making processes
(Jime'nez-Aleixandre, 2002). But this situation shows that preservice teachers try to determine the
appropriate solution in a short time. When the experience of preservice science teachers in the process
of generation of the appropriate solution (Table 5) is examined, it has seen that those who experience
unfavorable situations while working individually do not experience any unfavorable situation while
working as a team. This situation can be seen as an indicator of the positive contribution of teamwork
to academic achievement.

5. Conclusion

It is concluded that preservice science teachers are not capable to use the steps of decision-
making skills; as defining a daily life problem related to acquisition, generating solutions more than
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one for the problem, selecting the most appropriate solution for the problem, applying the solution,
and making a decision, at the desired level in the current study.

6. Implications

Some implications can be made according to the results of the study. First, the course content
can be developed by science educators who aim at acquiring life skills and this content should be
taught as a selective course to develop preservice teachers' decision-making skills at the desired level.
Second, teaching practices can be devoted to improving preservice teachers' decision-making skills
within the scope of "Teaching Technologies", "Material Design in Science Teaching", "Science
Education Laboratory Practices I-1l", and "Science Teaching” courses. Third, it was seen that some
preservice science teachers were negatively influenced by teamwork. Therefore, it may also be
suggested to conduct studies to improve the teamwork skills of the preservice science teacher.
Researchers who are interested in the subject may be advised to examine the third and final year
instructional decision-making processes of pre-service science teachers as a longitudinal study. In this
way, the problems that arise in the instructional decision-making skills of preservice science teachers
can be revealed more clearly.
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Genis Ozet

Giris

Egitim slrecinde sorunlarla karsilasan ve bunlari ¢ozmeye calisan ilk kisiler 6gretmenlerdir.
Ogretim siirecinde karsilasilan bir problemin nasil ¢dziilecegi, 6gretmenin 6gretimsel karar verme
becerilerini kullanabilmesiyle ilgilidir (Hora ve Anderson, 2012). Ogretmen adaylarinin bu beceriyi
kazanmasi zaman almaktadir (Wise & Jung, 2019). Ogretimsel karar verme becerileri, 6grencilerin
bireysel farkliliklarini ortaya ¢ikarmak, 6gretim stirecini 6grencilerin ihtiyaglarina gére tasarlamak (Lam,
2007; Mason ve Smith, 2020) ve 6grencileri dogru degerlendirmek (Mitchell, 1988) icin bir 6gretmenin
sahip olmasi gereken 6nemli bir 6zelliktir. Ogretmenler, 6gretimsel karar verme becerilerini kullanirken
(Schoenfeld, 2011), okulun kiiltirini, cevre 6zelliklerini (Lande ve Mesa, 2016) ve sinifin donanimini

gdz oninde bulundurmak zorundadir. Kariyer gelisimlerine, derste eglenmelerine ve oOzellikle
ogrencilerin 6gretimsel karar verme becerilerini kullanirken ne 6greneceklerine dikkat ederler (Henry,
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1994). Hamilton ve ark. (2009) ise 6gretmenlerin 6gretimsel karar verme siireglerine baslamadan 6nce
Oonceden Olgllen 6grenci basarilarini dikkate almalarinin énemli oldugunu vurgulamaktadir. Ders
Oncesi Ogretimsel karar verme becerilerinin verimli bir sekilde islemesi, 6gretimsel karar verme
becerilerini ders sirasinda ve sonrasinda etkileyen temel bir siirectir (Kohler, Henning ve Usma-Wilches,
2008).

Ogretimsel karar verme, dersten dnce, ders sirasinda ve sonrasinda kullanilabilir (Stiggins ve
Conklin, 1992). Fen 6gretiminde 6gretimsel karar verme kavrami oldukga 6nemlidir (Cooper, 2009). Bir
fen bilgisi 6gretmeninin 6gretimsel karar verme becerisini kazanabilmesi ve kullanabilmesi,
ogrencilerinin akademik basarilarinin artacagl anlamina da gelmektedir (Lee, 2007; Basye, 2012).
Kohler, Henning & Usma-Wilches, (2008) farkli alanlardaki 6gretmen adaylarinin 6gretimsel karar
verme slreclerinin incelenmesinin adaylarin meslek bilgisi edinebilmeleri icin 6énemli oldugunu
vurgulamaktadir. Ogretmenlerin sahip olduklari mesleki bilgi ve deneyimlerde onlarin 6gretimsel karar
verme becerilerini etkiler (Hill, Ball, & Schilling, 2008). Ogretmen adaylarinin 6gretimsel karar verme
becerilerinin ortaya ¢ikarilmasi onlarin deneyimlerini ve mesleki bilgilerini artirmak icin 6nemlidir
(Henry, 1994). Ogretmenlerin mesleki gelisimlerinin 6gretimsel karar verme {izerinde olumlu bir etkiye
sahip oldugu (Jenkins, 2018) g6z 6nlne alindiginda, 6gretmen adaylarinin 6gretimsel karar verme
becerilerinin incelenmesi, mesleki gelisimlerindeki eksikliklerinin belirlenmesi ve giderilmesi agisindan
onemli oldugu soylenebilir. Egitim politikacilarinin ve akademisyenlerin 6gretimsel karar verme
becerisine odaklanmalari ve arastirma yapmalari 6nerilmektedir (Little, 2007, Greenhow, Dexter, &
Hughes, 2008).

Bu arastirma, fen bilgisi 6gretmen adaylarinin 6gretimsel karar verme siireclerini belirlemeyi
amagclamistir. Arastirmanin sonuglanmasinin fen bilgisi 6gretmen adaylarinin 6gretimsel karar verme
becerilerine iliskin farkindaliklarini olumlu yénde etkileyecegi diisiinilmektedir. Ayrica bu ¢alismanin
hem 6gretmen adaylarina hem de fen bilgisi 6§retmen adaylarina 6gretimsel karar verme becerilerini
kullanmalarina iliskin 6z degerlendirme yapmalari acgisindan katki saglayacagi distinilmektedir.
Arastirma sonuglarinin hem fen egitimcilerini 6grenme ortamlarini giincellemeye hem de lisans
program gelistirme uzmanlarini lisans derslerinin igerigini degistirmeye yodnlendirecegi
planlanmaktadir. Bu calismanin arastirma sorusu su sekildedir: Fen bilgisi 6gretmen adaylarinin
o0gretimsel karar verme siiregleri nasil ilerlemektedir?

Yontem

Bu arastirmada, fen bilgisi 6gretmen adaylarinin 6gretimsel karar verme siirecglerinin
Ozelliklerinin derinlemesine incelenmesi amaglandigi icin 6zel durum yontemi kullaniimigtir. Bu
arastirmada iki farkli durum Uzerinde odaklanilmaktadir. Birincisi adaylarin bireysel yuruttikleri
ogretimsel karar verme stiregleri, ikincisi takim olarak yuruttikleri 6gretimsel karar verme siregleridir.

Bu arastirmanin 6rneklemini bir devlet tiniversitesinde 6grenim goren Uglinct Sinif fen bilgisi
O0gretmen adaylari (28 6gretmen aday1) olusturmustur. Bu arastirmada Uglnci sinif 68retmen adaylari
ile calisiilmasinin sebebi, adaylarin 6grendikleri mesleki bilgileri son sinifta stajda kullanacak olmaldir.
Dolayisiyla bu kademede 6gretimsel karar verme becerileri kapsaminda var olan problemlerin tespit
edilmesi ve giderilmesi sonraki 6grenmeleri olumlu yénde etkileyecektir. Fen bilgisi 6gretmen adaylari
veri toplama araglari kapsaminda hem bireysel hem de takim olarak c¢alismalar yiritmduslerdir.
Takimlar, 6gretim (yesi tarafindan dort 6gretmen adayindan olusacak sekilde rastgele olarak
olusturulmustur. Fakat ders sliresince devamsizlik yapmalari ve iletisim problemi yasamalarindan
kaynaklanan sorunlardan 6tiri takimlarda 6gretmen adayi sayilari iki ile bes arasinda degismektedir.
Ogretimsel karar verme becerilerinin incelenebilmesi icin mutlaka kanita dayali Giriinlerin kullaniimasi
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gerektigi vurgulanmaktadir (Little, 2007). Arastirmada veri toplama araci olarak 6gretmen adaylarinin
karar verme siireclerini iceren karar verme ginliikleri kullaniimistir. Bu yon ile mevcut arastirmanin
O0gretimsel karar verme becerilerine yonelik yapilan diger ¢alismalardan ayrildigi séylenebilir. Karar
verme glinlUklerinin yazilmasinda Bergland (1974) tarafindan ortaya atilan karar verme siirecinin ilk
dort basamagina uygun acik uclu sorular hazirlanmistir. Bu sirecler su sekilde 6zetlenebilir: 1-
Problemin hissedilmesi ve belirlenmesi, 2- C6ziim yollarinin olusturulmasi, 3- C6ziim yollarinin olumlu-
olumsuz yonlerinin belirlenmesi, 4- istekleri karsilama agisindan en uygun ¢dziim yolunun belirlenmesi,
5- Belirlenen ¢6zim yolunun uygulanmasi ve sonucun degerlendirilmesi. Glnlikler bu sireglerin ilk
dordini icermektedir. Bu slreclerin ortaya cikarilabilmesi icin giinlik icerisinde acik uclu sorulardan
yararlanilmistir. Ogretmen adaylari Gérev | kapsaminda bireysel, Gérev |l kapsaminda ise takim olarak
ginliiklerini yazmislardir. Dersi yiiriten fen egitimcisi (Dr. Ogretim Uyesi) tarafindan 6gretmen
adaylarindan Baglam temelli 6grenme yaklasiminin bir uygulamasi olan REACT [iliskilendirme (Relating)
- tecribe etme (Experiencing) - uygulama (Applying) - is birligi (Cooperating) - transfer etme
(Transferring)] stratejisi kapsaminda ders planlari olusturmalari ve REACT stratejisinin ikinci basamagi
olan tecriibe etme basamag icin dikkat cekme - etkin ugrasi - degerlendirme boliimlerinden olusan
0zglin calisma yaprag! tasarlamalari istenmistir. Ders planlari icin REACT stratejisinin secilmesinin
nedeni bu stratejinin baglam temelli 06grenme yaklasiminin bir uygulamasi olmasindan
kaynaklanmaktadir. Baglam temelli 6grenme yaklasiminin temel felsefesi glinliik hayat problemlerinin
fen bilgisi dersleriyle iliskilendirilmesini, 6grenme ortamlarinda ¢6zim yollarinin tartisilmasini ve
¢Ozilmesini gerektirmektedir. Dolayisiyla glinlik hayat problemlerinin ¢6zim{ yasam becerilerini
kullanarak gerceklesebilir. Karar verme becerisinin de bir yasam becerisi oldugu dislintldtglinde bir
bireyin bu beceriyi nasil kullandigi da ancak fen bilgisi dersi ile ilgili bir glinlik yasam problemiyle bas
basa birakildiginda tespit edilebilecegi soylenebilir. Fen bilgisi 6gretmen adaylarindan calisma
yapraklarini tasarlama siireglerini karar verme glnliklerine gérev (Gorev | ve Goérev |l) olarak yazmalari
beklenmektedir. Gorev | icin ¢alisma yapraklarini bireysel, Gorev Il i¢in ise takim calismasi seklinde
tasarlanmalari istenmistir. Karar verme becerisinin yasam becerilerinden biri olmasindan otiri
gorevler kapsaminda sorumlu olduklari kazanimlara yonelik bir glinliik hayat problemi belirlemeleri ve
bu problemi calisma yapragi icerisinde 6zgilin olarak ¢bzmeleri belirtilmistir. Dénemin ilk haftasi
O0gretmen adaylarina, sorumlu olduklari konular, karar verme ginlikleri, ders planlarinin teslim ve
sunum tarihleri (ders icerigi kapsaminda) yazilh dokiiman olarak verilmistir. Ogretmen adaylari bu
bilgilendirmeden 3 hafta sonra Gorev |, 8 hafta sonrada Goérev Il sunumlarini yerine getirmislerdir.
Bireysel olarak yerine getirilen Gorev | sunumlari 5 hafta, takim olarak yerine getirilen Gorev I
sunumlari 3 hafta sirmustir. Her 6gretmen adayi(lari) sunum aninda ders planlarini ve karar verme
glnliklerini ilgili 6gretim Gyesine teslim etmistir.

Bulgular

Ogretmen adaylarinin ¢ogunlugunun problem durumu olusturabildikleri géze ¢arpmaktadir.
Ancak problem durumu olusturabilen 6gretmen adaylarinin bir kisminin, verilen gérev kazanimi
cercevesinde glnlik hayattan problem durumu olusturmadigi gorilmektedir. Takimlarin
¢ogunlugunun ise gorev kazanimlarini kapsayan glinlik hayatla iliskili problem durumlarini
olusturabildikleri goérilmektedir. Fen bilgisi 6gretmen adaylarinin bireysel ve takim olarak
olusturduklari problemleri, sosyo-ekonomik, sosyo-kiltiirel, saglik, 6grenme zorlugu gibi nedenlere
bagl olarak belirledikleri gérilmektedir. Karar verme siirecinin en 6nemli basamaklarindan bir tanesi
de probleme yénelik ¢6ziim yollari belirleyebilmektir. Ogretmen adaylarinin ya ¢6ziim tiretemedikleri
ya da sadece bir ¢oziim yolu belirledikleri gorilmektedir. Takimlarin ise sadece bir adet ¢6zim yolu
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belirledikleri dikkat cekmektedir. Ogretmen adaylari belirledikleri problem durumlarini, calisma
yapraginin etkin ugrasi boliminde, 6rnek olay metni, tartisma, tasarim yaptirma, deney yaptirma,
soru-cevap, video gosterisi ve aciklama yapma gibi yontem veya teknikler kullanarak ¢ézmek
istemislerdir. Takimlarin ¢ogunlugu ise deney etkinligi yaptirmayi tercih etmislerdir. Ogretmen
adaylarinin ve takimlarin ¢ogunlugunun belirledikleri ¢6zim yollarini bir degisken agisindan
degerlendirdikleri dikkat gekmektedir. Adaylarin genellikle ¢6ziim yollarini, kazanimin igerigine uygun
olup olmadigini belirlemeye c¢alistiklari gorilmektedir. Urettikleri ¢6ziim yolunda kullandiklari
materyallerin bulunabilirligine, kullanilabilirligine, glinliik hayattaki yeri ve 6nemine, etkinligi uygulama
slresine, etkinligi uygulama sirecinde olusabilecek kontrolstizliige, kazanimin icerigi kadar dikkat
edilmedigi ve vurgulanmadigi gérilmektedir. Adaylarin gogunlugunun uygun ¢6ziim yolunu belirlerken
sadece dusiUndukleri, internetten yardim aldiklari ve 6n yasantilarindan elde ettikleri deneyimleri
kullandiklari gériilmektedir. Ogretmen adaylarinin ¢ogunlugunun uygun ¢dziim yolunu gérevlerini
teslim etmeden birkag glin dnce belirledikleri ve ¢6zim yolunu belirleme siirecinde herhangi bir
olumsuzlukla karsilasmadiklari dikkat cekmektedir. Takimlarin ise uygun ¢6ziim yolunu, Gyeler arasinda
beyin firtinasi yaparak belirledikleri ve uygun ¢6zim yolunu belirleme sirecinde olumsuzluk
yasamadiklari gortlmektedir.

Sonug ve Oneriler

Fen bilgisi 6gretmen adaylarinin karar verme siireglerinin incelendigi mevcut arastirmadan
elde edilen en 6nemli sonug¢ adaylari 6gretimsel karar verme becerisinin streclerini kullanmiyor
olmalaridir. Ogretmen adaylarinin bir kismi giinliik hayatla iliskili problem durumu olusturabilseler de
birden fazla ¢oziim vyolu belirleyememektedirler. Birden fazla c¢6zim yolu belirleyememeleri
olusturulan ¢6zim yollarinin olumlu - olumsuz yonlerini tespit etme ve ¢6zim yollari arasindan en
uygun olani segmelerinin de 6niine ge¢mistir. Belirledikleri ¢coziim yolu ise verilen gorevin 6zelliklerini
kismen karsilamaktadir. Buna ragmen gorevi yerine getirme silirecinde herhangi bir olumsuzluk
yasamamalari karar verme becerilerinin henliz gelismedigini géstermektedir. Ayni zamanda fen bilgisi
O0gretmen adaylari verilen gorevi yerine getirme slirecinde ise arastirma-sorgulama faaliyetlerini
yapmadiklari ve en uygun ¢6ziim yoluna ulasma siirecini takip etmedikleri tespit edilmistir. Clinki
adaylarin ¢cogu gerek bireysel gerekse takim calismalarinda sadece disiinerek veya beyin firtinasi
yaparak istedikleri uygun ¢6zim yoluna karar vermislerdir. Bachor ve Baer (1999), 6gretmen
adaylarinin 6gretimsel karar verme becerilerini kullanirken sezgilerinden yararlandiklarini tespit
etmistir. Demiraslan-Cevik (2013) 6gretmen adaylari genellikle 6gretimsel kararlarini sinirli ve genel bir
sekilde verdiklerini tespit etmistir. Meshede et al. (2017), 6gretmen adaylarinin yiizeysel kararlar
verdiklerini; bunun nedeninin deneyimlerinin ve uygulamalarinin yetersiz olmasiyla ve meslek
bilgilerinin zayif olmasiyla iliskilendirmislerdir. Bahsi gecen arastirmalarin sonuglarinin mevcut
arastirmanin sonuglariyla benzerlik gosterdigi dikkat ¢ekmektedir. Bunun yani sira adaylarin karar
verme sliregleri takim ¢alismalarindan olumlu ve olumsuz yonde etkilendikleri de tespit edilmistir.

Fen bilgisi 6gretmen adaylarinin 6gretimsel karar verme becerisini istenilen dilizeyde
gelistirebilmek adina fen egitimcilerine yasam becerilerini kazandirmaya yonelik bir ders igerigi
gelistirmeleri ve secmeli bir ders olarak okutulmasi dnerilebilir. Ayni zamanda "Ogretim Teknolojileri
ve Materyal Tasarimi - Fen Ogretimi Laboratuar Uygulamalari I-1l ve Ozel Ogretim Yontemleri" dersleri
kapsaminda adaylarin 6gretimsel karar verme becerilerinin gelisimine yonelik 6gretim slireci
yuratilmesi 6nerilebilir.
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