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It was aimed to investigate the effect of teacher candidates' self-efficacy
towards science teaching and technological pedagogical content knowledge
on their self-confidence. In this study, pre-experimental design method was
used. Thirty prospective science teachers from different universities
participated. The trainings were given by faculty members and continued for
eight days. Two different scales were used as data collection tools. While
there was no significant difference in self efficacy towards science teaching
scores of prospective science teachers of contemporary approaches
education, there was a significant difference in TPACK self confidence in favor
of post-test. It is considered that more importance should be given to the
integration of technology during university education.
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Introduction

Science teaching is an important discipline for individuals to notice the events and phenomena that
occur in their lives and in nature and to evaluate these events and/or phenomena scientifically. The
main objective of the science course is to ensure that students become individuals who know
themselves and their environment, who can find solutions to the problems they face, who can think
critically, creatively, etc. In parallel with this situation, the Ministry of National Education (MoNE)
(2018) stated that curricula have been prepared to help educate individuals who can produce and use
information, solve problems, and have skills like critical thinking, entrepreneurship, and
communication. For this purpose, it is aimed to educate individuals with science literacy in science
programs. In our country and in many other countries (USA, UK, Singapore, etc.), the vision of science
curriculum is determined as educating science literate individuals. Scientifically literate individuals are
expected to have basic knowledge of science (biology, physics, chemistry, earth, environmental
sciences, science and engineering applications) and scientific process skills to explore the natural
environment (MoNE, 2013; 2018). In this context, being individuals with high-level thinking skills and
being able to use knowledge in their daily lives is directly related to science literacy, which is the basic
vision of science programs.

Countries are developing science education programs or changing their existing programs in line
with the requirements of the era. In the second half of the twentieth century, changes happened in
the understanding of the growth and development of knowledge (Duschl & Osborne, 2002) and this
was reflected in the curricula. Considering that we are in the information age, it should be ensured
that students gain the skills of accessing information rather than transferring the existing information
to them (Duran, 2016). In parallel with this situation, countries have started to adopt the teaching
approach that shifts from behaviorism to constructivism by changing their curriculum (Glines, Sagdic,
& Simsek, 2018). In parallel, the science curriculum of our country has been prepared in accordance
with many new methods such as inquiry-based learning, argumentation-based learning, and STEM
education. The inquiry-based learning approach aims to educate science literate individuals (Duran,
2015). In addition, as Sever and Given (2012) stated, because inquiry-based learning aims to acquire
skills such as being independent and lifelong learning individuals, reading graphics, problem solving,
creative and critical thinking, and science literacy largely overlaps with the characteristics expected
from individuals. At this point, argumentation-based science learning is another approach that stands
out in terms of skills necessary for educating literate individuals (Duran, Doruk, & Kaplan, 2017). Finally,
STEM, which started to be studied in international literature in the 90's and in our country for the last
four years (Herdem & Unal, 2018), has started to be expressed effectively in science programs. Turkish
Industry and Business Association (TUSIAD, 2017) stated that in order to unlock the potential of
Turkey's young population, STEM infrastructure should be acquired and for this purpose, a workforce
with creative, interdisciplinary thinking, information and communication skills should be created. As it
can be understood, the need for STEM education and skills is due to the change in the global economy
and labor requirements (Kennedy & Odell, 2014). In this context, both due to the nature of science and
for the development of countries, the importance of contemporary approaches, especially STEM
education, in educating individuals with the necessary skills is revealed.

Teachers and prospective teachers have big duties in order to educate scientifically literate
individuals. The ability of teachers to be effective and successful in their branches depends on how
well their pre-service training is (Azar, 2011). Teachers are expected to be well-educated individuals
first in order to successfully carry out their roles (Kavas & Bugay, 2009). In this respect, in order to
educate students with the necessary skills, teachers need to know contemporary approaches and apply
them effectively. When the literature is examined, inquiry-based learning cannot be applied at the
expected level due to the traditional beliefs and practices of teachers (Duran & Dékme, 2018). The
situation is also similar for argumentation and STEM training. Bakirci and Kutlu (2018) state that there
is a need for teachers who have STEM education in sufficient number and quality. In this context, it is
necessary to carry out studies that will change the perspectives of teachers and prospective teachers
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on practical approaches, provide the necessary resources for the implementation, and encourage the
participation of teachers in such studies (Yildirir & Nakiboglu, 2014).

The importance of the courses and courses given to teachers during their undergraduate education
becomes evident. At this point, although it is based on contemporary approaches (such as STEM,
inquiry-based learning) in primary science programs, it can be stated that these methods are not
effectively processed in universities’ faculties of education or there are differences from university to
university. However, with the "Undergraduate Program of Science Education (2018)" which was
implemented in 2018, it can be said that this situation has gone in a more positive direction and the
number of courses for science education has increased. Within the scope of the program, “Approaches
to Teaching and Learning Science”, “Middle School Science Curricula”, “Methods of Science Teaching
1”7, “Methods of Science Teaching 2” courses are included in science teaching. Looking at the content
of these courses, there are many topics and it is stated that the approaches/ methods used in science
education should be included. Only within the scope of "Methods of Science Teaching 2" course, the
approaches and methods expressed in the primary education program and expressed within the scope
of this study are included. In addition to these methods, it is aimed to provide students with many
approaches and methods and skills. In this context, it can be stated that an average of one weekly
course hours can be allocated to these approaches within the scope of the course. However, given that
prospective teachers are asked to process their science courses in parallel with these approaches in
the future, it is clear that this time will not be enough. As can be understood, within the scope of the
science teaching program, it can be stated that the methods and techniques included in the primary
education program are included in different course contents but there are no courses, compulsory or
optional, focusing only on these methods. At this point, the importance of a course or training to be
created for the approaches in the science curriculum is emerging. Because it is thought that the
trainings that will introduce contemporary approaches and show how they can be applied in science
courses are of great importance for prospective teachers. It is thought that it is important to inform
prospective teachers about these approaches and methods, to raise awareness and to make them into
practitioners before starting the teaching profession.

In this study, prospective science teachers were given contemporary approaches education and the
effectiveness of the education on prospective teachers was investigated. One of the variables chosen
for this purpose is self-efficacy towards science teaching. The teacher's belief in self-proficiency is the
belief to show the necessary behaviors in order to successfully implement the teaching task (Yener,
Aydin, & Kokli, 2012). Self-efficacy in science education is associated with the beliefs of science
teachers and of prospective teachers about science teaching and classroom activities (Yaman,
Cansiingl Koray, & Altuncekic, 2004). Teachers and prospective teachers are expected to have beliefs
and skills to effectively process science by using these approaches so that they can apply constructivist
philosophy-based approaches such as STEM, argumentation-based learning, and inquiry-based
learning. In this context, it is thought that as the prospective teachers increase their knowledge and
experience towards these approaches, they will be able to teach science better and their self-efficacy
towards science teaching will be high. In order to teach science effectively, teachers are expected to
have high self-efficacy in science teaching. As Yurdatapan (2013) notes, when teaching approaches in
which students are active are used, individuals who feel confident and adequate can be raised. In
parallel with this situation, the effect of contemporary approaches education on prospective teachers'
self-efficacy towards science teaching was investigated.

Another variable selected within the scope of the study is the self-confidence in Technological
Pedagogical and Content Knowledge (TPACK). All approaches within the scope of the training are
directly related to TPACK. At this point, it is thought that the trainings conducted for these approaches
will have positive results in the self-confidence of prospective teachers regarding TPACK. In addition,
TPACK is among the important knowledge for teachers of the future (Korucu, Usta, & Atun, 2017) and
itis thought that all teachers should benefit from their TPACK in their profession (Balgin & Ergiin, 2019).
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In parallel with this situation, it was found appropriate to choose TPACK self-confidence of prospective
teachers. As can be understood, two variables which are closely related to both the teaching profession
and contemporary approaches have been selected. In this study, it was aimed to investigate the effect
of contemporary approaches education on prospective teachers' self-efficacy towards science
teaching and self-confidence of Technological Pedagogical and Content Knowledge (TPACK). In parallel
with this aim, the research questions of the study are as follows:

1. Is there a significant difference between self-efficacy pre-test and post-test scores of science
teacher candidates who are trained in contemporary approaches?

2. Is there a significant difference between self-confidence towards Technological Pedagogical
and Content Knowledge (TPACK) pre-test and post-test scores of prospective science teachers
who are trained in contemporary approaches?

Theoretical Framework
Inquiry-Based Learning

While inquiry-based learning is a constructivist approach, it is a method that allows learners to
configure concepts by taking advantage of verbal interaction and experience (Schmid, 2015). Inquiry-
based learning can be likened to scientific investigations of interest in a parallel way to the work of
scientists (Capps & Crawford, 2013). Throughout the process, students work like scientists and try to
structure information by conducting relevant research. As Tan and Tan (2014) stated, inquiry-based
learning aims to develop students as active learners who own their learning. In research-inquiry based
learning, individuals are responsible for their own learning in parallel to being actively involved in the
process. Parallel to this situation, self-efficacy towards learning is positively affected by inquiry-based
learning.

In the process of Inquiry-Based Learning, students often work with problems of daily life that reflect
complex and nonlinear processes (Sasmaz-Oren, Ormanci, Babacan, Cicek, & Koparan, 2010; Werner,
2007). In addition, this process helps to understand scientific concepts, as it allows for participating
and practicing activities similar to the study processes of scientists (Apedoe, Walker, & Reeves, 2006).
As it can be understood, students have an active role in the research-inquiry process and their learning
develops in a positive way. Also, interrogation-based learning arouses curiosity and interest in students
(Spronken-Smith, Bullard, Ray, Roberts, & Keiffer, 2008). This increases students' interest in the course
and enables them to participate more effectively in the process. Consequently, when an inquiry-based
learning approach is applied, as Duran and Dékme (2018) states, students are active throughout the
process, growing up as individuals who use their scientific process skills and develop their thinking skills
by conducting discussions and activities.

In the research-inquiry process, students engage in scientific thinking processes and various activities
in order to produce new information (Abdi, 2014). Students are empowered to become independent-
free learners (Gibson, 1998), move out of the role of passive listeners and act as active participants
(Tatar, 2006). The teacher is actively involved as a guide in this process. In parallel with this situation,
the application and understanding of scientific concepts and methods rather than memorizing
scientific facts and knowledge is at the forefront of inquiry-based learning (Bell, Urhahne, Schanze, &
Ploetzner, 2010).

Parallel to the developments in technology, the integration of technology into the course content
and process has begun to come to the fore. In parallel, as Edelson, Gordin and Pea (1999) noted,
computer and network technologies offer new and impressive opportunities to support inquiry-based
learning. With the integration of computer-related technologies for teaching, there has been an
increase in teachers' use of different Internet-enabled applications in research classes. In this context,
it can be stated that with the transfer of inquiry-based learning to web environments, teachers'
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Technological Pedagogical Content Knowledge will develop, and their self-efficacy will be positively
affected.

Argument-Based Learning

Argumentation is the process of making claims about a subject using possessed data, finding
justification and logical reasons for the claim (Demirel, 2017). Argumentation is often applied in science
courses in the form of group discussions and defense of their own opinions based on appropriate
observation, data and/or evidence (Guzel, Erduran, & Ardag, 2009). This process enables the
production of scientific knowledge and the activation of cognitive and metacognitive mechanisms
(Yaman, 2019).

During the argumentation process, students participate in the conversations, share their ideas and
participate actively in the course (Kaya, Cetin, & Erduran, 2014). In this process, students ask questions,
form their claims and form their knowledge by supporting their claims with evidence (Glnel, Kingir, &
Geban, 2012). Effective implementation of argumentation in classrooms is possible through a
collaborative learning environment and mutual interaction between students (Timay & Koseoglu,
2011). In this context, in the process of argumentation, students learn by sharing and discussing
information in interaction in a collaborative work environment. Based on this, it can be stated that in
parallel with the active participation of the participants in the process, self-efficacy will develop with
argument-based learning.

Argumentation-based experiences provide an accurate understanding of concepts and inter-
conceptual relations (Cinici, Ozden, Akgiin, Herdem, Deniz, & Karabiber, 2014). During the
argumentation process, students participate in scientific discussions and find reasons for their
thoughts, produce evidence to prove their ideas and learn to respect opposing ideas (Demirel, 2016).
This process requires the ability to make inferences from scientific texts, to recognize the standard
types of science, their proper use, and to evaluate claims and evidence put forward in case of
discussions (Simon, Erduran, & Osborne, 2006). Having students experience this thought process helps
them to grow up as students who are confident, can easily explain their thoughts, respect different
opinions, have effective communication skills and experience the scientific process (Memis, 2017). In
this context, it can be said that the argumentation process has many positive effects on students' self-
confidence, affective characteristics and learning.

It is suggested that the approaches and methods proposed or applied in the curriculum should be
supported with technology. Similarly, the web-assisted processing of argumentation-based learning
becomes important. In parallel with this situation, it is thought that the participants' self-confidence in
technological pedagogical content knowledge will increase.

STEM Education (Science, Technology, Engineering and Mathematics)

STEM is an integrated teaching of real-life related subjects or problems by integrating them into
science, technology, mathematics and engineering disciplines (Bakirci & Kutlu, 2018; Cakir & Ozan,
2018; Ozcan & Koca, 2019). STEM is an approach that brings disciplines together, provides effective
and high-quality learning, integrates knowledge into daily life and encompasses high-level thinking
(Yildirrm & Altun, 2015). STEM refers to teaching and learning in the fields of science, technology,
engineering and mathematics and includes activities at all grade levels, from preschool to doctoral
education (Gonzalez & Kuenzi, 2012). In this context, STEM can be expressed as an interdisciplinary
approach that can be applied at all levels of education.

Since STEM develops various literacy skills, it provides a bridge for individuals to prepare for a career
(Wu, Marsono, & Khasanah, 2019). Because STEM is an approach that puts forth products that can
contribute to the national economy at the end of the process (Cevik & Abdioglu, 2018). Therefore, all
STEM disciplines should be included in the STEM, and there should be more diversity in STEM
professions for a workforce with technical and personal skills and for STEM literacy prepared to meet
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the challenges of the 21* century (Bybee, 2010). In fact, the definition used as STEM education
approach emphasizes the ability to raise productive, entrepreneurial, innovative individuals with 21
century skills required by the present century (Baris & Ecevit, 2019).

STEM education has many positive contributions to the students since it includes many disciplines
and is oriented towards different skills. STEM is an interdisciplinary approach that enables the
development of competitive ability and STEM literacy (Bircan, Kdksal, & Cimbiz, 2019). In addition,
STEM training contributes to the development of innovative skills (Sahin & Kabasakal, 2018). In
addition, STEM education provides students with skills such as high-level thinking skills, creativity skills,
understanding that a problem can have more than one solution, courage, self-confidence, cooperation
and effective communication skills (Deveci, 2018). With STEM education, students are taught a
discipline while making connections with other disciplines and enabling them to learn other disciplines
(Yildirim & Tirk, 2018). As a result, the importance of an integrated, interdisciplinary STEM education
that encourages students to learn about the natural world through experiences of exploration,
guestioning and problem solving is clear (Asghar, Ellington, Rice, Johnson, & Prime, 2012). STEM
education makes learning more meaningful both by addressing the issues associated with daily life and
by establishing interdisciplinary relationships. In parallel with this situation, self-efficacy for learning
develops positively. In addition, STEM education includes the fields of Science, Technology,
Engineering, and Mathematics. In this context, in parallel with the learning of STEM education and the
processing of the courses in this way, participants are expected to increase both their level of
knowledge and self-confidence in these areas. Parallel to this situation, TPACK self-confidence of the
participants is expected to improve positively.

Method
Research Design

In this study, pre-experimental research design was used. A pre-experimental design is a study in
which there is no control group and the development of the subject or sample in terms of various
variables (Cepni, 2018). As the effect of contemporary approaches education on prospective teachers'
self-efficacy towards science teaching and TPACK self-confidence was investigated, it was considered
appropriate to use the pre-experimental design because experimental design and the method taught
were investigated through a single group.

Study Group

In this research, done in January 2018, the study group was formed by selecting the appropriate
sample in parallel with the selection of the experimental design. The study group consisted of
prospective science teachers selected in the "Modern Approaches in Science Education Training for
Science Teacher Candidates" project conducted within the scope of TUBITAK 2229 Scientific Activities
Support Program. In this context, purposeful sampling method was used in the selection of the
participating teachers in the study. In the selection of the teachers, a number of criteria were taken
into consideration such as whether they have taken part in a study similar to this project, their
academic grade point averages and their explanations about their intention to take part in the project.
Within the scope of the project, applications were received for a certain period of time and 268
prospective teachers applied to the project. The academic grade point averages of the applicants were
listed, and the selection was made from among the participants who had not been involved in a similar
project before. In this process, it has been paid attention that the participants continue their education
in different universities in different regions. As a result, prospective science teachers who were
studying at 29 different universities in 7 different geographical regions of Turkey were selected. The
study group consisted of 30 prospective science teachers attending 3"and 4" grades.
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Experiment Process

The experimentation process consisted of 8 days and 8 hours of training each day and a total
of 64 hours. These trainings were given by 11 faculty members who have proved their competence in
the field through scientific studies published at national and international level. The applications were
carried out in the meeting room in a hotel. On the first day, participants were informed about the
training process, its purpose and its scope. Later, a drama event was organized by a faculty member
specializing in drama in order to introduce and blend the teacher candidates. Then, a science
curriculum was introduced by a faculty member who was an expert in science education. On the
second day, the program presentation was focused on the recommended teaching methods in
particular. After that, a theoretical presentation was made by an expert on inquiry-based learning to
provide an overview of the inquiry and applications related to the inquiry process were made. On the
third day, another expert lecturer on inquiry-based learning conducted theoretical and practical
training on technology integration and evaluation methods in the interrogation process. In addition,
examples of foreign applications related to the method were shown, allowing the prospective teachers
to see more activity. Later, applications related to the method were carried out by an academician
who specialized in Science Education. Here, it was aimed that the participants see a lot of applications
related to the method.

On the fourth day, inquiry-based learning and STEM applications were carried out by two
expert academicians with prospective teachers. Throughout the process, prospective teachers were
enabled to use their inquiry skills effectively. The fifth day of argument-based learning method was
carried out by two faculty members. First, information was given about the importance and processes
of the argument, and then sample activities were carried out by creating a learning environment. Then
the technology integration was emphasized, and applications were made using various tools. Finally,
applications in different countries were presented to enable participants to see the situation in
different countries. The sixth day was started with sample applications related to argument-based
learning. In particular, web tools and applications were made in groups. Afterwards, small and large
group discussions were carried out on how socio-scientific issues could be handled in argument-based
learning method in science classes. Then, science and art activities were carried out in practice. On the
seventh day, theoretical and practical training on the integration of STEM education into the classroom
environment was given by an academic specializing in STEM. In this process, STEM activities were
conducted in groups by students. After that, theoretical information about robotic applications was
given by a faculty member and Lego applications were carried out in groups. In this process, it was
deemed important to present different examples of STEM training. On the last day, STEM activities
continued, and the process was completed.

The application process focused on the vision of science curriculum, unit structures and
achievements, inquiry-based learning in science education, argumentation-based learning, STEM
education, and the use of technology in science course. The trainings were completed in the form of
sharing theoretical knowledge about the subject with prospective science teachers as well as providing
on-site and on-time effective practical training on the subject taught.

Data Collection Tools

As a data collection tool, "Science Teaching Efficacy Belief Instrument" and "Technological
Pedagogical Content Knowledge Confidence Survey" were used as preliminary test and final test. The
science teaching efficacy belief instrument was developed in 1990 by Riggs and Enochs and adapted
to Turkish by Ozkan, Tekkaya and Cakiroglu (2002). This 25-item instrument uses a 5-point Likert scale.
The scale consists of two factors: Self-efficacy belief in science teaching (13 items) and expectation of
outcome in science teaching (10 items). The reliability value for the belief in self-efficacy belief in
science by Ozkan and others was found to be .79 and the reliability value for the expectation of results
in science education was .86. In the scope of the study, the reliability value of Cronbach Alpha was

7



Ummiihan Ormanci, Seving Kacar, Erkan Ozcan, A. Giinay Balim — Uluslararasi Egitim Programlar ve Ogretim Calismalari Dergisi, 10(1), 2020, 1-28

found to be .82. In addition, in order to ensure the content and face validity of the scale, it was
presented to expert opinion and it was concluded that the scale items were suitable for the intended
purpose.

Technological Pedagogical Content Knowledge Confidence Survey, which is another data collection
tool used in the study, was developed by Graham, Burgoyne, Cantrell, Smith, and Harris (2009) and
Cronbach’s alpha reliability value was found to be .95. The scale was adapted to Turkish by Timur and
Tasar (2011). The scale is a 5-point Likert and consists of 31 items. The scale consisted of four sub-
dimensions as The Content Knowledge (TPCK), Technological Pedagogical Knowledge (TPK),
Technological Content Knowledge (TCK) and Technological Knowledge (TK). Reliability analysis of the
instrument revealed that the Cronbach-Alpha coefficient was (.92) for the whole of the instrument. In
addition, the CFA analysis of the scale yielded x2/df=2.86 (p=.000), NFI=.87 and RMSEA=.069. In this
study, Cronbach Alpha reliability value was calculated as .89. The scale used in this process was
examined by two experts for content and face validity. As a result of the investigations, it was
concluded that the scale measured the desired characteristics.

Data Analysis

The data obtained from the study were analyzed with the help of SPSS package software. In this
process, positive items loaded to the software remained the same, while negative items were reversed
and included in the system. Then, kurtosis and skewness values were examined to determine whether
the data showed normal distribution. The skewness value was calculated as .437 and the kurtosis value
was .806 for "Science Teaching Efficacy Belief Instrument". Technological Pedagogical Content
Knowledge Confidence Survey had a skewness value of .336 and a kurtosis value of .924. In this context,
since all values are between -1 and 1, it can be said that the data is normally distributed. In parallel
with this situation, it was found appropriate to carry out the dependent groups t-test. In order to
increase the reliability and validity of the study, it can be said that the group is heterogeneously
distributed and prospective teachers in different universities are preferred and the conditions of
application are controlled.

Results

In this part of the study, findings on the differences in self-efficacy of prospective teachers of
contemporary approaches education towards science teaching and findings on differences in
technological pedagogical content knowledge (TPACK) self-confidence of contemporary approaches
education are given.

Findings about the Differences in Prospective Teachers' Self-Efficacy towards Science Teaching of
Contemporary Approaches Education

In this study, dependent groups t-test was used to determine the differences in self-efficacy of
prospective teachers' teaching towards science teaching. Pre-test and post-test scores t-test results on
prospective teachers' self-efficacy towards science teaching are given in Table 1.

Table 1.

Results of t-test for Pre-test and Post-test Scores of Prospective Teachers' Self-Efficacy towards Science Teaching
Test N X SS SD t p
Pre-test 30 73.06 8.21 53 -0.70 944
Post-test 30 73.20 6.38

As shown in Table 1, there was no significant difference in the pre-test-final test scores for self-
efficacy in science teaching of prospective teachers (t(58)=-0.70, p>.05). In this context, it can be said
that contemporary approaches education does not cause a significant increase in prospective teachers’
self-efficacy towards science teaching. The mean pre-test scores of the prospective teachers were
found to be 73.06 and the post-test scores were 73.20. At this point, it can be stated that there was no
significant increase in the mean scores of the participants. In addition, considering that the lowest
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score is 23 and the highest score is 115, it can be said that prospective teachers' self-efficacy towards
science teaching is moderate or good. Table 2 shows the results of the t-test for the pre-test and post-
test scores for the sub-dimensions of the prospective teachers’ self-efficacy scale for science teaching.

Table 2.
t-test Results of Pre-Test and Post-Test Scores on Sub-dimensions of Prospective Teachers' Self-Efficacy Scale for
Science Teaching

Sub-Dimension Test N X SS SD t p
Pe.rsonal Teachlng Efficacy on Pre-test 30 37.20 5.79 58 953 345
Science Teaching Post-test 30 36.07 2.97
Outcome Expectancy in Science  Pre-test 30 35.87 3.97

. 58 -1.063 292
Teaching Post-test 30 37.13 5.17

When Table 2 was examined, it was found that there was no significant difference between pre-
test and post-test scores of prospective teachers' self-efficacy belief in science teaching (t(58)=.958,
p>.05) and expectation of results in science teaching (t(58)=-1.063, p>.05). It can be said that
contemporary approaches education does not cause a significant increase in the sub-dimensions of
prospective teachers’ self-efficacy towards science teaching.

Findings on the Effect of Contemporary Approaches Education on Science Teachers' Technological
Pedagogical Content Knowledge (TPACK) Self-Confidence

In the study, dependent groups t-test was used to determine the differences in TPACK self-
confidence of prospective teachers of contemporary approaches to education. Pre-test and post-test
t-test results related to TPACK self-confidence of prospective science teachers are given in Table 3.

Table 3.

t-test Results of Pre-test and Post-test related to TPACK Self-Confidence of Prospective Teachers'
Test N X SS SD t p
Pre-test 30 130.77 12.97 53 335 001
Post-test 30 141.90 12.80

As shown in Table 3, there was a significant difference in TPACK self-confidence pre-test and post-
test scores of prospective science teachers (t(58)=-3.35, p<.05). It can be said that contemporary
approaches education has caused a significant increase in the prospective teachers' TPACK self-
confidence in favor of post-test. The mean pre-test scores of the prospective teachers were 130.77,
whereas the post-test scores were 141.90. At this point, it can be stated that there is a significant
increase in the TPACK self-confidence of the prospective teachers, and this is parallel to the education
provided. In addition, the lowest score that can be obtained from the TPACK self-confidence scale is
31, and the highest score is 155, and it can be said that prospective teachers have a high self-
confidence of TPACK, since the post-test average is 142. The t-test results of the pre-test and post-test
scores regarding the sub-dimensions of the TPACK self-confidence scale of the prospective teachers
are given in Table 4.

Table 4.
t-test Results of Pre-test and Post-test Scores of The Prospective Teachers' TPACK Self-Confidence Scale according
to Sub-Dimensions

Sub-dimension  Test N X ss SD t 0
Pre-test 30 34.60 3.39

TPACK Post-test 30 3750 3.00 58 -3.502 .001
Pre-test 30 29.73 3.55

TPK Post-test 30 3213 3.62 58 -2.593 .012
Pre-test 30 21.57 2.46

ek Post-test 30 23.07 2.13 58 -2.524 .014
Pre-test 30 44.87 5.84

T« Post-test 30 49.20 593 58 -2.852 .006
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When Table 4 was examined, a significant difference was found in favor of post-test between the
pre-test and post-test scores of TPACK (t(58)=-3.502 p<.05), TPK (t(58)=-2.593, p<.05), TCK (t(58)=-
2.524, p<.05) and TK (t(58)=-2.852, p<.05) which are sub-dimensions of the scale. At this point, it can
be stated that the contemporary approaches education leads to a significant increase in each sub-
dimension of the TPACK self-confidence scale of prospective teachers.

Discussion, Conclusion and Implications

According to the findings of the present study, there was no significant difference between pre-test
and post-test scores of prospective teachers' self-efficacy towards science teaching. Similarly, there
was no significant increase in the self-efficacy beliefs and the outcome expectations of prospective
science teachers in science teaching. At this point, it can be said that contemporary approaches
education does not cause a significant difference in the development of self-efficacy of prospective
science teachers towards science teaching. However, in the literature, it was concluded that inquiry-
based learning positively improved the self-efficacy of science teacher candidates towards academic
or science teaching (Kayacan & Selvi, 2017; Sensoy, & Aydogdu, 2008). In addition, it was determined
that the argumentation-based inquiry method had a significant effect on science teacher candidates'
self-efficacy belief sub-dimensions (self-efficacy belief in science teaching and outcome expectations
in science teaching) (Eymur & Cetin, 2017). It was concluded that constructivist approach (Kutluca &
Aydin, 2016), problem-based learning approach (Yaman & Yalgin, 2005), and the use of animation and
simulation for the experiment (Yener et al., 2012) improved participants' self-efficacy beliefs for
science/physics teaching. However, in parallel with the present study, there are studies in the literature
that different contemporary learning approaches have no effect on self-efficacy. In the studies, it was
determined that project-based teaching practices had no effect on prospective science teachers' self-
efficacy towards physics (Cibik, ince, & Kayacan, 2016) and problem-based learning on the participants'
self-efficacy belief levels (Glirlen, 2011; Yurdatapan, 2013). This result, obtained in the current study,
was unexpected. Because it was thought that the trainings received, especially the trainings, which
involve practice and which the participants themselves actively participate in the process, will
positively affect their self-sufficiency. In these applications, it is expected that self-efficacy will improve
when it is thought that prospective teachers are active and do the activities themselves. The literature
also supports this situation. Their self-proficiency in science education is increasing as the teaching
model moves from teacher-centered to student-centered teaching model (Feyzioglu, Feyzioglu, &
Kiglkeingt, 2014). On the other hand, the reason for the lack of improvement in our study is thought
to be due to the intensified short-term education. The training is short in the context of the number of
days, although it is a training that appears to be long when we look at it as training hours. In this
context, it is thought that long-term programs, rather than intensification, may be more effective in
future studies.

In the present study, the average score of prospective science teachers on the self-efficacy scale
towards science teaching was 73. At this point, it can be said that the prospective teachers' self-efficacy
towards science teaching is moderate and good. In the studies conducted in the literature, it was found
that the prospective biology teachers 'self-efficacy beliefs in biology teaching (Gercek, Yilmaz,
Koseoglu, & Soran, 2006) and the prospective science teachers' self-efficacy towards science teaching
were high (Denizoglu, 2008). In the study of Berkant and Ekici (2007), it was determined that
prospective teachers' self-efficacy beliefs in science teaching were found to be moderate. Senler
(2017), on the other hand, concluded that prospective teachers' self-efficacy belief scores towards
science teaching were well above the average. The most important factor in whether prospective
teachers’ self-efficacy levels are moderate or high depends on how high their grade levels are.
Similarly, Yaman et al. (2004) reported that the higher the grade level, the higher the self-efficacy belief
level towards science teaching. This is thought to be due to the positive development of their beliefs
in science education in parallel with the fact that the prospective teachers have seen many courses in
science education at the University. Another factor in the levels of self-efficacy of teacher candidates
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towards science teaching is thought to be due to their high academic achievement. As Akbas and
Celikkaleli (2006) stated that as academic achievement increases, self-efficacy belief in science
teaching increases as well. In parallel with this situation, it is considered that the self-efficacy of the
participant group is high in parallel with their high academic success levels.

In the present study, it was understood that contemporary approaches education improved TPACK
self-confidence of prospective science teachers positively. Similarly, there was a significant difference
in all sub-dimensions in favor of the post-test. At this point, it can be said that the contemporary
approaches education has caused a significant difference in the development of TPACK self-confidence
of the prospective teachers. It can be said that similar results have been reached in studies conducted
with different teaching methods in the literature. Kili¢ (2015) stated that TPACK-based blended
learning environment positively improves the prospective science teachers' TPACK levels on basic
astronomy subjects. Tatli, Akbulut and Altinisik (2016) concluded that the use of Web 2.0 tools for
educational purposes caused a significant increase in TPACK self-confidence levels of prospective
teachers. In their study, Ozkara, Konokman, and Yanpar-Yelken (2018) concluded that access to and
interest in technology is a variable that differentiates teachers' TPACK self-confidence levels. As can be
understood, one of the most important factors in the development of TPACK self-confidence of
prospective teachers is the effective use of both technology and teaching methods in the process. In
these contemporary approach education practices, both methods are studied in depth in terms of
knowledge and application and technology integration is emphasized in detail. In parallel with this
situation, it is a desirable and expected result to increase the TPACK self-confidence of prospective
teachers. In this context, it is thought that more emphasis should be placed on the integration of
technology during university education. Similarly, Korucu, Usta, and Atun (2017) state that it is
important to train teachers according to TPACK framework in order to minimize the inconveniences of
integrating technology to the teaching process.

In the current study, the average score of prospective science teachers on the TPACK self-
confidence scale was 142. In this context, it can be said that prospective teachers' TPACK self-
confidence is high. Similarly, TPACK self-confidence levels of science teachers were found to be high in
the literature (Bagdiken & Akgiindiiz, 2018; Cesur Ozkara et al., 2018; Merig, 2014). Although TPACK
self-confidence is found to be high in all studies, it can be said that there are deficiencies and problems
in applications. It can be said that there is a need for studies focusing on this subject and investigating
the process in detail in the literature with quantitative and qualitative data.

According to the results of the study, it was understood that the contemporary approaches applied
did not cause a significant difference in self-efficacy of prospective science teachers' self-efficacy
towards science teaching, but it caused a significant difference in technological pedagogical content
knowledge self-confidence. In the context of both variables, it is thought that both the practical
orientation of the education and the fact that it contains technology support improved the self-
confidence and self-efficacy of the participants in science teaching. In parallel with this situation, it can
be suggested that similar training would be important for both prospective teachers and teachers.
However, despite the implementation of a busy schedule as the course hours, there have been some
setbacks due to the fact that it covers a short period of time. In this context, it can be stated that it
would be more appropriate to provide similar trainings by spreading them over several weeks and
academic studies would be conducted from these trainings would be important for the literature. In
addition, it can be suggested that the effectiveness of education can be done by using qualitative data
collection tools in addition to quantitative data collection tools for similar variables.
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TURKCE SURUM
Giris

Fen 6gretimi, bireylerin yasamlarinda ve dogada gerceklesen olgu ve olaylari fark etmeleri ve bu
olay/olgulari bilimsel agidan degerlendirebilmeleri icin 6nemli bir disiplindir. Fen bilimleri dersinin
temel amaci, 6grencilerin kendilerini ve c¢evrelerini taniyan, karsilastiklari problemlere ¢6zim
bulabilen, elestirel, yaratici vb. diistinebilen bireyler olmalarini saglamaktir. Bu duruma paralel olarak
Milli Egitim Bakanligi [MEB] (2018) bilgiyi tretip kullanabilen, karsilastigi problemleri ¢ozebilen,
elestirel diisme- girisimcilik- iletisim becerilerine sahip vb. niteliklerdeki bireylerin yetismesine hizmet
edecek 6gretim programlarinin hazirlandigini belirtmistir. Bu amag dogrultusunda fen programlarinda
fen okuryazari bireyler yetistirmek hedeflenmektedir. Ulkemizde ve diger bircok iilkede (Amerika,
ingiltere, Singapur vb.) fen 6gretim programinin vizyonu fen okuryazari bireyler yetistirmek olarak
belirlenmistir. Fen okuryazari bireylerden; fen bilimlerine iliskin temel bilgilere (biyoloji, fizik, kimya,
yer, cevre bilimleri, fen ve mihendislik uygulamalari) ve dogal cevrenin kesfedilmesine yonelik bilimsel
sireg becerilerine sahip olmalari beklenmektedir (MEB, 2013; 2018). Bu baglamda (st diizey disiinme
becerilerine sahip ve bilgiyi giinlik yasamlarinda kullanabilen bireyler olmak fen programlarinin temel
vizyonu olan fen okuryazarhgi ile birebir iliskilidir.

Ulkeler fen 6gretim programlari gelistirmekte ya da var olan programlarinda ¢agin gereksinimleri
dogrultusunda degisikliklere gitmektedirler. Yirminci ylzyilin ikinci yarisinda, bilginin blylimesi ve
gelisimi konusundaki anlayislarda degisiklikler yasanmis (Duschl & Osborne, 2002) ve bu durum
Ogretim programlarina yansimistir. Bilgi cagi icinde oldugumuz disiintldiglinde; 6grencilere, mevcut
bilgileri aktarmaktan ziyade bilgiye ulasma becerilerinin kazandirmasi saglanmalidir (Duran, 2016). Bu
duruma paralel olarak ulkeler 6gretim programlarini degistirerek, davranisciliktan yapilandirmaciliga
dogru kayan ogretim anlayisini benimsemeye baslamislardir (Gines, Sagdig, & Simsek, 2018). Buna
paralel olarak Ulkemiz fen bilimleri 6gretim programi arastirma-sorgulamaya dayali 6grenme,
argimantasyona dayali 6grenme, STEM egitimi gibi bircok yeni ydnteme uygun olarak hazirlanmistir.

Arastirma-sorgulamaya dayali 6grenme vyaklasimi, fen okuryazari bireyler yetistirmeyi
amaclamaktadir (Duran, 2015). Ayrica Sever ve Given’in (2012) belirttigi gibi arastirma-sorgulamaya
dayali 6grenme; bagimsiz ve yasam boyu 6grenen bireyler olma, grafik okuma, problem ¢ézme, yaratici
ve elestirel disiinme gibi becerileri kazandirmayi hedeflediginden, fen okuryazari bireylerden beklenen
ozelliklerle buylk ol¢lide ortismektedir. Bununla birlikte okuryazar bireyler yetismesi icin gerekli
beceriler noktasinda 6ne ¢ikan yaklasimlardan bir digeri ise argimantasyon tabanl bilim 6grenmedir
(Duran, Doruk, & Kaplan, 2017). Son olarak ise uluslararasi alanyazinda 90’l yillarda ve (ilkemizde son
dért yildir calisiimaya baslanan STEM (Herdem & Unal, 2018), fen programlarinda etkin bir sekilde ifade
edilmeye baslamistir. Tirk Sanayicileri ve is insanlari Dernegi (TUSIAD) (2017); Tirkiye’nin genc
nifusunun potansiyelini ortaya cikarabilmek icin STEM altyapisi kazandirilmasi, bunun icin de yaratici,
disiplinler arasi dislinebilen, bilisim ve iletisim becerilerine sahip bir isglicli yaratilmasi gerektigini ifade
etmistir. Anlasilacagi lizere STEM egitimine ve becerilerine ihtiya¢ olmasi kiiresel ekonominin ve isglici
gereksinimlerinin degismesinden kaynaklanmaktadir (Kennedy & Odell, 2014). Bu baglamda gerek fen
bilimlerinin dogasi geregi, gerek lilkelerin gelismesi icin gerekli becerilere sahip bireylerin yetismesinde
STEM egitimi basta olmak lizere cagdas yaklasimlarin 6nemi ortaya ¢ikmaktadir.

Fen okuryazari bireylerin yetisebilmesi icin 6gretmen ve 6gretmen adaylarina biylk goérevler
diismektedir. Ogretmenlerin branslarinda etkili ve basarili olabilmeleri, hizmet &ncesi egitim sirasinda
iyi yetismeleri ile paralellik géstermektedir (Azar, 2011). Ogretmenlerin rollerini basarili bir sekilde
surdiirebilmeleri icin ilk olarak alanlarinda iyi yetismis bireyler olmalari beklenmektedir (Kavas &
Bugay, 2009). Bu agidan 6grencilerin gerekli becerilerle yetistirilebilmesi icin 6gretmenlerin bunlari
uygulayabilecek cagdas yaklasimlari bilmeleri ve etkin bir sekilde uygulamalari gerekmektedir.
Alanyazin incelendiginde arastirma-sorgulamaya dayali 6grenme, Ogretmenlerin sahip olduklari
geleneksel inanis ve uygulamalardan dolayi beklenen diizeyde uygulanamamaktadir (Duran & Dékme,
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2018). Benzer durum argiimantasyon ve STEM egitimi icin de gecerlidir. Bakirci ve Kutlu (2018) yeterli
sayida ve nitelikte STEM egitimi almis 6gretmenlere ihtiya¢c oldugunu belirtmektedir. Bu baglamda
ogretmen ve 6gretmen adaylarinin ¢agdas yaklasimlari uygulamaya yonelik bakis agilarini degistirecek,
uygulama icin gerekli kaynaklari saglayacak, 6gretmenlerin bu tarz calismalara katilimlarini tesvik
edecek gcalismalarin yapilmasi gerekmektedir (Yildirir & Nakiboglu, 2014).

Ogretmenlerin lisans egitimi sirasinda onlara verilen derslerin ve kurslarin énemi ortaya
cikmaktadir. Bu noktada ilkégretim fen bilimleri programlarinda c¢agdas yaklasimlarin (STEM,
arastirma-sorgulamaya dayali 6grenme gibi) temel alinmasina ragmen, Universitelerde egitim
faklltelerinde bu yontemlerin etkin olarak islenmedigi veya liniversiteden Universiteye farkhliklar
yasandigl ifade edilebilir. Ancak 2018’de uygulanmaya baslanan “Fen Bilgisi Ogretmenligi Lisans
Programi (2018)” ile birlikte bu durumun daha olumlu yone gittigi ve fen 6gretimine yonelik ders
sayisinin arttigi sdylenebilir. Program kapsaminda “Fen Ogrenme ve Ogretim Yaklasimlari”, “Fen
Ogretim Programlari”, “Fen Ogretimi 1”7, “Fen Ogretimi 2” gibi fen dgretimine ydnelik dersler yer
almaktadir. Bu derslerin icerigine bakildiginda bircok konu yer almakta olup fen 6gretiminde kullanilan
yaklasim/ yontemlere yer verilmesi gerektigi ifade edilmistir. Sadece “Fen Ogretimi 2” dersi
kapsaminda, ilkogretim programinda yer alan ve bu calisma kapsaminda ifade edilen yaklasim/
yontemlere yer verilmistir. Ders kapsaminda bu yontemler disinda, 6grencilere bircok yaklasim/
yontem ve beceri de kazandirilmasi hedeflenmektedir. Bu baglamda ders kapsaminda bu yaklasimlara
ortalama birer haftalik ders saati ayrilabilecegi ifade edilebilir. Ancak 6gretmen adaylarinin ileride fen
bilimleri derslerini bu yaklasimlara paralel olarak islemeleri istendigi distintldigiinde, bu zamanin
yeterli olmayacagi acgiktir. Anlasilacagi Gizere fen bilgisi 6gretmenligi programi kapsaminda, ilk6gretim
programinda yer alan yontem ve tekniklerin fakli ders iceriklerinde yer aldigi ancak sadece bu
yontemlere odaklanan zorunlu veya se¢meli dersin olmadigi ifade edilebilir. Bu noktada fen bilimleri
Ogretim programinda yer alan yaklasimlara yonelik olusturulacak bir dersin veya egitimlerin nemi
ortaya c¢ikmaktadir. Clinkii c¢agdas yaklasimlarin tanitilacagi ve fen derslerinde nasil
uygulanabileceginin gosterilecegi egitimlerin  6gretmen adaylari icin blylik ©6nem tasidig
disiinilmektedir. Ogretmen adaylarina, 6gretmenlik meslegine baslamadan &6nce bu
yaklasim/yontemlere iliskin bilgi verilmesi, farkindalik olusturulmasi ve uygulayicilari haline
getirilmesinin dnemli oldugu disinilmektedir.

Bu calismada, fen bilgisi 6gretmen adaylarina ¢agdas yaklasimlar egitimi verilmis ve egitimin
ogretmen adaylarn Uzerindeki etkililigi arastirilmistir. Bu amacla secilen degiskenlerden biri fen
dgretimine yonelik 6z yeterliktir. Ogretmen 6z yeterlik inanci, 6gretme gdrevini basarili bir sekilde
uygulayabilmek icin gerekli davranislari gostermeye yonelik inanislardir (Yener, Aydin, & Kokld, 2012).
Fen egitiminde 6z yeterlik, fen 6gretmen ve 6gretmen adaylarinin feni 6gretmeye ve sinif i¢i etkinlikler
hakkindaki inanglar ile iliskilidir (Yaman, Cansiingli Koray, & Altungekic, 2004). Ogretmenlerin/
ogretmen adaylarinin STEM, argiimantasyona dayali 6grenme, arastirma-sorgulamaya dayali 6grenme
gibi yapilandirmaci felsefeye dayanan yaklasimlari uygulayabilmeleri icin bu yaklasimlari kullanarak fen
bilimlerini etkili bir sekilde isleyeceklerine yonelik inanglarinin ve becerilerinin tam olmasi
beklenmektedir. Bu baglamda 6gretmen adaylarinin bu yaklasimlara yonelik bilgi ve tecribeleri
arttikga, fen bilimlerini daha iyi 6gretebilecekleri ve fen 6gretimine yonelik 6z yeterliklerinin yiksek
olacagi diistiniilmektedir. Zaten fen bilimlerinin etkili bir sekilde 6gretilebilmesi icin 6gretmenlerin fen
ogretimine yonelik 6z yeterliklerinin ylksek olmasi beklenmektedir. Yurdatapan’in (2013) belirttigi gibi
katihmcilarin aktif oldugu 6gretim yaklasimlari kullanildiginda, kendine glivenen ve yeterli hisseden
bireyler yetistirilebilmektedir. Bu duruma paralel olarak bu calismada cagdas yaklasimlar egitiminin
ogretmen adaylarinin fen 6gretimine yonelik 6z yeterliklerine etkisi incelenmistir.

Calisma kapsaminda secilen diger bir degisken ise teknolojik pedagojik alan bilgileri (TPAB)
Ozguvenidir. Egitim kapsaminda yer alan tiim yaklasimlar TPAB ile birebir iliskilidir. Bu noktada bu
yaklasimlara yonelik yapilan egitimlerin 6gretmen adaylarinin TBAP iliskin 6zglvenlerinde olumlu
sonuglar doguracagi distintlmektedir. Ayrica TPAB gelecegin 6gretmenleri icin dnemli bilgiler arasinda
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(Korucu, Usta, & Atun, 2017) olup tim o0Ogretmenlerin meslekleri siirecinde TPAB’larindan
yararlanmalari gerektigi disinilmektedir (Balgin & Erglin, 2019). Bu duruma paralel olarak bu
calismada 6gretmen adaylarinin TPAB 6z glivenlerinin secilmesi uygun gérialmdistir. Anlasilacagi lizere
hem Ogretmen meslegi sireci hem de cagdas yaklasimlar ile yakindan iliskili olan iki degisken
secilmistir. Bu baglamda bu calismada ¢agdas yaklasimlar egitiminin 6gretmen adaylarinin fen
ogretimine yonelik 6z yeterliklerine ve teknolojik pedagojik alan bilgileri (TPAB) 6zglivenlerine etkisinin
arastirilmasi amaclanmistir. Bu duruma paralel olarak ¢alismanin arastirma sorulari su sekildedir:

1. Cagdas yaklasimlar konusunda egitim alan fen bilimleri 6gretmen adaylarinin fen 6gretimine
yonelik 6z yeterlikler 6n-test ve son-test puanlari arasinda anlaml bir fark var midir?

2. Cagdas yaklasimlar konusunda egitim alan fen bilimleri 6gretmen adaylarinin teknolojik
pedagojik alan bilgisine (TPAB) yonelik 6zgliven On-test ve son-test puanlari arasinda anlamli
bir fark var midir?

Kuramsal Cerceve
Arastirma-Sorgulamaya Dayali Ogrenme

Arastirma-sorgulamaya dayali 6grenme; yapilandirmaci bir yaklasim olmakla birlikte, 6grenenlerin
sozli etkilesimden ve deneyimlerden vyararlanarak kavramlari yapilandirmalarini saglayan bir
yontemdir (Schmid, 2015). Arastirma-sorgulamaya dayali 6grenme, bilim insanlarinin g¢alismalarina
paralel bir sekilde ilgi ceken bilimsel sorusturmalara benzetilebilir (Capps & Crawford, 2013). Siireg
boyunca 6grenciler bilim insani gibi calisip, gerekli olan arastirmalari yaparak bilgiyi yapilandirmaya
calismaktadirlar. Tan ve Tan’in (2014) belirttigi lzere arastirma-sorgulamaya dayali 6grenme
ogrencileri kendi 6grenmelerine sahip c¢ikan aktif 6grenenler olarak gelistirmeyi amaclamaktadir.
Arastirma-sorgulamaya dayali 6grenmede bireylerin aktif olarak stirece ortak olmalarina paralel olarak
kendi 6grenmelerinden kendileri sorumlu olmaktadir. Bu duruma paralel olarak arastirma-
sorgulamaya dayali 6grenme ile birlikte 6grenmeye yonelik 6z yeterlik olumlu yonde etkilenmektedir.

Arastirma-sorgulamaya dayali 6grenme siirecinde 6grenciler; genellikle karmasik ve dogrusal
olmayan siiregleri yansitan giinlik yasam problemleri ile calismaktadirlar (Sasmaz-Oren, Ormanci,
Babacan, Cicek, & Koparan, 2010; Werner, 2007). Ayrica bu sirecte; bilim insani ¢alisma sirecine
benzer etkinliklere katilma ve uygulamalarina imkan verdigi icin, bilimsel kavramlarin anlasilmasina
yardimci olmaktadir (Apedoe, Walker, & Reeves, 2006). Anlasilacagl lzere arastirma-sorgulama
sirecinde 6grenciler aktif rol aldiklarindan 6grenmeleri de olumlu yonde gelismektedir. Bununla
birlikte arastirma-sorgulamaya dayali 6grenme, 6grencilerde merak ve ilgi uyandirmaktadir (Spronken-
Smith, Bullard, Ray, Roberts, & Keiffer, 2008). Bu da 6grencilerin hem derse olan ilgilerini arttirmakta
hem de siirece daha etkin olarak katilmalarini saglamaktadir. Sonug olarak Duran ve Dékme’nin (2018)
belirttigi gibi arastirmaya dayali 6grenme yaklasimi uygulandiginda 6grenciler, siire¢ boyunca aktif
olmakta, bilimsel siire¢ becerilerini kullanan, tartismalar ve etkinlikler yaparak diislinme becerilerini
gelisen bireyler olarak yetismektedir.

Arastirma-sorgulama silrecinde 6grenciler; yeni bilgiler tGretmek icin bilim insani gibi disinme
siirecleriyle ve cesitli etkinliklerle mesgul olmaktadirlar (Abdi, 2014). Ogrenciler bagimsiz-6zgiir
ogrenenler olmak icin giclendiriimekte (Gibson, 1998), pasif dinleyici roliinden cikip aktif katihmci
olarak davranmaktadirlar (Tatar, 2006). Ogretmen ise bu siirecte rehber konumda etkin olarak yer
almaktadir. Bu duruma paralel olarak arastirma-sorgulamaya dayali 6grenmede bilimsel 6grenme,
bilimsel gercek ve bilgilerin ezberlenmesinden daha ziyade bilimsel kavram ve yodntemlerin
uygulanmasi ve anlasiimasi 6n planda olmaktadir (Bell, Urhahne, Schanze, & Ploetzner, 2010).

Teknolojideki gelismelere paralel olarak, teknolojinin ders iceriklerine ve siirecine entegre edilmesi
on plana ¢ikmaya baslamistir. Bu duruma paralel olarak Edelson, Gordin ve Pea’nin (1999) belirttigi
Uzere bilgisayar ve ag teknolojileri, arastirma-sorgulamaya dayali 6grenmeyi desteklemek icin yeni ve
etkileyici firsatlar sunmaktadir. Ogretim icin bilgisayarla ilgili teknolojilerin entegrasyonuyla, arastirma
siniflarinda 6gretmenlerin internet iceren farkh uygulamalari kullanmalarinda artma meydana
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gelmistir. Bu baglamda arastirma-sorgulamaya dayali 6grenmenin web ortamlarina aktarilmasi ile
birlikte 6gretmenlerin teknolojik pedagojik alan bilgilerinin gelisecegi ve buna yonelik 6z yeterliklerinin
olumlu etkilenecegi ifade edilebilir.

Argiimantasyona Dayali Ogrenme

Arglimantasyon, sahip olunan verileri kullanarak bir konu ile ilgili iddia tGretme, Uretilen iddiaya
gerekce ve mantikli nedenler bulma islemidir (Demirel, 2017). Argimantasyon fen derslerinde,
ogrencilerin ¢cogunlukla grup seklinde, olusturduklari iddialari uygun gézlem, veri ve/veya kanitlara
dayandirarak tartismalari ve kendi gorislerini savunmalari seklinde uygulanmaktadir (Glzel, Erduran,
& Ardag, 2009). Bu sireg, bilimsel bilginin tretilmesini, bilissel ve st bilissel mekanizmalarin harekete
gecmesini saglamaktadir (Yaman, 2019).

Argiimantasyon sirecinde, 6grenciler konusmalara katilmakta, fikirlerini paylasmakta ve derse aktif
katihm saglamaktadirlar (Kaya, Cetin, & Erduran, 2014). Bu sirecte 6grenciler, sorular sormakta,
iddialarini olusturmakta ve iddialarini delillerle destekleyerek bilgilerini olusturmaktadirlar (Ginel,
Kingir & Geban, 2012). Arglimantasyonun siniflarda etkili bir sekilde uygulanmasi, isbirlik¢i bir 6grenme
ortami ve 6grencilerin kendileri arasindaki karsilikli etkilesimleri mimkin olabilmektedir (Timay &
Koseoglu, 2011). Bu baglamda argiimantasyon sirecinde 6grenciler isbirlikli ¢alisma ortaminda
etkilesim icinde bilgileri paylasarak ve tartisarak 6grenmektedirler. Bu baglamda arglimantasyona
dayali 6grenme ile birlikte katihmcilarin siireg icerisinde etkin olarak yer almalarina paralel olarak 6z
yeterliklerinin gelisecegi ifade edilebilir.

Argiimantasyona dayali deneyimler, kavramlarin ve kavramlar arasi iliskilerin dogru anlasiimasini
saglamaktadir (Cinici, Ozden, Akgiin, Herdem, Deniz, & Karabiber, 2014). Argiimantasyon siirecinde
ogrenciler bilimsel tartismalara katilarak disiincelerine gerekceler bulmakta, fikirlerini kanitlamak icin
deliller ortaya ¢ikarmakta ve karsit diisiincelere saygi duymayi 6grenmektedirler (Demirel, 2016). Bu
sireg bilim metinlerinden anlam ¢ikarma, bilimin standart tirlerini, uygun kullanimlarini ve tartisma
durumunda ileri sdrilen iddialari ve kanitlari degerlendirme vyetenegini tanima becerisini
gerektirmektedir (Simon, Erduran, & Osborne, 2006).Bu dislince sirecini 6grencilerin yasamasi onlarin
kendine glivenen, dislincelerini rahatlikla aciklayan, baskalarinin dislincelerine saygl duyan, etkili
iletisim becerisine sahip ve bilimsel siireci yasayan 6grenciler olarak yetismelerine yardimci olmaktadir
(Memis, 2017). Bu baglamda arglimantasyon siirecinin 6grencilerin kendilerine olan glvenlerine,
duyussal 6zelliklerine ve 6grenmelerine birgcok olumlu etkisinin oldugu séylenebilir.

Ogretim programlarinda 6nerilen veya uygulanan yaklasim ve ydntemlerin teknoloji ile
desteklenmesi 6nerilmektedir. Benzer olarak arglimantasyona dayali 6grenmenin de web destekli
olarak islenmesi 6nem kazanmaktadir. Bu duruma paralel olarak katihmcilarin teknolojik pedagojik
alan bilgileri 6z glivenlerinin artacagi diustinilmektedir.

STEM Egitimi (Fen, Teknoloji, Miihendislik ve Matematik)

STEM, gercek hayatla iliskilendirilmis konularin veya problemlerin fen, teknoloji, matematik ve
miuhendislik disiplinlerine entegre edilerek bitinlesik bir sekilde 6gretilmesidir (Bakirci & Kutlu, 2018;
Cakir & Ozan, 2018; Ozcan, & Koca, 2019). STEM, disiplinleri bir araya getiren, etkili ve kaliteli
ogrenmeyi saglayan, bilgiyi ginlik hayata entegre eden, lst diizey disiinmeyi kapsayan bir yaklasimdir
(Yildirrm & Altun, 2015). STEM; fen, teknoloji, mihendislik ve matematik alanlarindaki 6gretme ve
ogrenmeyi ifade etmekle birlikte, okul ©ncesi egitimden doktora egitimine kadar tim sinif
seviyelerindeki faaliyetleri icermektedir (Gonzalez & Kuenzi, 2012). Bu baglamda STEM tiim egitim
kademelerinde uygulanabilecek disiplinler arasi bir yaklasim olarak ifade edilebilir.

STEM cesitli okuryazarlik becerilerini gelistirdiginden, bireylerin kariyere hazirlanmalari yolunda bir
kopri olusturmaktadir (Wu, Marsono, & Khasanah, 2019). Cinklu STEM, sire¢ sonunda ulke
ekonomisine katki saglayabilecek Grinlerin ortaya konuldugu bir yaklasimdir (Cevik & Abdioglu, 2018).
Bu amagla STEM igerisinde; tim STEM disiplinleri yer almali ve bununla birlikte STEM mesleklerinde
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teknik ile kisisel becerilere sahip bir isglict icin ve 21. ylzyilin zorluklarinin Gstesinden gelmek Uzere
hazirlanan STEM okuryazarligiicin daha fazla gesitlilik olmasi gerekmektedir (Bybee, 2010). Zaten STEM
egitim yaklasimi olarak kullanilan tanimda yasadigimiz yuzyilin gerektirdigi; 21. yizyil becerilerine
sahip, Uretken, girisimci, inovatif bireyler yetistirebilmek vurgulanmaktadir (Baris & Ecevit, 2019).

STEM egitiminin hem bircok disiplini icermesi hem de farkli becerilere yonelik olmasina paralel
olarak 6grenciler lzerinde bircok olumlu katkisi bulunmaktadir. STEM, kisilerin rekabet yeteneginin ve
STEM okuryazarliginin gelisimini saglayan disiplinler arasi bir yaklasimdir (Bircan, Kéksal, & Cimbiz,
2019). Bunun yaninda STEM egitimi yenilik¢i becerilerin gelismesine katki saglamaktadir (Sahin &
Kabasakal, 2018). STEM egitimi, 6grencilere (st diizey diisinme becerisi, yaraticilik becerisi, bir
problemin birden fazla ¢6ziim yolu olabilecegini anlama, cesaretli olma, 6z giivenli olma, isbirligi
yapabilme ve etkili iletisim kurabilme becerileri kazandirmaktadir (Deveci, 2018). STEM egitimi ile
ogrencilere bir disiplin 6gretilirken diger disiplinlerle de baglanti kurularak, onlarin diger disiplinleri de
ogrenmesi saglanmaktadir (Yildinm & Tirk, 2018). Sonug¢ olarak 6grencileri kesif, sorgulama ve
problem ¢6zme deneyimleriyle dogal diinya hakkinda 6grenmeye tesvik eden butinlestirici, disiplinler
arasl bir STEM egitiminin 6nemi agiktir (Asghar, Ellington, Rice, Johnson, & Prime, 2012). STEM egitimi
ile hem giinlik yasamla iliskili konularin ele alinmasi hem de disiplinler arasi iliski kurulmasindan dolayi
ogrenme daha anlamli olmaktadir. Bu duruma paralel olarak 6grenmeye yonelik 6z yeterlik olumlu
yonde gelismektedir. Bunun yaninda STEM egitimi fen, matematik, mihendislik ve teknoloji alanlarini
icermektedir. Bu baglamda STEM egitiminin 6grenilmesi ve derslerin bu sekilde islenmesine paralel
olarak katilimcilarin hem bu alanlara yonelik bilgi dizeyleri hem de 06z glvenlerinin artmasi
beklenmektedir. Bu duruma paralel olarak katilimcilarin TPAB 6z glivenlerinin de olumlu yonde
gelisecegi distintilmektedir.

Yontem

Bu calismada, basit deneysel desen kullaniimistir. Basit deneysel desen, kontrol grubu olmayan,
denegin veya orneklemin cesitli degiskenler bakimindan gelisiminin takip edildigi arastirmalardir
(Cepni, 2018). Cagdas yaklasimlar egitiminin 6gretmen adaylarinin fen 6gretimine yonelik 6z
yeterliklerine ve TPAB 6z glivenlerine etkisi arastirildigindan deneysel desen ve 6gretilen yontem tek
grup lzerinden arastirildigindan basit deneysel desenin kullanilmasi uygun gorialmistar.

Calisma Grubu

2018 Ocak ayinda gerceklestirilen arastirmada deneysel desen secilmesine paralel olarak uygun
drneklem secimine gidilerek calisma grubu olusturulmustur. Calisma grubunu, TUBITAK 2229 Bilimsel
Etkinlikleri Destekleme Programi kapsaminda yiiriitiilen “Fen Bilgisi Ogretmen Adaylarina Yénelik Fen
Ogretiminde Cagdas Yaklasimlar Egitimi” projesinde secilen fen bilgisi 6gretmen adaylari
olusturmaktadir. Bu baglamda calismada yer alan katilimci 6gretmenlerin seciminde amacli 6rnekleme
yontemi kullaniimistir. Ogretmenlerin seciminde; daha énceden bu projeye benzer bir calismada yer
alip almama durumu, akademik not ortalamalari, projede yer almak istediklerine iliskin agiklamalari
gibi bir dizi kriter dikkate alinmistir. Proje kapsaminda belli bir siire basvurular alinmis ve projeye 268
o0gretmen adayi basvurmustur. Basvuran adaylarin akademik not ortalamalari siralanmis ve daha 6nce
benzer bir projede yer almayan katilimcilar arasindan tercihler yapilmistir. Bu sirecgte katilimcilarin
farkli bolgelerdeki farkh Gniversitelerde 6grenimlerine devam etmelerine 6zen gosterilmistir. Sonug
olarak Tirkiye’'nin 7 farkli cografi bélgesindeki 29 farkh tGniversitede 6grenim géormekte olan fen bilgisi
ogretmen adaylari belirlenmistir. Calismanin katiimci grubunu 3. ve 4. sinifa devam eden 30 fen bilgisi
ogretmen adayi olusturmaktadir.

Deney Siireci

Deneysel uygulama siireci 8 glin ve giinde 8’er saatlik egitimlerden olusmakta olup 64 ders
saati seklinde gerceklesmistir. Bu egitimler, ulusal / uluslararasi dizeyde yayinladiklari bilimsel
calismalarla konuya iliskin yetkinliklerini kanitlamis alaninda uzman 11 6gretim Uyesi tarafindan
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verilmistir. Uygulamalar bir otelde yer alan toplanti salonunda gergeklestirilmistir. ilk giin éncelikle
egitim silreci, amaci ve kapsami hakkinda katilimcilara bilgi verilmistir. Daha sonra drama alaninda
uzman bir 6gretim lyesi tarafindan, 6gretmen adaylarinin tanisma ve kaynasmasini saglamak amaciyla
drama etkinligi gerceklestirilmistir. Ardindan fen bilgisi egitiminde uzman bir 6gretim lyesi tarafindan
fen bilimleri 6gretim programi tanitilmistir. ikinci giin, program tanitimi 6zellikle énerilen 6gretim
yontemleri Gzerine odaklaniimistir. Ardindan arastirma-sorgulamaya dayali 6grenme konusunda
uzman bir 6gretim Uyesi tarafindan 6ncelikle arastirma-sorgulamaya genel bakis saglamak icin teorik
bir sunum gerceklestirilmis ve arastirma-sorgulama siirecine iliskin uygulamalar yapiimistir. Ugiincii
glin, arastirma-sorgulamaya dayal 6grenme konusunda baska bir uzman 6gretim Uyesi arastirma-
sorgulama siirecinde teknoloji entegrasyonu ve degerlendirme sekilleri Gizerinde teorik ve uygulamali
egitimler gerceklestirmistir. Ayrica yonteme iliskin yurt disi uygulama ornekleri gosterilerek 6gretmen
adaylarinin daha fazla etkinlik gormeleri saglanmistir. Daha sonra fen egitiminde uzman bir
akademisyen tarafindan yonteme iliskin uygulamalar gerceklestirilmistir. Burada katilimcilarin
yonteme iliskin cok fazla sayida uygulama gérmeleri amacglanmaktadir.

Dordiinct gin, iki uzman akademisyen tarafindan 6gretmen adaylariyla birlikte arastirma-
sorgulamaya dayali 6grenme ve STEM uygulamalari gerceklestirilmistir. Slire¢c boyunca 6gretmen
adaylarinin sorgulama becerilerini etkin olarak kullanmalari saglanmistir. Besinci glin arglimantasyona
dayali 6grenme yontemi iki 6gretim Uyesi tarafindan siirdiriilmistir. Oncelikle argiimantasyonun
onemi ve sirecleri hakkinda bilgi verilmis, 6grenme ortami olusturularak o6rnek etkinlikler
gerceklestirilmistir. Daha sonra teknoloji entegrasyonu (zerinde durulmus ve cesitli araclarla
uygulamalar yapilmistir. Son olarak ise farkh Glkelerdeki uygulamalar sunularak katihmcilarin farkli
Ulkelerde durumu goérmeleri saglanmistir. Altinci gline gelindiginde, argimantasyona dayali 6grenme
ile ilgili drnek uygulamalar ile giine baslanmistir. Ozellikle web araglari ile grup seklinde uygulamalar
gerceklesmistir. Daha sonra fen derslerinde arglimantasyona dayali 6grenme ydnteminde sosyo-
bilimsel konularin nasil ele alinabilecegine iliskin kiicik ve biylk grup tartismasi uygulamalari
yaptimistir. Ardindan uygulamal olarak fen ve sanat etkinlikleri gerceklestirilmistir. Yedinci glin, STEM
alaninda uzman bir akademisyen tarafindan STEM egitiminin sinif ortamina entegrasyonuna iliskin
teorik ve uygulamal egitimler verilmistir. Bu slirecte 6rnek STEM etkinlikleri gruplar halinde 6grenciler
tarafindan gerceklestirilmistir. Daha sonra alaninda uzman bir 6gretim Uyesi tarafindan robotik
uygulamalara iliskin teorik bilgi verilmis ve legolarla uygulamalar gruplar halinde yapilmistir. Tim bu
sirecte STEM egitimine iliskin farkli 6rneklerin sunulmasina 6zen gosterilmistir. Son giin ise STEM
etkinlikleri devam ederek siire¢ tamamlanmistir.

Uygulama sireci; fen bilimleri 6gretim programinin vizyonu, tGnite yapilari ve kazanimlari, fen
egitiminde arastirma-sorgulamaya dayali 6grenme, argiimantasyona dayali 6grenme, STEM egitimi ile
fen dersinde teknoloji kullanimi konularini kapsayan odakta gerceklesmistir. Egitimler, fen bilgisi
ogretmen adaylariyla konuya iliskin teorik bilgilerin paylasilmasinin yaninda 6gretilen konuya yoénelik
yerinde ve zamaninda etkin uygulamali 6gretimlerin verilmesi seklinde tamamlanmustir.

Veri Toplama Araglari

Veri toplama araci olarak dn-test ve son-test olarak “Fen Ogretimine Yonelik Oz yeterlik Olgegi”
ve “Teknolojik Pedagojik Alan Bilgisi Oz Giiven Olgegi” kullaniimistir. Fen dgretimine ydnelik 6z yeterlik
dlgegi 1990 yilinda Riggs ve Enochs tarafindan gelistirilmis olup Ozkan, Tekkaya ve Cakiroglu (2002)
tarafindan Tiirkce’ye uyarlanmistir. Olgek 5’li likert seklinde 23 maddeden olusmaktadir. Olgek, fen
ogretiminde kisisel 6z yeterlik inanci (13 madde) ve fen 6gretiminde sonug beklentisi (10 madde) olmak
tizere iki faktdrden olusmaktadir. Ozkan ve digerleri tarafindan fen égretiminde kisisel 6z yeterlik inanci
icin glvenirlik degeri .79 ve fen 6gretiminde sonug beklentisi icin glvenirlik degeri .86 olarak
bulunmustur. Bu calisma kapsaminda ise Cronbach Alpha glivenilirlik degeri .82 olarak bulunmustur.
Ayrica Olcegin kapsam ve goriinls gecerliligini saglayabilmek icin uzman goriisiine sunulmus, 6lcek
maddelerinin 6l¢lilmek istenen amaca uygun oldugu sonucuna ulasiimistir.
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Calismada kullanilan bir diger veri toplama araci olan Teknolojik Pedagojik Alan Bilgisi Oz
Guven Olgegi ise; Graham, Burgoyne, Cantrell, Smith ve Harris (2009) tarafindan gelistirilmis ve
Cronbach Alpha giivenirlik degeri .95 olarak bulunmustur. Olcek Timur ve Tasar (2011) tarafindan
Turkce’ye uyarlanmistir. Olgek 5’li likert seklinde olup 31 maddeden olusmaktadir. Olcekte; teknolojik
pedagojik alan bilgisi (TPAB), teknolojik pedagojik bilgi (TPB), teknolojik alan bilgisi (TAB) ve teknolojik
bilgi (TB) seklinde dért boyut yer almaktadir. Olgegin geneliicin Cronbach Alpha giivenirlik katsayisi .92
bulunmustur. Ayrica 6lgegin DFA analizi sonunda x2/df=2.86 (p=.000), NFI=.87 ve RMSEA=.069 olarak
belirlenmistir. Bu ¢alisma kapsaminda ise Cronbach Alpha giivenilirlik degeri .89 olarak hesaplanmistir.
Bu stirecte kullanilan 6lcek iki uzman tarafindan kapsam ve goriinis gecerliligi agisindan incelenmistir.
incelemeler sonucunda élgegin istenilen 6zellikleri 6lctiigli sonucuna variimistir.

Veri Analizi

Calismadan elde edilen veriler SPSS paket programi yardimiyla analiz edilmistir. Bu sirecte
olumlu maddeler ayni sekilde girilirken, olumsuz maddeler ters ¢evrilerek sistemde yer almistir. Daha
sonra verilerin normal dagilim gosterip gostermedigini belirmek icin basiklik ve ¢arpiklik degerlerine
bakilmistir. "Fen Ogretimine Yonelik Oz Yeterlik Olgegi" icin carpiklik degeri .437 ve basiklik degeri .806
olarak hesaplanmistir. "Teknolojik Pedagojik Alan Bilgisi Oz Giiven Olgegi"ne iliskin ise carpiklik degeri
.336 ve basiklik degeri .924 olarak bulunmustur. Tim degerler -1 ile +1 arasinda yer aldigindan verilerin
normal dagildigl soylenebilir. Bu duruma paralel olarak verilerin analizinde iliskili 6rneklemler t-testi
yapilmasi uygun gorilmistir. Bu calismada giivenirligi ve gecerligi arttirabilmek icin, grubun heterojen
olarak dagildigi ve farkh Universitelerdeki 6gretmen adaylari tercih edildigi, uygulama kosullarinin

kontrol altina alindigi séylenebilir.
Bulgular

Calismanin bu boliminde c¢agdas yaklasimlar egitiminin 6gretmen adaylarinin fen 6gretimine
yonelik 6z yeterliklerindeki farklihga iliskin bulgular ile ¢agdas yaklasimlar egitiminin fen bilimleri
ogretmen adaylarinin teknolojik pedagojik alan bilgileri (TPAB) 6zgivenlerindeki farklihga iliskin
bulgular yer almaktadir.

Cagdas Yaklasimlar Egitiminin Ogretmen Adaylarinin Fen Ogretimine Yonelik Oz Yeterliklerindeki
Farklihga iliskin Bulgular

Bu calismada; cagdas yaklasimlar egitiminin 6gretmen adaylarinin fen 6gretimine yonelik 6z
yeterliklerindeki farkhhigi belirlemek icin bagimli gruplar t-testi kullaniimistir. Ogretmen adaylarinin fen
ogretimine yonelik 6z yeterliklerine iliskin 6n-test ve son-test puanlar t-testi sonuclari Tablo 1’'de

verilmistir.
Tablo 1.
Ogretmen Adaylarinin Fen Odretimine Yénelik Oz Yeterliklerine lliskin On-test ve Son-test Puanlari t-Testi
Sonuglari
Test N X SS SD t p
On-test 30 73.06 8.21
Son-test 30 73.20 6.38 58 -0.70 944

Tablo 1'de goriildigi lizere, 6gretmen adaylarinin fen 6gretimine yonelik 6z yeterlik 6n-test ve son-
test puanlarinda anlamli bir farkhlik meydana gelmemistir (¢(58)=-0.70, p>.05). Bu baglamda uygulanan
cagdas yaklasimlar egitiminin 6gretmen adaylarinin fen 6gretimine yonelik 6z yeterliklerine belirgin bir
artisa neden olmadigi séylenebilir. Ogretmen adaylarinin dn-test puanlarinin ortalamasi 73.06 iken
son-test puanlarinin 73.20 oldugu anlasiimistir. Bu noktada katilimcilarin ortalama puanlarinda da
belirgin bir artis olmadigi ifade edilebilir. Bununla birlikte 6lgekten alinabilecek en diisiik puan 23 ve en
yiksek puanin 115 oldugu disinildiginde, 6gretmen adaylarinin fen 6gretimine yonelik 6z
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yeterliklerinin orta ve iyi oldugu séylenebilir. Ogretmen adaylarinin fen 6gretimine yénelik 6z yeterlik
Olgeginin alt boyutlarina iliskin 6n-test ve son-test puanlari t-testi sonuglari Tablo 2’de gosterilmistir.

Tablo 2.
Ogretmen Adaylarinin Fen Odretimine Yénelik Oz Yeterlik Olgedinin Alt Boyutlarina iliskin On-test ve Son-test
Puanlari t-Testi Sonuglari

Alt Boyutlar Test N X SS SD t p
Fen Ogretiminde Kisisel Oz On-test 30 37.20 5.79

Yeterlik inanci Son-test 30 36.07 2.97 >8 953 345
Fen Ogretiminde Sonug On-test 30 35.87 3.97

Beklentisi Son-test 30 37.13 5.17 >8 ~1.063 292

Tablo 2 incelendiginde 6gretmen adaylarinin fen 6gretiminde kisisel 6z yeterlik inanci (t(58)=.958,
p>.05) ve fen 6gretiminde sonug beklentisi (t(58)=-1.063, p>.05) 6n-test ve son-test puanlari arasinda
anlamh farkhlik olmadigi anlasiimistir. Uygulanan ¢agdas yaklasimlar egitiminin 6gretmen adaylarinin
fen 6gretimine yonelik 6z yeterliklerinin alt boyutlarinda belirgin bir artisa neden olmadigi séylenebilir.

Gagdas Yaklagimlar Egitiminin Fen Bilimleri Ogretmen Adaylarinin Teknolojik Pedagojik Alan Bilgileri
(TPAB) Ozgiivenlerindeki Farkhihga iligskin Bulgular

Calismada c¢agdas yaklasimlar egitimin 6gretmen adaylarinin TPAB 6z giivenlerindeki farkhligi
belirlemek icin bagimh gruplar t-testi kullanilmistir. Fen bilgisi 6gretmen adaylarinin TPAB 06z
glvenlerine iliskin 6n-test ve son-test puanlari t-testi sonuglari Tablo 3’te verilmistir.

Tablo 3.

Ogretmen Adaylarinin TPAB Oz Giivenlerine lliskin On-test ve Son-test Puanlari t-Testi Sonuglari
Test N X SS SD t p
On-test 30 130.77 12.97
Son-test 30 141.90 12.80 >8 -3.35 001

Tablo 3’te gorildigu gibi, fen bilgisi 6gretmen adaylarinin TPAB 6z glivenleri 6n-test ve son-test
puanlarinda anlamh bir farklihk oldugu tespit edilmistir (t(58)=-3.35, p<.05). Uygulanan cagdas
yaklasimlar egitiminin 6gretmen adaylarinin TPAB 6z glivenlerinde son-test lehine anlamli bir artisa
sebep oldugu séylenebilir. Ogretmen adaylarinin én-test puanlarinin ortalamasi 130.77 iken son-test
puanlarinin 141.90 oldugu anlasilmistir. Bu noktada 6gretmen adaylarinin TPAB 06z giivenlerinde
belirgin sekilde bir artma oldugu ve bunun verilen egitime paralel oldugu ifade edilebilir. Ayrica TBAP
0z glvenleri 6lceginden alinabilecek en dislik puan 31, en yiksek puan 155’dir ve 6gretmen
adaylarinin son-test ortalamalari 142 oldugundan, 6gretmen adaylarinin TPAB 6z giivenlerinin yiksek
oldugu sdylenebilir. Ogretmen adaylarinin TPAB 6z giiven 6lgeginin alt boyutlarina iliskin dn-test ve
son-test puanlari t-testi sonuglari Tablo 4’te yer almaktadir.

Tablo 4.
Ogretmen Adaylarinin TPAB Oz Giiven Olgedinin Alt Boyutlarina iliskin On-test ve Son-test Puanlari t-Testi
Sonuglari
Alt Boyutlar Test N X SS SD t p
On-test 30 34.60 3.39
TPAB Son-test 30 37.50 3.00 >8 -3.502 001
On-test 30 29.73 3.55
P8 Son-test 30 32.13 3.62 >8 -2:593 012
On-test 30 21.57 2.46
TAB Son-test 30 23.07 2.13 >8 2524 014
On-test 30 44.87 5.84
™ Son-test 30 49.20 5.93 >8 2852 006

Tablo 4 incelendiginde 6lcegin alt boyutlari olan TPAB (t(58)=-3.502 p<.05), TPB (t(58)=-2.593,
p<.05), TAB (t(58)=-2.524, p<.05) ve TB (t(58)=-2.852, p<.05) dn-test ve son-test puanlarinda son-test
lehine anlamli farkliik oldugu anlasiimistir. Bu noktada uygulanan cagdas yaklasimlar egitiminin
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ogretmen adaylarinin TPAB 6z gliven 6lgeginin her bir alt boyutunda anlamli bir artisa neden oldugu
ifade edilebilir.

Tartisma, Sonug ve Oneriler

Mevcut calismadan elde edilen bulgulara gore 6gretmen adaylarinin fen 6gretimine yonelik 6z
yeterlik 6n-test ve son-test puanlarinda anlamli bir farkhlik olmadigi anlasiimistir. Benzer olarak dlgegin
alt boyutlari olan 6gretmen adaylarinin fen 6gretiminde kisisel 6z yeterlik inanci ve fen 6gretiminde
sonug beklentisi puanlarinda da anlamli bir artis meydana gelmemistir. Bu noktada ¢cagdas yaklasimlar
egitiminin fen bilgisi 6gretmen adaylarinin fen 6gretimine yonelik 6z yeterliklerini gelistirmede 6nemli
bir farkhliga neden olmadigl séylenebilir. Buna karsin alanyazinda arastirma-sorgulamaya dayali
ogrenmenin fen bilgisi 6gretmen adaylarinin akademik veya fen 6gretimine yonelik 6z yeterliklerini
olumlu yonde gelistirdigi sonucuna ulasilmistir (Kayacan & Selvi, 2017; Sensoy & Aydogdu, 2008).
Ayrica argiimantasyon tabanli sorgulayici arastirma yonteminin fen bilgisi 6gretmen adaylarinin fen
ogretiminde 6z yeterlik inanci alt boyutlarinda (fen 6gretiminde 6z yeterlik inanci ve fen 6gretiminde
sonu¢ beklentisi) énemli bir etkisinin oldugu belirlenmistir (Eymur & Cetin, 2017). Olusturmaci
yaklasimin (Kutluca & Aydin, 2016), probleme dayali 6grenme yaklasiminin (Yaman & Yal¢in, 2005) ve
deney i¢in animasyon, similasyon kullaniminin (Yener ve digerleri, 2012) katilimcilarin fen/fizik
ogretimine yonelik 6z yeterlik inang diizeylerini gelistirdigi sonuglarina ulasilmistir. Buna karsin mevcut
calismaya paralel olarak alanyazinda farkli ¢cagdas 6grenme yaklasimlarinin derse yonelik 6z yeterlik
Gzerinde etkisinin olmadigina iliskin arastirmalara rastlanmaktadir. Yapilan calismalarda; proje tabanli
dgretim uygulamalarinin fen bilgisi 8grencilerinin fizige yonelik 6z yeterliklerine (Cibik, ince, & Kayacan,
2016) ve probleme dayali 6grenmenin katilimcilarin derse yonelik 6z yeterlik inang diizeyleri tizerine
(Gurlen, 2011; Yurdatapan, 2013) etkisinin olmadigini belirlemistir. Mevcut calismada elde edilen bu
sonug, beklenmeyen bir durumdur. Clinki alinan egitimlerin 6zellikle uygulama iceren ve katilimcilarin
kendilerinin etkin olarak siirece katildiklari egitimlerin 6z yeterlikleri olumlu yonde etkileyecegi
duslinilmektedir. Bu uygulamalarda genellikle 6gretmen adaylarinin aktif oldugu ve etkinlikleri
kendilerinin yaptiklari dislintldiglinde, 6z yeterliklerinin gelismesi beklenmektedir. Alanyazin da bu
durumu desteklemektedir. Fen Ogretimine yonelik 6z yeterlikleri 6gretmen merkezliden 6grenci
merkezli 6gretim modeline gectikce artmaktadir (Feyzioglu, Feyzioglu, & Kiglkeingi, 2014). Buna karsin
bu calismada gelisme olmamasinin nedeninin, egitimin yogunlastiriimis kisa sireli olmasindan
kaynaklandigi distnilmektedir. Saat olarak bakildiginda uzun olarak goriinen bir egitim olmasina
ragmen gin sayisi baglaminda kisa siirelidir. Bu baglamda ileride yapilacak ¢alismalarda yogunlastirma
yerine daha uzun sireli programlarin yapilmasinin daha etkili olabilecegi distnilmektedir.

Mevcut calismada fen bilgisi 6gretmen adaylarinin fen 6gretimine yonelik 6z yeterlik 6lgeginden
aldiklari ortalama puan 73’dir. Bu noktada oOgretmen adaylarinin fen Ogretimine yonelik 6z
yeterliklerinin orta ve iyi dizeyde oldugu soylenebilir. Alanyazinda yapilan g¢alismalarda biyoloji
ogretmen adaylarinin biyoloji 6gretiminde 6z yeterlik inanclarinin (Gergek, Yilmaz, K6seoglu, & Soran,
2006) ve fen bilgisi 6gretmen adaylarinin fen 6gretimine yonelik 6z yeterliklerinin yliksek (Denizoglu,
2008) diizeyde oldugu tespit edilmistir. Berkant ve Ekici’'nin (2007) calismalarinda ise 6gretmen
adaylarinin fen 6gretiminde 6z yeterlik inanclarinin orta diizeyde oldugu belirlenmistir. Senler (2017)
ise yaptigl calismada 6gretmen adaylarinin fen 6gretimine yonelik 6z-yeterlik inang puanlarinin
ortalamanin ¢ok Ustiinde oldugu sonucuna ulasmistir. Ogretmen adaylarinin fen égretimine yonelik 6z
yeterliklerinin orta veya yilksege yakin olmasindaki en 6nemli etmen Universite sinif dizeylerinin
yuksek olmasidir. Benzer olarak Yaman ve digerleri (2004) calismalarinda sinif seviyesi yiikseldikce fen
ogretimine yonelik 6z yeterlik inang¢ diizeyinin de arttigini belirtmektedir. Bu durumun, 6gretmen
adaylarinin Gniversitede fen 6gretimine yonelik bircok ders gormelerine paralel olarak fen 6gretimine
yonelik inanglarinin olumlu yénde gelismesinden kaynaklandigi disiinilmektedir. Ogretmen
adaylarinin fen 6gretimine yonelik 6z yeterliklerinin orta ve yiksek olmasindaki bir diger etmenin ise
akademik basarilarinin yiiksek olmasindan kaynaklandigi diisiintilmektedir. Akbas ve Celikkaleli’'nin
(2006) belirttigi gibi akademik basari arttikga, fen 6gretiminde 6z yeterlik inanci da artmaktadir. Bu
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duruma paralel olarak katihmci grubun basari ortalamalar yliksek olmasina paralel olarak o0z
yeterliklerinin yiksek oldugu distnilmektedir.

Mevcut calismada, cagdas yaklasimlar egitiminin fen bilgisi 6gretmen adaylarinin TPAB 06z
glvenlerini olumlu yonde gelistirdigi anlasiimistir. Benzer olarak tim alt boyutlarda da son-test lehine
anlamh farklilik oldugu belirlenmistir. Bu noktada uygulanan ¢agdas yaklasimlar egitiminin 6gretmen
adaylarinin TPAB 06z givenlerini gelistirmede onemli bir farkhliga neden oldugu soéylenebilir.
Alanyazinda farkli 6gretim yontemleri ile yapilan ¢alismalarda benzer sonuglara ulasildigi séylenebilir.
Kiig (2015) calismasinda TPAB temelli harmanlanmis 6grenme ortaminin fen bilgisi 6gretmen
adaylarinin temel astronomi konularina iliskin TPAB’larini olumlu yénde gelistirdigini ifade etmistir.
Tatli, Akbulut ve Altinisik (2016) ise ¢calismalarinda Web 2.0 araglarinin egitim amacli kullaniminin
ogretmen adaylarinin TPAB 06z giiven dilzeylerinde anlamli bir artisa sebep oldugu sonucuna
ulasmislardir. Cesur Ozkara, Yavuz Konokman ve Yanpar Yelken (2018) calismalarinda teknolojiye
erisimin ve teknolojiye ilginin 6gretmenlerinin TPAB 6z giiven dizeylerinde farklilasma olusturan bir
degisken oldugu sonucuna ulasmislardir. Anlasilacagi lizere 6gretmen adaylarinin TPAB 6z glivenlerinin
gelismesinde en 6nemli etmenlerden biri hem teknolojinin hem 6gretim yontemlerinin etkili olarak
sirecte kullaniimasidir. Yapilan bu ¢agdas yaklasimlar egitimi uygulamalarinda da hem yéntemler bilgi
ve uygulama agisindan derinlemesine islenmis hem de teknoloji entegrasyonu tizerinde ayrintil olarak
durulmustur. Bu duruma paralel olarak 6gretmen adaylarinin TPAB 6z glivenlerinin yikselmesi istenen
ve beklenen bir sonuctur. Bu baglamda Universite egitimleri siiresince teknolojinin entegrasyonuna
daha fazla 6nem verilmesi gerektigi diisiiniilmektedir. Benzer olarak Korucu, Usta ve Atun (2017)
sirece teknolojinin ilave edilmesindeki aksakliklarin en aza cekilebilmesi icin 6gretmenlerin TPAB
cercevesine gore egitilmesinin 6nemli oldugunu belirtmektedirler.

Mevcut ¢alismada fen bilgisi 6gretmen adaylarinin TBAP 6z giivenleri dlgceginden aldiklari ortalama
puan 142’dir. Bu baglamda 6gretmen adaylarinin TPAB 6z glivenlerinin yiksek oldugu séylenebilir.
Benzer olarak alanyazinda fen bilgisi 6gretmenlerinin TPAB 6z gliven dizeylerinin yiksek oldugu
sonugclarina ulasilmistir (Bagdiken & Akgiindiiz, 2018; Cesur Ozkara ve digerleri, 2018; Meric, 2014).
Yapilan tlim galismalarda TPAB 6z glivenleri yliksek olmasina ragmen, uygulamalarda eksiklikler ve
sorunlar oldugu soylenebilir. Bu konu lizerine odaklaniimasi ve alanyazinda buna iliskin nicel ile nitel
verilerle strecin ayrintili olarak arastirildigi calismalara ihtiya¢ duyuldugu séylenebilir.

Calismadan elde edilen sonuclara gore; uygulanan ¢agdas yaklasimlar egitimi 6gretmen adaylarinin
fen 6gretimine yonelik 6z yeterliklerinde anlamli bir farklihga neden olmazken, teknolojik pedagojik
alan bilgileri 6z glvenlerinde anlamli bir farklihga neden oldugu anlasiimistir. Her iki degisken
baglaminda da verilen egitimin; hem uygulamaya doniik olmasi hem de teknoloji destegi icermesi,
katihmcilarin fen 6gretimine yonelik becerilerini dolayisiyla 6zgliven ve 6z yeterliklerini olumlu yénde
gelistirdigi distundlmektedir. Bu duruma paralel olarak benzer egitimlerin yapilmasinin 6gretmen
adaylari ve o6gretmenler acisindan 6nemli olacagi 6nerisinde bulunulabilir. Ancak gercgeklestirilen
uygulamada ders saati olarak yogun bir program uygulanmasina karsin, kisa sireli zaman dilimini
kapsamasindan dolayi bazi aksakliklar yasanmistir. Bu baglamda benzer egitimlerin haftalara yayilarak
verilmesinin daha uygun olacagi ve buna yonelik yapilacak akademik ¢alismalarin alanyazin agisindan
onemli olacagi ifade edilebilir. Ayrica egitimin etkililigi benzer degiskenler icin nicel veri toplama
araclarinin yaninda nitel veri toplama araclari kullanilarak da yapilabilecegi 6nerisinde bulunulabilir.

Tesekkiir

Bu calisma, TUBITAK-2229- Bilimsel Etkinlikleri Destekleme Programi tarafindan desteklenen “Fen
Bilgisi Ogretmen Adaylarina Yonelik Fen Ogretiminde Cagdas Yaklasimlar Egitimi” projesinin bir
parcasidir. Bu arastirmanin 6zeti IX. Uluslararasi Egitimde Arastirmalar Kongresi'nde sozIli sunum
olarak sunulmustur.
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