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ABSTRACT

Inquiry-based teaching is an approach that carries the same steps as producing scientific knowledge, where the
student is at the center of learning and where teachers must develop the inquiry skills of both them and their
students. It can be said that in the first years of childhood, the person students spend the most time with, after
their families, is their classroom teacher. The basic knowledge taught in primary school forms the basis of the
following school levels. An innovative strategy method is essential in developing and implementing educational
activities with a research-based teaching approach. However, teachers need time, resources, training, and support
to effectively implement inquiry-based teaching in their classrooms and develop inquiry skills. TUBITAK 4004
"MAT-SOR Inquiry-Based Activity Development Camp" project was carried out to support classroom teachers
within the Science and Community Support Programs Mathematics Year Special Call scope. The project aims to
increase the competencies of classroom teachers in developing activity plans and to ensure that they acquire the
skills required by the 271st century. Within this project's scope, "mystery boxes" training was organized to help
classroom teachers recognize and improve their skills in understanding science and inquiry-based teaching
practices. For this purpose, teachers' opinions were taken with open-ended questions before and after the
training. The research data was obtained from 25 teachers who participated in the project. The data obtained was
analyzed using the content analysis method, one of the qualitative analysis methods. Three researchers
conducted analyses independently, and then themes and categories were determined. As a result of the study, it
was determined that teachers' ideas about science improved, and their ideas about the steps of inquiry-based
teaching in general emerged. It can be stated that providing new methods and approaches and applied training
contributes to developing educational activities for individuals.
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Sinif ogretmenlerinin bilim ve sorgulama temelli 6gretim algilari

OZET

Sorgulamaya dayali 6gretim, bilimsel bilgi Gretmeyle ayni adimlari tasiyan, 6grencinin 6grenmenin merkezinde
oldugu, ogretmenlerin hem kendisinin hem de ogrencilerinin sorgulama becerilerini gelistirmesi gereken bir
yaklasimdir. Cocukluk ¢aginin ilk yillarinda 6grencilerin ailelerinden sonra en ¢ok vakit gegirdikleri kisinin sinif
dgretmenleri oldugu sdylenebilir. ilkokulda dgretilen temel bilgiler ilerleyen kademelerdeki bilgilerin temelini
olusturur. Arastirmaya dayali 6gretim yaklasimiyla egitim etkinliklerinin gelistirilmesi ve uygulanmasinda yenilikgi
bir strateji yontemi esastir. Ancak 6gretmenlerin arastirma-inceleme temelli 6gretimi siniflarinda etkili bir sekilde

T This study was presented as an oral presentation at 15th National Science and Mathematics Education Congress between 27-30
September 2023. (Ondokuz Mayis University Social and Humanities Research Ethics Committee, 27.09.2022, 2022-660)

2This study was produced from a part of the project called “TUBITAK 4004 MAT-SOR Inquiry-Based Activity Development Camp”.

Atf: Sensoy, A, Sarisan Tungag, A, & Bal incebacak, B. (2023). Classroom teachers' perceptions of science and inquiry-based
teaching. Ordu Universitesi  Sosyal Bilimler — Enstitiisi  Sosyal  Bilimler — Arastirmalari  Dergisi, 14(3), 886-902.
https://doi.org/10.48146/0dusobiad. 1425673

Sorumlu Yazar: draslisensoy@gmail.com © 2024 0DU SOBIAD


https://orcid.org/0000-0002-9132-8874
https://orcid.org/0000-0003-3709-5288
https://orcid.org/0000-0003-4643-8051

87 ODUSOBIAD

uygulamak ve sorgulama becerilerini gelistirmek igin zamana, kaynaklara, egitime ve destege ihtiyaglari vardir.
TUBITAK 4004 "MAT-SOR Arastirmaya Dayali Etkinlik Gelistirme Kampi' projesi, Fen ve Toplum Destek
Programlari Matematik Yili Ozel Cagrisi kapsaminda sinif 6gretmenlerine destek amaciyla gerceklestirildi. Projeyle
sinif 6gretmenlerinin etkinlik plani gelistirme konusundaki yeterliliklerinin artirilmasi ve 21. ylzyilin gerektirdigi
becerileri kazanmalarinin saglanmasi amaglanmistir. Bu proje kapsaminda sinif 6gretmenlerinin bilimi anlama ve
sorgulamaya dayali 6gretim uygulamalarini tanima ve gelistirme becerilerini gelistirmek amaciyla "gizemli kutular"
egitimi duzenlendi. Bu amagla egitim oncesinde ve sonrasinda aglk uglu sorularla 6gretmenlerin gordsleri
alinmistir. Arastirma verileri projeye katilan 25 6gretmenden elde edilmistir. Elde edilen veriler nitel analiz
yontemlerinden biri olan igerik analizi yontemi kullanilarak analiz edilmistir. Ug arastirmaci birbirinden bagimsiz
olarak analizler gergeklestirmis, ardindan temalar ve kategoriler belirlenmistir. Arastirma sonucunda
ogretmenlerin fen bilimleri ile ilgili fikirlerinin gelistigi, genel olarak arastirma-inceleme yoluyla 6gretimin
adimlarina iligkin fikirlerinin ortaya giktigi tespit edilmistir. Yeni yontem ve yaklagimlarin saglanmasi ve uygulamali
egitimin bireylere yonelik egitim faaliyetlerinin gelistirilmesine katki sagladigi ifade edilebilir.

ANAHTAR KELIMELER

Sorgulama temelli 6gretim, sinif 6gretmenleri, bilim egitimi, arastirma ve sorgulama

Introduction

Inquiry-based teaching encourages students to learn actively and is based on constructivism
(Harlen, 2013; National Research Council [NRC], 1996). This approach ensures the active
participation of students in the learning process. Keeping their curiosity alive helps them develop
many skills, such as asking questions, conducting research, and analyzing the results (Inter
Academy Partnership, 2010; NRC, 1996). Considering the concepts that students are curious
about and interested in is crucial to making students active (Yerlikaya, 2019). In this context, it
is seen that inquiry-based teaching is nourished from different perspectives of the constructivist
approach. In inquiry-based teaching, sociocultural constructivism is achieved through
discussion and compromise, communication, language use, and collaboration skills. The
cognitive constructivism perspective is used with the dimension of obtaining knowledge by
using scientific process skills and thus learning a way about how knowledge is structured
(Alexopoulou & Driver, 1996; Kelly & Crawford, 1997; Keys & Bryan, 20071; Khishfe & Abd-El-
Khalick, 2002). To carry out inquiry-based teaching practices conveniently, students and
teachers must acquire and develop these skills if they still need them (Yerlikaya, 2019). Having
these skills also means mastering the nature of inquiry-based teaching. For this reason, teaching
students the skills involved in inquiry-based teaching processes is essential to raise inquiring
and questioning individuals, which is one of our national education goals (Bal incebacak & Ersoy,
2019).

In inquiry-based teaching, students are expected to be physically and mentally active (Harlen,
2013). This activity is achieved by students’ participation and communication with their friends
and teachers. Because students learn the scientific inquiries they make in an inquiry-based
teaching environment, both individually and through social interactions with each other
(Johnson, 2004; Vosniadou, 2003), in this teaching environment, students’ communication with
each other in their scientific inquiries can be in the form of exchanging information or asking
guestions. It is essential to ask questions and establish healthy communication in an inquiry-
based teaching environment (Yerlikaya, 2019). To create a conducive inquiry-based teaching
environment, teachers should improve their students' understanding of inquiry-based teaching,
create a safe and fair discussion environment, give their students the opportunity and time to
explain, be good listeners, and engage their students with topics they are interested in or curious
about. should encourage them to ask relevant questions and conduct research (Hogan &
Berkowitz, 2000; van Uum et al,, 2016; Yerlikaya, 2019). In such an inquiry-based teaching
environment, students are free to ask questions about their interests and try to find answers by
researching them (Worth et al., 2009). Thus, students learn to obtain information from their
teachers and various sources during the learning process. Inquiry-based teaching is an
approach that has the same steps as the production steps of scientific knowledge, where the
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student is at the center of learning and where the teacher must develop both his own and his
students' inquiry skills (Bal incebacak, 2019). When viewed from the perspective of the
continuity of this development, questioning is a complex skill that is considered within the scope
of lifelong learning and requires continuous expansion. Questioning skills are practical in the
individual's self-improvement and society's development. Inquiry-based teaching is an approach
that positively affects the development of scientific process skills and life skills (Yerlikaya, 2019).

Inquiry-based teaching enables students to develop their skills in conducting research and
accessing information. Inquiry-based teaching enables students to understand data in depth
rather than just memorizing it and helps them develop critical thinking skills and increase their
problem-solving abilities (Bal incebacak, 2019). In this approach, the inquiry cycle is organized
in stages, starting from the student's previous knowledge and experiences, and proceeding
through a research process in which this knowledge is expanded and deepened (Sarisan
Tungag, 2023). Students can produce solutions to real-world problems by using their skills in
collecting data, analyzing, and interpreting the results (Shih et al., 2010). In addition to the many
abilities it provides, this approach makes students' learning more meaningful and equips them
to be successful in their future lives. According to Dewey (1933), questioning develops many
skills related to experience and practicality. Studies show that developing questioning skills,
especially young ones, yields more effective results (Karademir & Oguz-Unver, 2018; Nenadal &
Mistry, 2018). It can be said that in the first years of childhood, the people with whom students
spend the most time, after their families, are their classroom teachers. Classroom teachers are
also crucial in developing students' inquiry skills (Collins, 1998). The basic information taught in
primary school forms the basis of the following levels. A student with a good foundation will
inevitably be successful in the future. In this respect, teachers must learn and transfer this skill
to their students and the classroom environment. Transferring the inquiry process to the
classroom environment can also be thought of as conducting scientific inquiry in the classroom
(Cobern et al,, 2010). It seems that inquiry-based teaching is an approach to a whole range of
skills that need to be learned by teachers as well as students to be able to do them in the
classroom environment. However, teachers need time, resources, training, and support to
effectively implement inquiry-based teaching in their classrooms and develop inquiry skills. The
TUBITAK 4004 “MAT-SOR Inquiry-Based Activity Development Camp” project was carried out
within the Science and Society Support Programs Mathematics Year Special Call scope to
support classroom teachers. Within the project's scope, teachers were provided with
information and practical activities regarding inquiry-based teaching. In this way, it was aimed
to ensure that teachers, in addition to learning theoretical knowledge about inquiry-based
teaching, can carry out practical activities, gain experience, and carry out inquiry-based activities
in their classes with more self-confidence. In this context, in addition to teachers' knowledge, it
is also essential to see how their views have changed. Because teachers prefer to apply the
methods they have learned in their schools, both in and outside the classroom, in areas where
they have positive views and improve their motivation (Burden, 1981). Therefore, this study
aimed to determine teachers’ perceptions of science and inquiry-based teaching before and
after the training.

Method

This qualitative study aims to determine the perceptions of classroom teachers participating
in the project towards science and inquiry-based teaching.

Research Design

In this study, a pretest-posttest single-group weak experimental design was used. The
dependent variable of this study is the post-test results given by the study group teachers to the
interview form. The independent variable is the inquiry-based teaching method used in the
research. An experimental design was adopted in this research, which investigated the effects
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of inquiry-based teaching practices on science and inquiry skills in teacher education, where an
inquiry-based teaching approach was adopted. The reason for choosing an experimental design
is to try to determine cause-effect relationships, and it is a research model in which the data to
be observed is produced by the researcher under the researcher's direct control (Karasar, 2008).

Study Group

The study group of the research is classroom teachers, including at least one person from all
districts of a major city in the Black Sea region, in the 2022-2023 academic year. All the teachers
have trained students from first grade to fourth grade. The study group was determined by a
purposeful sampling method. Among the 320 people who applied to the project for which the
working group's online application was opened, they must not have been involved in a similar
project before within the scope of the relevant call, have conducted a class at least once at each
grade level from first grade to fourth grade, and already have a classroom (support or education
class). 24 classroom teachers who work in different districts of the province where data were
collected and who declare that they use other education and training methods in their lessons
are open and willing to learn. While selecting teachers from the districts, care was taken to
include teachers from every district with five socio-economic statuses, considering the 2022
socio-economic ranking of the communities by the Socio-Economic Development Ranking
Research (SEGE) by the General Directorate of Development Agencies under the Ministry of
Industry and Technology. This method, used within the scope of purposeful sampling by Patton
(2014), is preferred for research to find and define basic themes that include the desired
differences. The maximum variation sampling method makes the findings and results obtained
in the examination richer than those obtained by other sampling methods. The study was
conducted in 17 other districts in the big city. Teachers working as classroom teachers in these
districts were reached through the Provincial Directorate of National Education. Among the 320
teachers who applied with voluntary participation, 24 people were the target group, including
district distribution, grade level, state of declaring that they used different methods, having
conducted a class at least once at each grade level from first grade to fourth grade, and among
those who agreed to continue the entire project compulsorily. Has been selected. There are 16
female and eight male classroom teachers in the study group. Yildinm and Simsek (2012) stated
that this sampling method is preferred in research because it provides a wealthy evaluation in
terms of both its widespread effect and maximum diversity.

Training Process

It is seen in the literature that there is more than one application method for the application of
inquiry-based teaching approach. There are four ways of applying the inquiry-based teaching
approach in the classroom: Open, Guided, Structured, and Confirmation Exercises (Tafoya et al,,
1980; Fradd et al., 2001; Walker, 2007). The researchers planned this study’s training, so this
training was applied as a guided inquiry approach to classroom teachers because the
researchers structured the application. In training within the project's scope, an analogy of
inquiry-based teaching was made, and they were enabled to realize and use the skills expected
to be used in this approach. In this way, skills such as determining the steps of accessing
scientific knowledge (such as establishing a hypothesis, using previous knowledge, making
observations), determining the skills used, reaching a common idea, and presenting and
defending this idea, refuting a statement by giving an argument, or getting new ideas with new
arguments. It consists of stages to ensure an understanding of the nature of science and
inquiry-based teaching. These stages were expected to shape teachers' views on science and
inquiry-based teaching.

TUBITAK 4004 "MAT-SOR Inquiry-Based Activity Development Camp" project was carried out
within the Science and Society Support Programs Mathematics Year Special Call scope to
provide classroom teachers with the support they need for inquiry-based teaching. The project
aims to increase the qualifications of classroom teachers in developing activity plans and enable
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them to acquire the skills required by the 21st century. The inquiry-based teaching approach
contributes to developing educational activities as an innovative strategy method. Within this
project's scope, "mystery boxes" training was held to help classroom teachers realize and
develop their skills in understanding science and inquiry-based teaching practices. The mystery
box training is about talking about science and the scientific process. The idea of this training is
that “science” encompasses far more than merely a collection of knowledge; our
comprehension of the mechanisms governing the world around us is in a state of perpetual
advancement, indicating that vast territories remain to be explored and unveiled. This training
consists of stages such as understanding inquiry-based teaching, determining the steps of
accessing scientific knowledge, determining the skills used, defending the commmon idea, and
refuting a statement by presenting an argument. These stages were expected to shape
teachers' views on science and inquiry-based teaching. Therefore, this study aims to determine
how mystery box training affects teachers' views on science and inquiry-based teaching.

Data Collection Tools

For this purpose, teachers' opinions were taken with open-ended questions before and after the
training. The study's data were collected in written form from classroom teachers. Data was
obtained by asking the teachers questions in the data collection tool before and at the end of
the training. The data collection tool consists of 4 open-ended questions to determine their
knowledge and opinions about science and inquiry-based teaching. Open-ended questions that
do not offer options for answering are very effective in revealing individuals' thoughts,
knowledge, and attitudes in detail (Seving, 2009). Data was obtained through open-ended
questions to effectively present the opinions and understanding of the study group's teachers
regarding science and inquiry-based teaching and discovering the unknowns. The questions
included in the data collection tool are as follows:

e “Whatis science?”

e “What skills do we use when making science?”

e “Whatis inquiry-based teaching?”

e “What are your views on inquiry-based teaching?”

Data Analysis

The data obtained was analyzed using the content analysis method, one of the qualitative
analysis methods. Three researchers made analyses independently, and then agreement
percentages were calculated. Code categories and themes were discussed on common and
non-common expressions, determined based on the common denominator, and calculated with
the Miles and Huberman (1994) percent agreement formula. After the calculation, the
percentage of agreement was calculated as 98%.

Validity and Reliability

It was carried out according to the validity and reliability principles Guba and Lincoln (1985)
determined. The relevant study examined the credibility, transferability, consistency, and
confirmability measures. The credibility criterion states that the study results were reached by
explaining how they were reached in detail. In this context, the researchers' analyses of how the
study results were achieved are detailed. The transferability criterion expresses the results
obtained from the data analysis in a way that allows generalization. In this context, the results
obtained from the data are represented by making positive and negative comparisons with the
results of other studies in the literature. For consistency, examples from similar studies in the
literature should be given. The data were interpreted in this context if we compared it with other
existing studies. For confirmability, other researchers must obtain the same results under
similar conditions. In this context, the study's data obtained by the researchers with doctoral
degrees were analyzed separately and compared.
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Findings

The data collected after the training was analyzed, and four themes emerged because of the
analysis of the texts. These themes are View of Science, Use of Skills, Inquiry Process, and Use
of Inquiry Approach in the Classroom. The codes and categories that emerged when the
responses of classroom teachers participating in the project were analyzed are presented in
tables under the themes.

View of Science

Table 1 View of science themes, codes, and categories of the themes emerged from the responses of
the classroom teachers before and after the training
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Total 49 75

“What is science?” was asked to the teachers before and after the training. The findings obtained
from analyzing their answers to the question are given below. When the teachers’ responses to
this question were examined before the training, they expressed science as identifying events
and phenomena in the universe, reaching information through trial and error, researching
intriguing information, and proving knowledge. T1 stated that science is more experimental:
“Discussing and explaining the events and phenomena in the universe with experimental methods.”
T16 expressed it as follows: “As a result of the analysis and evaluation of information as a result
of experiences, new research topics are created, and researching these is science.” T13: “It refers
to all technological developments that meet the needs of the age.” Teacher 13 stated that science,
which he referred to as a pioneer in the development of technology. Some teachers noted that
science has a cumulative structure. T20: “It is a body of knowledge based on being examined,
researched, and proven.” T21: “It is a body of knowledge that can be proven and whose accuracy
has been confirmed.” After the training, it was determined that the teachers expressed science
as a way of reaching valid and reliable information that leads people to research and as a
process of creating knowledge that adapts to the developments of the age. T15 was expressed
as "Acquiring knowledge by using generally accepted research methods and processes on a
subject that we want to know and feel the need for." The idea of the immutability of scientific
knowledge has been eliminated. However, after the training, it was determined that while
teachers explained what science is, they added the process of discovering existing and new
knowledge to their statements of explaining the understanding before the training. T4:
‘Discovering new information in line with needs.”. It is understood that the definitions of science
expressed by the teachers after the training talk about knowledge that can change, update, and
be structured with new evidence after the research and questioning process rather than
certainty and immutability.

Use of Skills

Table 2 Use of skills themes, codes, and categories of the themes emerged from the responses of the
classroom teachers before and after the training

Pre-test Post-test
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What skills do we use when doing science? In response to the question, teachers stated that
before the training, experimental methods, developing hypotheses, observing, and
experimenting, and after the training, they mentioned research, questioning, observing,
generating ideas, reaching a conclusion by trying, determining concepts, analyzing and
synthesizing, without applying, evaluating, and verifying. However, they stated that skills such
as asking questions, curiosity, patience, observation, mental skills, problem-solving, thinking,
and philosophizing were used. T6 expressed the skills used in science as “Using process skills
based on knowing, comprehending, applying, analysis, synthesis, and evaluation.” T12 added
writing report to the skills used while doing science: “Observations are made. Problem-solving.
Classification. Don't test. Experimentation. Analyzing. Writing a report.”. In addition, T4: “We use
mathematical skills to reach a percentage by making observations through trial and error, asking
questions, generalizing, using numbers to reach precise and provable information.” They stated
before the training that scientific knowledge is definitive information. Some teachers expressed
skills as talents before the training. T3: “Mental skills are used together with observation ability.
Questioning and reasoning skills are used.” After the training, it was determined that the teachers
did not use precise knowledge and ability expressions regarding the skills used while doing
science. In addition to the skills they stated before the training, it was determined that they
added skills such as thinking, data collection, decision-making, inference, curiosity, and
generating new ideas to other skills.

Inquiry Process

Table 3 Inquiry-based teaching themes, codes, and categories of the themes emerged from the
responses of the classroom teachers before and after the training
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Total 77 91

“What is inquiry-based teaching?” to the question of teachers before the activity while expressing
it as the situations of questioning the reason, asking questions, curiosity, discovering and having
research competence, after the training, learning to learn on one's own, being responsible for
one's learning, getting to the heart of the subject, revealing the reasons of the issue, solving
complex problems, learning to ask the right questions, They expressed it as the process of
questioning information. T1: “It is an education model in which information is not presented
directly to students, but is researched, questioned and structured.” emphasized the student-
centered structure of inquiry-based teaching; another teacher, T2, said: ‘It is an educational
process that puts the student at the center in the educational content and enables the student to
learn the content by using their curiosity, discovery, and research skills.” It has been determined
that it emphasizes the skills that students in the inquiry-based teaching process should have.
T5 described the perspective of inquiry-based teaching as philosophy. T5: “I think it is a
philosophy.”. T7, on the other hand, has the idea that inquiry-based teaching will start with
questions and break away from rote patterns, thus enabling complete and permanent learning.
T7: "It is a system that avoids memorization, where learning will be complete and permanent. The
child is already ready to learn when he asks. Learning has occurred when he finds answers to the
questions in his mind.” T8: “It is education that leads the person to curiosity and questioning.” It
has been determined that inquiry-based teaching emphasizes curiosity, perhaps the most
essential skill of inquiry-based teaching. After the activity, teachers added expressions regarding
accompanying the student in the learning process and the evaluation phase, in addition to the
answers they gave before the training. T1 explains, "Research and inquiry-based education keeps
students’ curiosity and interest alive. It improves their learning. Since knowledge is learned by
structuring, it becomes permanent. It develops students' critical thinking, reflective-creative
thinking, and problem-solving skills.” T13: “The student is directly involved in the process and
reaches the wise by establishing cause and effect relationships. It is a learning method in which
we plan what the student expects to learn, push the student to think about the process with
modeling questions from daily life, increase curiosity and motivation in the student by using
methods such as effective reading, identify the student's prior knowledge, offer them environments
for observation, experimentation, and research, and accompany the student and become a learning
companion. It provides opportunities for student, teacher, and group evaluations during the
evaluation process.” stated. However, it has been observed that inquiry-based teaching is a skill
teaching and that it is a teaching approach that is researched and presented by the student
himself, is permanent, increases interest, and opens different horizons and experiences for both
the student and the teacher. T11: “Information revealed by researching and questioning the
reasons, rather than placing it directly in the schema of the information learned, becomes
permanent, and it is easier to shape the information. Since the learning individual works actively in
the process, the resulting product will also be open to development.” T16: “Permanent learning
takes place. It increases interest in learning.” T17: “It provides the researcher with different
experiences in the process of accessing information.” T23: "I think it is a system that will open
horizons in the education process and renew teachers and students.” T24: “It should be made
widespread. The student should be guided away from memorization and discover the most ideal
for himself.”

Use of Inquiry Approach in the Classroom

Table 4 Inquiry-based teaching themes, codes, and categories of the themes emerged from the
responses of the classroom teachers before and after the training
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Enabling outdoor T6 1
education

Providing practice - - T6, T11 2
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S
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=
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®©
3
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IS level learning
<
& Taking much time - - T18, 724 2
Total 43 52

When asked their opinions about inquiry-based teaching, teachers stated they were unsure
whether they used it in their classroom before the activity because they needed to understand
this approach entirely. T12 and T18 indicated they needed to practice or learn about inquiry-
based teaching. T12: “I have never used it in a classroom environment. | will use it at the end of
the process when | learn how to use and apply it.” The teachers declared that they would practice
afterward. T18: “It's an area | feel like I'm not fully in yet” It was determined that they viewed
inquiry-based teaching as an area they did not understand. After the activity, teachers stated
that they found it challenging to implement inquiry-based teaching besides the pre-activity, as it
is fun and valuable but time-consuming, with the following sentences: T1: "/ think it is beneficial.”
T3: "Learning by having fun and discovering because children discover and think independently. It
becomes permanent.”. However, T5: “It is quite difficult to apply to the current education system.”
The teacher stated that it is challenging to implement it in the current education system. T14: It
can be applied if the appropriate environment and curriculum intensity are reduced.” He stated that
he is willing to apply it in his lessons but may have problems in terms of time. T18 also
expressed the same idea: “It is a beneficial method for students, but there may be difficulties in
developing the course curriculum.”. T22 regarding time constraints: “It can be used in all parts of
the education process. Its limitation will be in time management, but this time will be shorter as
we will gain experience in this after implementing a few designs and applications.” The teacher
draws attention to the point of time management and states that applications can be more
applicable with experience and skill development. From another perspective, T23, who drew
attention to the class size while preparing lessons by the inquiry-based teaching approach,
stated, "It will ensure full learning in uncrowded classes.” The teacher emphasizes that the class
size should be sufficient. From the perspective of the reflection of technological developments,
another factor in addition to class size to educational environments, T24 stated: “The attention
of children in the technology age can be captured with such current approaches. May God bless
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the finder.” The teacher emphasizes the attractiveness of this approach. When the findings are
evaluated in general, it can be said that teachers have positive views and will apply the methods
they have learned in the areas where they improve their motivation, both in and outside the
classroom, in their schools.

Discussion, Conclusion, and Suggestions

It was determined that teachers had not used vocal instruction during questioning in their
lessons before the training. To implement inquiry-based teaching practices, there are
perspectives and some basic skills that both students and teachers need to acquire. Because
Patterson (2016) stated that teachers should guide their students in inquiry-based activities, for
teachers to guide their students, they must first have this perspective and skills. One of the
important factors for the success of inquiry-based learning is understanding and experiencing
the nature of this approach (Harlen, 2013). Recognizing and possessing these skills is an
element that will help understand the nature of inquiry-based teaching (NRC, 1996). For this
reason, acquiring skills to carry out the inquiry-based teaching approach in a qualified manner
is essential.

John Dewey (1933) stated that education begins with curiosity. The inquiry-based learning
approach is related to curiosity and starts with the process of curiosity. Garrison, Cleveland-
Innes, and Fung (2004) stated that questioning contributes to cognitive progress. An activity
was held in which the sense of curiosity, one of the most basic emotions, was not lost during
the event. When the findings were examined, teachers also stated that they thought curiosity
was essential in learning, asking questions, and questioning. In addition, developing hypotheses,
observing, experimenting, researching, examining, generating ideas, communicating,
collaborating, reaching a conclusion by trying, analyzing, and synthesizing, applying, evaluating,
creativity, etc.,, are used in the inquiry-based learning environment and the scientific process
steps in the activity. They stated that skills such as critical thinking, observation, asking
questions, curiosity, patience, and using sensory organs were used. At this point, it is known that
acquiring these skills supports the acquisition of 21st-century skills (Yerlikaya, 2019).
Considering those skills such as critical thinking, problem-solving, communication,
collaboration, and creativity, which are used and noticed to be used during the activity process,
point to learning and innovation skills, which are 21st-century skills, it is seen that inquiry-based
teaching environments provide 21st-century skills.

Schramm, Jin, Keeling, Johnson, and Shin (2017) stated in their studies in which they developed
inquiry-based teaching activities that these lesson plans contributed to students' learning. In a
survey conducted by Qureshi, Vishnumolakala, Southam, and Treagust (2016), they stated that
inquiry-based activities attracted students' attention. Similarly, the teachers in the relevant
project indicated they were interested in learning the inquiry-based teaching approach and
actively participated in the process. Sahin, Atasoy, and Somytrek (2010) stated that event plans
should use case studies. In their research, Bal incebacak and Ersoy (2019) said that case studies
were used in questioning plans. Similarly, in the relevant activity, various case studies were given
to the teachers, and their perspectives on inquiry and science were tried to be learned. Zeichner
and Liu (2010) stated that the more equipped teachers are, the more effective they are in helping
students succeed in the educational process. For this purpose, it can be said that the more
teachers are in the inquiry environment, the more equipped they will be. It can be noted that the
activity carried out for this purpose contributed to the teachers' equipment.

As aresult of the findings obtained after the activity, it was determined that teachers were willing
to adapt it to their classes for various courses; in other words, they developed a positive attitude
towards the inquiry-based teaching approach. Briede (2013) stated that learning by doing and
experiencing rather than memorizing is essential in the learning process. In the inquiry-based
teaching approach, teachers teach lessons by sharing with their students and carrying out
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various activities. This ensures success. When Varli and Sagir (2019) examined the curricula of
multiple countries defined as successful, they stated that countries with inquiry-based activities
at the forefront were more successful. In this context, it can be said that the teachers who laid
the foundations of education in primary school, receiving this training, will provide a positive
change in their students' perspectives on science and inquiry. Attitudes can be acquired through
learning (Acgikgdz, 2019). Learning also occurs by integrating and structuring previous
experiences (Demirci, 2009). Similarly, it was determined that there were changes in teachers'
perspectives on science after the activity. As a result of the analysis of the data obtained from
classroom teachers who touched the lives of students in early childhood, it was determined that
in this activity, where the nature of inquiry-based teaching was explained, classroom teachers
were aware of the skills they needed to acquire to carry out inquiry-based teaching, their ideas
about science developed. Their thoughts about the steps of inquiry-based teaching, in general,
emerged. From this perspective, it can be said that with the activity, teachers both developed
positive attitudes towards inquiry-based teaching, which they stated they had not used before,
and understood the nature of inquiry-based teaching.

The activity in this study was carried out with classroom teachers. It is recommended to
conduct studies in which the inquiry-based teaching approach is taught to prospective and
current teachers who appeal to different age levels through similar or other activities. Learning
and using the inquiry-based teaching approach will likely increase students' success in the long
term. It has been stated that success increases in mathematics courses where the inquiry-
based teaching approach is applied (Bal incebacak, 2019). For this purpose, it is recommended
that teachers be given this training. This training was provided to teachers and was found to be
effective. The activity carried out in the study can also be applied to teacher candidates, and the
inquiry-based teaching approach can contribute to the more equipped training of teacher
candidates who have met before practicing their profession.
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Extended Abstract

Sorgulama temelli 6gretim, 6grencilerin aktif bir sekilde 6grenmelerini tesvik eden ve yapilandirmaciligi temel alan bir
ogretim yaklasimidir. Bu yaklasim, 6grencilerin 6grenme stirecine aktif olarak katilimlarini saglamak ile birlikte; merak
duygularini canl tutarak, sorular sorma, arastirma yapma ve sonuglari analiz etme gibi birgok becerilerini
gelistirmelerine yardimei olur. Ogrencilerin merak ve ilgi duyduklari konu-kavram-olgulari dikkate almak dgrencileri
aktif kilmanin en 6nemli unsurudur. Bu baglamda sorgulama temelli 6gretimin yapilandirmaci yaklagimin farkli bakis
acllarindan beslendigi gortlmektedir. Sorgulama temelli 6gretimde; iletisim, dil kullanma, is birligi gibi becerileri
kullanilarak bilgiye tartisma ve uzlagsma yoluyla variimasiyla sosyo-kilttrel yapilandirmacilik; bilimsel streg
becerilerini kullanarak bilgiye varma ve boylece bilginin nasil yapilandigiyla ilgili bir yol 6grenme boyutu ile de bilissel
yapllandirmacilik bakis agisi kullaniimaktadir.

Sorgulama temelli 6gretim, bilimsel bilginin dretim basamaklari ile ayni basamaklara sahip olan, 6grencinin
ogrenmenin merkezinde oldugu, 6gretmenin hem kendi hem de 6grencilerinin sorgulama becerilerini gelistirmesi
gereken bir yaklasimdir. Sorgulama, hayat boyu 6grenme kapsaminda ele alinan ve stirekli gelisim ihtiyaci gosteren
kompleks bir beceridir. Sorgulama becerisi hem bireyin kendini gelistirmesinde hem de toplumun gelisiminde etkilidir.
Ozellikle kiigik yaslarda bu becerilerin gelistiriimesinin daha etkili sonuglar verdigine yoénelik bircok arastirma
bulunmaktadir. Gocuklugun ilk yillarinda ogrencilerin ailelerinden sonra en ¢ok vakit gecirdikleri kisilerin sinif
ogretmenleri oldugu soylenebilir. Sinif 6gretmenleri de 6grencilerin sorgulama becerilerini gelistirmede onemli kisiler
arasindadir. ilkokulda ogretilen temel bilgiler ilerleyen kademelerdeki bilgilerin temelini olugturmaktadir. Iyi bir temele
sahip olan 6grencinin de ilerde basarili olmasi kaginilmazdir. Yenilikci strateji yontem olan sorgulama temelli 6gretim
yaklasimi ile egitsel etkinliklerin gelistiriimesi ve uygulanmasi onemlidir. Fakat ogretmenler sorgulama temelli
ogretimi siniflarinda etkili bir sekilde uygulamalari ve sorgulama becerilerinin gelisimi icin zaman, kaynak, egitim ve
destege ihtiyag duymaktadirlar.

Bu destegi sinif gretmenlerine saglamak amaciyla Bilim ve Toplum Destekleme Programlari Matematik Yili Ozel
Cagnsl kapsaminda TUBITAK 4004 “MAT-SOR Sorgulama Temelli Etkinlik Gelistirme Kampl” projesi yapilmistir.
Projenin amaci sinif gretmenlerinin etkinlik plani gelistirme niteliklerinin artinlmasi, 21. ylzyilin gerektirdigi becerileri
kazanmalary; yenilikci strateji yontem olan sorgulama temelli 6gretim yaklasimi ile egitsel etkinliklerin gelistirilmesine
katki saglanmasidir. Bu proje kapsaminda sinif ogretmenlerinin bilimin anlasiimasina ve sorgulama temelli 6gretim
uygulamalarina yonelik becerilerini fark etmelerine ve gelistirmelerine yonelik “gizemli kutular” etkinligi yapilmistir.
Gizemli kutular etkinligi, sorgulama temelli 6gretimin anlasiimasi, bilimsel bilgiye erisim basamaklarini belirleme,
kullanilan becerilerin belirlenmesi, ortak fikri savunma ve bir fikri argiiman sunarak ¢lriitme gibi asamalardan
olusmaktadir. Bu agsamalarin 6gretmenlerin bilim ve sorgulama temelli 6grenmeye yonelik goruslerini sekillendirmesi
beklenmistir. Bu nedenle yapilan bu ¢alismanin amaci gizemli kutular etkinliginin, 6gretmenlerin bilime ve sorgulama
temelli 6gretime yonelik gorislerini nasil etkiledigini belirlemektir. Bu amagla etkinlik dncesinde ve sonrasinda agik
uclu sorular ile 6gretmenlerin gorusleri alinmistir. Calismanin verileri projeye katilim gosteren, Samsun ilinin 17
ilcesinde meslegini icra eden 25 dgretmenden elde edilmistir. Elde edilen veriler, nitel analiz yontemlerinden igerik
analizi yontemi kullanilarak goztmlenmistir. Analizler U¢ arastirmaci tarafindan bagimsiz sekilde yapilip daha sonra
uyusum ylzdeleri hesaplanarak tema ve kategorileri belirlenmistir.

Yapilan analiz sonucunda 6gretmenlerin bilime yonelik fikirlerinin gelistigi ve genel olarak sorgulama temelli 6gretime
iliskin basamaklar hakkinda fikirlerinin ortaya giktigi belirlenmistir. Bu sonug goz ontine alindidinda sorgulama temelli
ogretim ortaminda 6gretmenlerin etkinlik gelistirmek icin farkli bakis acilarini elde edecek deneyimler elde ettiklerim
belirlenmistir. Ogretmenlerin yasadiklari deneyimler sonucunda etkinlik gelistirdikleri ve bunun yani sira kendi
siniflarinda sorgulama temelli 6gretim etkinliklerini ¢esitli derslerde de proje sonrasi uygulamaya ve kendi siniflarina
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uyarlamaya istekli olduklari tespit edilmistir. Yeni yontem ve yaklasimlarin uygulamali egitimler ile verilmesinin
bireylerin egitsel etkinliklerin gelistiriimesine katki sagladidi ifade edilebilir.
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