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Abstract

Purpose: Among the main objectives of the science curriculum are to raise individuals who research and question, to make the
individual realize the importance of safety in scientific studies and to contribute to applications in science. In line with this goal, in
science; it is important to bring students to the level of inventions and innovations by providing an interdisciplinary perspective to
problems by integrating them with mathematics, technology and engineering. It is possible for students to create products by using
the knowledge and skills they have acquired, to determine how to add value to these products, and to create products from their
studies by using the laboratory-based learning approach in science teaching (MEB, 2018). The aim of this study is to examine the studies
carried out in the field of science education on the Laboratory-Based Learning Approach in terms of some variables, especially between
the years 2010-2020.

Design/Methodology/Approach: 144 studies were reached in the study. These studies consisted of 69 articles, 53 master theses and
22 doctoral dissertations on laboratory-based learning approach. Document analysis method was used in this study. The obtained data
were analyzed with the descriptive analysis method and the results were given as percentage and frequency values.

Findings: Scientific studies related to the Laboratory-Based Learning Approach in Science education were carried out mostly in article
type (48%), then in the type of master thesis (37%) and in the type of doctoral thesis (15%). In articles and postgraduate theses on
Laboratory-Based Learning between 2010 and 2020, it was observed that the studies were mostly conducted in 2017 (13.2%) and at
least in 2020 (1.4%). However, it is seen that the studies on Laboratory Based Learning gained momentum between 2017 and 2019.

Highlights: According to the results of this study; In studies conducted in the field of laboratory-based science education, it has been
observed that quantitative research methods are often preferred. Publications in the type of articles are more than master's and
doctoral theses, the studies mainly focus on the subject of "The effect of various methods applied in the laboratory on laboratory
attitudes”, that the most sample group in these studies are teacher candidates and the most preferred measurement tool is "success
test" It has been determined.
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Calismanin Amaci: Fen Bilimleri 6gretim programinin temel hedefleri arasinda arastiran ve sorgulayan bireyler yetistirmek, bireye
bilimsel galismalarda glivenligin 6nemini fark ettirmek ve fen alanindaki uygulamalara katki saglama yer almaktadir. Bu hedef
dogrultusunda fen bilimlerini; matematik, teknoloji ve miihendislikle butlnlestirmeyi saglayarak, problemlere disiplinler arasi bakis
acisi kazandirilarak 6grencileri bulus ve inovasyon yapabilme seviyesine ulastirmak dnemsenmektedir. Ogrencilerin, edindikleri bilgi ve
becerileri kullanarak triin olusturmalari, bu Griinlere nasil katma deger kazandirilabileceklerini belirlemeleri ve ¢alismalarindan Griin
olusturmalari laboratuvar tabanl 6grenme yaklasiminin fen 6gretiminde kullanimi ile miimkindir (MEB,2018). Bu galismanin amaci
ozellikle 2010-2020 yillari arasinda, Laboratuvar Tabanl Ogrenme (laboratory-based learning )Yaklagimina iliskin fen egitimi alaninda
gercgeklestirilmis calismalari bazi degiskenler agisindan incelemektir.

Materyal ve Yontem: Calismada 144 calismaya ulasiimistir. Bu ¢alismalar; laboratuvar tabanl 6grenme yaklasimi ile ilgili 69 makale, 53
yuksek lisans tezi ve 22 doktora tezinden olusmaktadir. Bu arastirmada kullanilan yontem dokiiman incelemesidir. Elde edilen verilerin
analizi, betimsel analiz ile gergeklestirilmistir. Ulagilan sonuglar ise yiizde ve frekans degerleri seklinde verilmistir.

Bulgular: Laboratuvar Tabanl Ogrenme Yaklagimiyla ilgili olarak yiiritilen bilimsel galismalar daha gok makale tiiriinde (%48), ardindan
yuksek lisans tezi turtinde (%37) ve en az ise doktora tezi tiirlinde (%15) gergeklestirilmistir. 2010-2020 yillari arasindaki Laboratuvar
Tabanl Ogrenmeyle ilgili olarak makale ve lisansiistii tezlerinde kin galismalarin daha gok 2017 yillarinda (%13,2), en az ise 2020 (%1,4)
yilinda yiiritildiga gérilmistir. Bununla beraber Laboratuvar Tabanli Ogrenmeyle ilgili calismalar 2017 ve 2019 yillari arasinda bir
ivme kazandigi gorilmektedir.

Onemli Vurgular: Bu calismanin sonuglarina gore; laboratuvar tabanli fen egitimi iizerine yapilan calismalarin genelinde nicel arastirma
yontemlerinin siklikla kullanildigi gériilmustiir. Makale tiiri yayinlar yiksek lisans ve doktora tezlerine gére daha ¢ok olup, ¢alismalarda
yaygin olarak “Laboratuvarda uygulanan gesitli ydntemlerin laboratuvar tutumlarina etkisi” konusunun arastirildigi, bu ¢alismalarda en
fazla segilen 6rneklem grubunun 6gretmen adaylarindan olustugu ve en fazla tercih edilen dlgme araci olarak ise “basari testi”
kullanildigi tespit edilmistir.
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INTRODUCTION

As in other countries around the world, in Turkey laboratory use is undoubtedly one of the most effective tools for meaningful
learning for education in such fields as science, physics, chemistry and biology. The purpose of laboratory applications in education
can be summarized as increasing students' interest and curiosity, developing creative thinking, critical thinking and problem
solving skills, supporting their conceptual development, developing scientific process skills such as data collection, observation,
and interpretation of results (Aydogdu, 2003; Azizoglu and Uzuntiryaki, 2006). The use of laboratories in science lessons at primary
and secondary level and the process of developing laboratory skills began in the 1800s with the effects of European educators
such as Pestalozzi, Froebel and Spencer (Sunal et al., 2008; Yanarates & Yilmaz, 2020). Later, with the studies of educational
researchers such as Jerome Bruner, Joseph Schwab, Piaget and Vygotsky, the approach to "practice" in laboratory use has been
replaced by laboratory approaches based on inquiry and research since the 1980s. In its definition, scientific knowledge is stated
to be an objective, provable, universally consistent and systematic stack of information. The “Science Class Laboratory
Applications” course started in the undergraduate program in 1997 in Turkey, has aimed to help prospective teaches acquire basic
skills concerning laboratory skills, have knowledge in laboratory studies, and help their students reach the scientific knowledge
aimed (Bastug, Cikili, Yalgin and Polat, 2002). It is seen in international studies such as PISA that science teaching is not effective
enough if the theoretical information cannot be concretized and connected with daily life. Students should feel themselves in an
enjoyable and exciting learning environment in transforming their abstract knowledge into concrete and making meaningful and
permanent learning by connecting with the events of daily life. Labs are best practices in such environments. (Cepni et al., 2011).

By adopting a holistic perspective in terms of learning-teaching theories and practices in the 2018 Science Curriculum; in general,
a learning strategy based on inquiry and knowledge transfer, in which students are responsible for their own learning, active
participation in the learning process, is taken as a basis. In this way, a Laboratory-Based Learning-based program was prepared in
which learning environments, experiments and observations are priorities, and learning by doing and experiencing is supported
so that students can learn information meaningfully and permanently (MEB, 2018). In science education, it is necessary to attach
importance to laboratory studies and to plan laboratory studies and activities carefully and in accordance with the purpose in
order for educational activities to reach the targeted point. We can accept science as a group of disciplines that reveal the causes
and consequences of events and situations, produce scientific information, by examining the relationships of living and non-living
environments, and the relationships of the living and non-living environment. Various techniques and methods are used in science
education to transfer the interaction of entities with the environment and the network of relationships to students. Among these
methods and techniques, the importance of the laboratory and its place in terms of science is a known fact.

Ozmen et al. (2005) emphasized the importance of laboratory applications in science education as follows:

e Concretizing abstract concepts in science and gaining experience with concrete materials

Helping students learn the scientific method such as working methods, problem solving, analysis and generalization
Developing students' special abilities and psycho-motor skills

Ensuring students develop a positive attitude towards science and experimental method

Teaching students the experimental method of science

Giving the idea that knowledge can be reached in a sequential order and that known theory and models can change over
time

The fact that the laboratory takes part in the student's science education adventure can contribute positively to the teaching
process. In addition to teaching the relevant acquisition to the student, it can be thought that the laboratory environment will
have a positive effect on the process and a facilitating role in teaching the student the scientific process awareness, understanding
the position of science in life, accessing and discovering information, technical knowledge and manual skills. Approaches related
to the usage purposes of the laboratory in science education can be grouped in five groups in general. These are respectively;

1. Validation (deductive) approach

Inductive approach

Scientific process skills approach

Technical skills approach

Invention approach (Sahin and Cepni, 2001).

ukhwn

When the contents of the approaches presented above are examined, the importance of laboratories for science education and
the benefits of the students with the use of laboratories are revealed more clearly.

1. Validation approach: It deals with the proof of existing knowledge and its justifications, the causes and effects of the book
knowledge and the learning situations that the student confronts. This approach is the most commonly used approach
in science teaching. This approach requires that the concept, principle, law or hypothesis covered in the course be proven
in the laboratory by the students or the teacher. In other words, the teacher tries to verify what is taught in the classroom
in the laboratory (Aydogdu, B. 2009). In this approach, the student is given what to find and how to find it, what to do at
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which intermediate step, and it is expected to be followed exactly in the laboratory. In addition, what the student has to
find is given in advance. It corresponds to closed-ended experiments from the experiment types.

Inductive approach: With the scientific fact that the student encounters for the first time and the experimental study,
the learning is based on the student's discovery of information. In other words, students are enabled to obtain
information through their own activities in a teaching-learning environment prepared by the teacher. What will come
out of the experiment is not given in advance. The inductive approach corresponds to the open-ended experiment type
and the student is not told what will come out of the experiment. However, the tools and materials required in the
experiment are determined by the teacher. It is up to the student to conduct the experiment, save the data, analyze and
interpret the data. As a result of this process, the student should make a generalization revealing a physics / chemistry
law or principle. (Bloody, U., & Yagbasan, R., 2008).

Scientific process skills approach: The studies conducted on students’ acquisition of skills such as observation,
classification, association, mathematical connections, measuring, presenting results and evaluating, predicting, making
definitions, evaluating process variables, interpreting, planning experiments and carrying out planned experiments, and
their recognition of the scientific process are in the foreground (Cepni et al., 1994). While planning activities related to
scientific process skills, not all skills can be developed with a single activity. In some cases, activities can be planned to
develop even a single skill in the student. However, during the implementation of this approach, simple cognitive
processing skills are developed first, because these skills can facilitate the development of more complex skills.
Technical skills approach: As the name suggests, studies are carried out that set goals regarding the use of laboratory
equipment and aim at gaining technical skills to the student. The purpose of this approach is to use some equipment used
in experiments or to gain technical skills related to the ability to set up an experiment, because the students should have
prior knowledge about what the experiment equipment is and about setting up an experiment setup before doing the
experiment. This approach requires the use of the laboratory to develop technical skills related to the use of some special
tools and setting up experimental setups. Thanks to this approach, students' ability to carry out activities in science classes
improves. Thus, students' learning is indirectly helped (Cepni et al., 2006; Kose, 2008).

Invention approach: As a principle, experimental work on a scientific reality is aimed to be as original as possible, in which
the students fictionalize and apply on their own. Our students should not be deprived of the benefits of these approaches,
which can be included in education and training processes in a healthy way with the active use of the laboratory
environment. Science laboratory activities and studies, which are built around these approaches, will be activities and
studies that will facilitate the teacher's job in bringing our students to the desired scientific perspective and awareness
level (Ozmen & Yigit, 2006; Kdse, 2008).

This study was carried out with the aim of analyzing the research articles in national journals according to the variables
determined by the graduate and doctoral theses indexed in the Institute of Higher Education - National Thesis Center covering the
years 2010-2020, indexed in ULAKBIM Social Sciences Database and accessed from Google Scholar Database. In this study,
scientific studies made on the subject of Laboratory Based Teaching in teaching of physics, chemistry, biology and science in Turkey
are analyzed in terms of publication type, research method, sample group, unit covered, types of data collection tools selected
and publication year. In this respect, the research is a study that is thought to contribute to the literature by determining the
status of the research about Laboratory-Based Teaching over a period of ten years. With the results of the study, it is aimed to
identify possible deficiencies and deficiencies in this field and to shed light on future studies. For this reason, it is thought that the
study will be a source for future research, since it lists the studies about Laboratory-Based Teaching in science education in the
last decade. For this purpose, the questions in the research were formed as follows:

Along with the fields of physics, chemistry, and biology, the following questions are asked for the studies conducted in science
education during 2010-2020 related to Laboratory-Based Teaching;

1.

ONOUAEWN

What is the distribution in terms of the type of publication?

What is the distribution in terms of publication type and years?

What is the distribution in terms of research method?

What is the distribution of the type of publication and research method over the years?

What is the distribution of research methods over the years?

What is the type of publication and the distribution of the selected sample group?

What is the distribution of the type of publication and the data collection tool selected?

What is the distribution according to the type of publication, sample group chosen and the unit dealt with?

Limitation of the Research

In this study, it was aimed to examine the studies on Laboratory Based Teaching in the field of science education. For this purpose,

the research is limited to the studies in the field of science. In addition, it has been limited to the studies of the last ten years, with
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the idea of determining how researchers' tendencies have changed until 2020 and because the studies reached are requested to
be up-to-date. However, the fact that 2020 has not yet ended when this study is completed is another limitation of this study.

METHOD

Research Pattern

Document analysis was used as a data collection method in the study. Document analysis, as a research tool, aims to collect
documents that will be research data, to examine, question and analyze these documents (O'Leary, 2017). Document analysis is
an effective method and data can be obtained in a short time compared to other research methods, so it is more efficient (Koyuncu
et al, 2018).

Data Collection Process

The universe of the study consists of articles, master theses and doctoral theses published in science education based on
"Laboratory Based Learning Approach" during 2010-2020. In the literature review, while the National Thesis Center is used for
accessing master’s thesis and doctoral dissertations, ULAKBIM Social Sciences Database and Google Scholar databases were
searched for national articles. During the screening, the keywords "laboratory-based learning", "laboratory-based science
education", "laboratory-based education" were used. As a result of this search, a total of 144 publications including 69 articles, 53
master's theses, 22 doctoral dissertations were examined in the research. It was paid attention to whether the articles obtained
were composed of any master's or doctoral thesis.

Analysis of Data

Descriptive analysis was used to analyze the data obtained in the study. The main purpose of descriptive analysis is to summarize
and interpret the data obtained as a result of the research within the framework of the determined themes. The obtained analysis
findings are first systematically organized, interpreted and some results are reached. The researcher can make predictions by
interpreting the results (Yildirm & Simsek, 2016).

The results obtained from the analysis of the data are reflected as percentage and frequency values. The results were graphically
presented and interpreted in the year of publication, type of publication, method, sample group and subject categories.

FINDINGS

In this section, articles, master’s theses and doctoral dissertations made in Turkey between 2010-2020 on approach of research
and inquiry based learning approach in science teaching are analyzed in terms of publication type, publication year, research
method, sample group, units and subject covered and type of the measurement tool. The results are expressed and interpreted
descriptively as percentages and frequency values in tables and graphics.

In Figure 1, the distribution of the studies related to the Laboratory Based Learning Approach in terms of the type of publication
is presented.

M Articles m Master's Theses  m Doctoral Dissertations

Figure 1: Distribution of studies on laboratory-based learning approach between 2010 and 2020 in terms of publication type
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As a result of the examination of Figure 1, scientific studies related to the Laboratory-Based Learning Approach in Science
education were carried out mostly in article type (48%), then in the type of master thesis (37%) and at least in the type of doctoral
thesis (15%). The distribution of the studies on Laboratory Based Learning according to the type of publication and years is
presented in Figure 2.

W Articles  m Master's Theses Doctoral Dissertations
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Figure 2:Distribution of the type of publication by years of studies on laboratory-based learning approach between 2010/2020

In articles and postgraduate theses on Laboratory-Based Learning between 2010 and 2020, it was observed that the studies were
mostly conducted in 2017 (13.2%) and at least in 2020 (1.4%). However, it is seen that the studies on Laboratory Based Learning
gained momentum between 2017 and 2019. Considering the years in which it was mostly conducted in terms of the type of
publication, it is seen that the article type was made in 2017 (13.2%), the postgraduate type in 2014 (7.6%), and the doctoral type
in 2011 (5.2%). Figure 3 reveals the distribution of the studies in terms of the type of publication and the research method used.

50%
40% W Quantitative
30% M Qualitative
Mixed
20%
10%
0%

Figure 3: Distribution of research methods used in studies.

In the period covering 2010 and 2020, 50% of the research studies about Laboratory Based Learning were carried out using
quantitative research, 25.70% mixed research methods and 24.30% qualitative research methods. The distribution of the types of
publication and research methods over the years is presented in Table 1.

Table 1: Distribution of publication types of research methods over the years

Quantitative Research Quantitative Research Mixed Research
Doctoral X Doctoral X Doctoral
X Master’ . . Article Master’ . . Article Master’ . .
Articles Dissertation Dissertation Dissertation
Years s Theses s s Theses s s Theses
s s s
f f f f f f f f f
2010 2 3 - 3 1 1 - 1 -
2011 4 4 4 1 - 1 2 2 1
2012 3 4 1 - 2 - 1 2 -
2013 2 2 - 1 1 - 1 - 2
2014 2 5 - 1 2 1 - 1 3
2015 2 1 1 1 - - 2 - -
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2016 2 2 1 4 1 - 2 3

2017 5 1 - 5 1 - 3 1

2018 5 3 - 2 1 1 - 1 1

2019 6 4 - 5 1 - 1 1 -

2020 1 - - - - - - 1 -

Tota f | 34 29 7 23 10 4 12 14 11
[ % 50 24,30 25,70

As seen in Table 1, we can say that the most widely used method is the quantitative research method with a rate of 50%. When
viewed in detail, we can say that the quantitative method is mostly used in articles and master theses. On the other hand, we see
that the quantitative research method was preferred most in 2011 (f = 12), while the mixed method was preferred in doctoral
dissertations, especially in 2014 and 2016.

Figure 4 below shows the change in research methods preferred in the studies conducted over the years.

- Quantitative === Qualitative Mixed

20
18
16
14
12
10

o N B~ OO

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 4: Distribution of Research Methods by Years

Although there was an increasing momentum in quantitative research between 2015 and 2019, it reached the highest number in
2019 (f: 10). There is an increasing trend in the number of mixed and qualitative studies as of 2016. The distribution in terms of
the type of publication and the selected sample group is shown in Figure 5.

80 - 66,7 /L4 64,7
60 o 50 51,3
20 33,3 , 76
14 14,3 - =
20 10,7 ’ ’ 11,8
0
Primary Element High Teacher Prospec
School ary School s tive
Student School Student Teacher
S Student s s
s
M Articles 66,7 39,3 14,3 64,7 51,3
@ Master's Theses 33,3 50 71,4 23,5 27,6
@ Doctoral Dissertations 0 10,7 14,3 11,8 21

MmArticles @EMaster's Theses @ Doctoral Dissertations
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Figure 5: Distribution of publication types and selected sample groups

Considering the data of Figure 5, it is seen that studies were conducted with primary school students (66.7%) and teachers (64.7%),
respectively. In master's theses, it can be said that secondary school students (50%) follow high school students, preferably high
school groups (71.4%). In doctoral studies, it is observed that the most common sample group is prospective teachers (21%).

The distribution of scientific research in terms of the type of publication and the data collection tool used is presented in Table 2.

Table 2: Distribution of the type of publication and data collection tools used

Data Collection Tools A M ° ToTAt

f f f F %
Opinion form 12 3 2 17 11,8
Observation 3 4 2 9 6,3
Achievement Test 10 14 4 29 20,1
Attitude scale 9 5 5 19 13,2
Scientific process skill scale 4 7 1 12 8,3
Self-efficacy belief scale 1 0 3 4 2,8
Self-efficacy scale 6 2 1 6,3
Inquiry based learning skill perception scale 3 1 0 4 2,8
Motivation scale 1 2 0 3 2,1
Document review 5 5 0 10 6,9
Concept test 6 3 3 12 8,3
Survey 11 4 1 16 11,1

(A: Articles, M: Master’s Theses, D: Doctoral Dissertations)

In the light of Table 2 data, it can be said that the success tests (20.1%) of the most popular data collection tool of Laboratory
Based Learning studies between the years 2010-2020. The data collection tool that followed the achievement tests were attitude
scales (13.2%) and opinion forms (11.8%). Considering the data collection tools used in the types of publication, the most
frequently used data collection tool in the articles were the opinion forms (f = 12), success tests in master theses (f = 14), and
attitude scales in doctoral dissertations (f = 5).

Table 3.Distribution of scientific studies by publication type, sample group and units processed

S leG Subiect A M D TOTAL
ample Grou ubjec
P P ! f f f f %
World of Living Things 2 - - 2 1,4
Primary o
Electricity 1 2 - 3 2,1
School
General Subjects 2 1 1 4 2,8
Boiling and Evaporation 2 1 - 3 2,1
Density 1 - - 1 0,7
Acid-Base-Salt 1 1 - 2 1,4
Elementary .
Science Concepts 2 5 1 8 5,6
School
General Subjects 6 4 1 11 7,6
Electricity 1 1 2 1,4
Force and Motion - 3 - 3 2,1
Photosynthesis 1 - 1 2 1,4
Laboratory applications 1 2 - 3 2,1
General Subjects 1 - 1 2 1,4
High School
Undefined - 2 - 2 1,4
Chemistry - 3 - 3 2,1
Biology - 2 - 2 1,4
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Force and Motion 1 - 1 2 1,4
Density 1 - - 1 0,7
Undefined 2 - 1 3 2,1
Laboratory Use 5 6 3 14 9,7
Prediction-Observation-Research 1 5 2 8 5,6
Prospective
Teachers Biology 6 - 1 7 4,9
Heat and Temperature 1 4 - 5 3,5
Physics 4 1 2 7 4,9
General Subjects 3 1 - 4 2,8
Chemistry 9 1 2 12 8,3
Science Concepts 2 1 - 3 2,1
Behavior Theory 1 - 1 2 1,4
General Subjects 1 1 - 2 1,4
Physics 2 2 - 4 2,8
Teachers Chemistry 1 1 - 2 1,4
Biology 1 1 - 2 1,4
Laboratory Use in Science 6 3 1 10 6,9
Research and Inquiry Based Learning 2 1 - 3 2,1

(A: Articles, M: Master’s Theses, D: Doctoral Dissertations)

According to the data of Table 3, which consists mostly of units and subjects that the researchers work on, it is observed that most
studies were conducted with prospective teachers (46%) in the period 2010-2020. In the studies carried out with prospective
teachers, laboratory applications lesson (f = 14) was generally the subject. Laboratory applications are followed by the content of
the chemistry course (f = 12).

DISCUSSION AND CONCLUSION

In the education of science, physics, chemistry and biology, the number of scientific studies based on Laboratory Based Learning
has been carried out with the highest number of articles (f: 69) and at least the doctoral type (f: 22). When the types of studies
conducted by years are examined, it is seen that the studies on Laboratory Based Learning were carried out at least in 2013 and
2015, and at most in 2017, with a large increase in 2016. In our country, the Science and Technology curriculum was reorganized
in 2018 and the use of laboratories was considered a priority within the strategy of research and inquiry-based learning. Similarly,
in the Science Course curriculum implemented in the 2018-2019 academic year, the statement of "Inquiry-based learning
approach, in which each student is responsible for her own learning process, takes an active part in the learning process, and
allows structuring information in their own mental processes, has increased the use of laboratories in the science course. Students
assume the role of individuals who research, question, explain and discuss the source of knowledge”(MEB, 2017) is written. This
explanation shows that the Laboratory Based Learning Approach is the basis of the curriculum and the primary basis of the learners
in this process. It can be said that the increase in scientific research with the theme of Laboratory Based Learning in 2014 is due
to the fact that the curriculum is structured with the effect of Laboratory Based Learning approach.

One of the limitations of this study is that the studies published during May 2020 are the subject of the research, and the
publications after May 2020 could not be added to our research due to the pandemic. It can be said that the number of studies
based on the Laboratory Based Learning approach in science education was at a low level in 2015 compared to other years. In
terms of research management based on the studies examined during the research process, the quantitative research design,
which reached the highest level in 2017 in the studies on Laboratory-Based Learning, was mostly selected by researchers in articles
and master theses, while quantitative research was followed by mixed and qualitative research patterns, respectively. Studies
conducted with various samples in many studies in the literature show that the quantitative research method is used more
frequently by researchers, and this situation supports the finding of our research (Yenilmez & Solpik, 2014; Yavuz & Yavuz, 2017;
Tutar et al., 2017; Erdogan et al., 2018; Sbnmez, 2018; Avan, Cetinkaya & Yilmaz, 2019). Kog (2016) states in their study conducted
with the purpose of examination of master’s theses, where evaluation of Turkey’s primary and elementary education curriculums
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are reviewed, covering the years between 2005-2014, stated that the examined theses were carried out using quantitative
methods at a high rate (f: 61%). This finding supports the finding that quantitative research methods are preferred in 50% of
laboratory-based learning-themed studies for all types of publications reached in our study. Quantitative research is frequently
preferred by researchers in science education as well as in many disciplines. The reason why quantitative research methods are
preferred over qualitative research designs is that the analysis of numerical data can be easily done so that concrete findings can
be reached, the results of the study can be generalized, the number of accessible individuals in the sample group can be very high,
and the advantages they provide in terms of time and cost expenses can be considered to be the determining factors (Goktas et
al., 2012).

It has been observed that mixed research methods have increased as of 2016 and 2017, and qualitative research has increased
with 2017 and 2019. In doctoral dissertations on Laboratory Based Learning, the most used method by researchers was the mixed
research method. In the studies conducted on the "Laboratory Based Learning" approach in the field of Science education covering
the years 2010-2020, it was found that there were mostly prospective teachers as the sample group and the researchers studied
the use of laboratory more; In addition, it has been determined that there are very few published studies, especially on subjects
of density and force and motion. In studies conducted with secondary school students, it was determined that the subjects chosen
by the researchers were generally "science concepts and general subjects". On the other hand, it is a striking finding that there
are very few studies conducted with primary school students. In this case, the limited use of science education lessons and
laboratory use in primary school shows that there are few studies done with these grade levels. The second priority sample group
is elementary school students. “Science concepts” were mostly studied with students. Studies were conducted with students at
the secondary school level for articles and master theses, and mostly on prospective teachers in doctoral dissertations. It has been
observed that the number of studies conducted with prospective teachers is higher compared to teachers. The source of this
situation may be the fact that it is important for prospective teachers to determine the subject of research on the subject of
research before they start their professional life, and also that it is easy for researchers to reach prospective teachers, and
prospective teachers are eager to participate in such studies.

When the scientific studies were examined, it was concluded that the most numerical achievement tests were used numerically
as the data collection tool used in the researches, and attitude scales and interview forms were selected by the researchers after
the achievement tests, and it is possible to reach this result in similar studies (Gilgiin, Yilmaz, Avan, Ertugrul Akyol & Doganay,
2019; Tas et al., 2013; Temel et al., 2014; Yavuz, 2017). When we classified the studies examined within the scope of the study in
terms of the type of publication, it was seen that the most used data collection tool numerically in master's theses and article
studies, while attitude scales were preferably used for doctoral dissertations. Factors such as easy access and saving time and cost,
which can be considered as the reasons for the frequent use of quantitative research method (Temel et al., 2014), are also
considered by researchers to be the reasons why success tests and attitude scales are widely preferred as data collection tools.

SUGGESTIONS

Research conducted by examining the studies on any discipline will guide researchers who will conduct future research on that
discipline (Cohen et al., 2007). According to the results, the following suggestions are given for the researchers who will conduct
scientific studies in the field;

1- Scientific studies on the Laboratory Based Learning approach abroad can be compared with the studies in our country.

2- As a result of the research, Laboratory-Based Learning-oriented studies can be carried out in primary school classes, all
classes at the secondary school level and especially at the high school level as a sample group.

3- Qualitative and mixed research design is the least preferred research method in studies conducted in the light of research
results. For this reason, the effect of all dimensions related to the approach can be examined in depth by using qualitative
research methods in the future studies with the Laboratory Based Learning approach in the field of science education.
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