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WHAT IS SCIENTIFIC RESEARCH?

Research is the collection of information about a topic. It is the effort

made to find, develop and check the accuracy of the information.

Scientific research is the process of defining the problem in order to search
for reliable solutions to the problems, collecting, analyzing, interpreting
and evaluating the data of the problem in a planned and systematic

manner and writing all these as reports.

In order for a research to acquire a scientific character; It should be

carried out with scientific purpose, scientific methods and systematic

studies.
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BASIC PRINCIPLES OF SCIENCE

1. To have professional competence in the planning and
conduct of research.

2. To maintain self-criticism, honesty and openness during
the conduct of the research and the analysis of the
findings.

3. To fairly evaluate the contributions of other researchers
who have done and are conducting research on the same

topic.

Scientific Research Process

Literature Review

Identification of the Research Problem

Reading and Summarizing Sources

Determination of Research Methods and Techniques
Data Collection and Analysis

Interpretation of the Findings

Preparation of Research Report
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Method in Research (Method)

All the work to be done in scientific research, from the selection of the
subject to the conclusion of the study and its making into a report,
should be carried out in a certain order. This pattern illustrates the

method of research.

» Research Model
 Universe (research cluster) and sample (sample)
+ Collection of data

+ Analysis of data

Scientific Misconduct

Types of unethical behavior in science:

1.Undisciplined (Careless or Careless) Research
2.Duplication

3.Falsification, Falsification

4.Manufacturing

5.Plagiarism

Kaynak: Bilimsel Arastirmada Etik ve Sorunlari, Tirkiye Bilimler Akademisi Yayinlari, 2002
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Determining the Subject

Before putting forward a new study in a scientific sense, the
researcher should collect information about the subject he has

determined and review what other researchers are doing.
This stage;
* to collect information about the subject to be studied,

* to see whether the subject has been studied before, and if so,

what innovations can be made,

* provides a good way of providing information when writing the

report. 0

Hypotheses

A hypothesis is an assumption that is accepted as true but whose truth has
not been tried, untested.
It is used to express the relationships that are predicted to exist between
events or variables.
A good hypothesis;

be consistent with the objectives

it should be clearly stated

must be testable

it should be understandable

must contain all variables
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Resource Review (Literature Review)

It is the most important stage of research.

Resource research;

to have knowledge about the research subject,

to see whether the subject has been studied
before and if so, what innovations can be added
to the subject,

to use ready-made information in solving the
problem, interpreting the data,

provides a good way of providing information
when preparing the research report.

For the source scan phase to be successful:

Resource screening and source review should be
carried out in accordance with research objectives and

hypotheses.

Resource screening should be carried out starting from

the latest studies.

It is necessary to determine how the sought source

(book, periodical, etc.) can be reached.

It is necessary to reach accurate and reliable sources.

10
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How to scan the resource:
The research topic is determined.
Keywords related to the subject are determined.

Sources with scientific content related to the research
subject are reached.

The resources are read.
Evaluated.

The sources we will use are noted and listed to create
a bibliography.
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« Resources to Be Examined:
+ Books

» Encyclopedias and dictionaries
 Periodicals

« National and International Scientific
Indexes

+ Patentler

» Theses

« Documents

» Research reports

» Conference articles, abstracts
+ Press organs

+ Internet research

» Contact persons

12
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Scientific journals;

« International (SCI, SCI-Expanded, SSCI and AHCI)
journals

« National refereed journals

« Field indexed journals

 Refereed journals

Libraries and databases are used to search scientific journals and
books.

sciencedirect, scopus, google academic, ulakbim
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Literature Reading

* We must mark the parts that we find important.

* We should make small notes in the parts that we find
important.

* We should also investigate the references that we
find important in the source we are examining.

14
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Avoid:

* Spending a lot of time on resource research
* Cut and paste

* Trying to sort resources instead of classifying them
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SCIENTIFIC WRITING

In transcribing scientific results, it should be taken into account
what kind of publication will be.

» Thesis

* Report

+ Article

+ Book

It is written in accordance with scientific rules and rules given for

content.

16
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Preparation of Scientific Writing

« Thoughts should be expressed clearly, concisely and accurately, and
each paragraph should be a whole concept.

« There should be a logical transition between paragraphs.

« The format used and the presentation of the information are

important.
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Thesis
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Formal Structure
A scientific report consists of the following sections:
> FRONT MATTER
+ Title Page
« Preface
+ Table of Contents
« List of Tables and Figures
 Abbreviations and Symbols
> BODY TEXT
« Introduction
+ Sections
Theory and Principles
« Method
Materials
Procedure
+ Results
+ Discussion
+ Conclusion
> BACK MATTER
+ References
+ Appendix @
20
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APPENDIX-4 EXAMPLE OF TABLE OF CONTENTS (EXPERIMENTAL STUDY)

TABLE OF CONTENTS

Page
PREFACE :
LIST OF SYMBOLS................ ii
LIST OF ABBREVIATION! i
LIST OF FIGURES iv
LIST OF TABLE! v
ETHICS DECLARATION vi
OZET vii
ABSTRACT x viil
1. INTRODUCTION 1
2. SUPERCRITICAL FLUID:! 2
2.1 Properties of Supercritical Fluids 2
22 Some Solvents 5
23 7
24 8
3. MATERIALS and METHODS 11
3.1 Experi | Method 12
3.1 Dynamic procedures 16
312 Static d 16
32— 17
33 20
4. RESULTS and DISCUSSION. 40
5. GENERAL RESULTS and RECOMMENDATIONS .......coooovoviiicenceee 45
REFERENCES 50
APPENDL 58
Appendix 1 List of concepts 59
Appendix 2 Control syllabus...... 60
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Table: The presentation of information in a specific order. Tables include
table number, title, frame, content, footnotes, and sources. The table
number and title are located above the table.

Table 3.1 Kinetic parameters calculated according to the second-order model for the samples

Samples e/ experiment Ger calculated k, R?
(8/g) (8/g) (1/h)
s, 8,151 8,048 0,09 0,9977
s, 5,080 5,116 0,80 0,9995
S, 4,627 4,742 0,93 0,9995
S, 1,436 1,437 5,03 0,9996

22
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Figure: Any type of graphic, image, or the like, excluding tables, is referred to as
a figure. Figures include figure number, title, frame, content, and sources. Figure

numbers and titles are located below the figure.

&0 -3

Siddet (Comnts)

Sekil 6.7 X-Ray difractometer diagram of crystals obtained in the presence of polimer B
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Source Usage, Bibliography and Reference Display
When preparing a scientific study, it is essential to cite
the sources of all information used in the study.
» This is crucial from a scientific ethics perspective.
+ Itis important to acknowledge the authors' efforts.
« It is crucial for the responsibility of the provided
information.
» The sources used also serve as an indicator of the
reliability of the study.
24
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Things to Consider When Creating a Bibliography

1. Every scientific study must have a bibliography section.

2. Each source referred to in the text should be included in the
bibliography.

3. Each source listed in the bibliography must be cited in the
text.

4. All sources listed in the bibliography should be those the
author has found and examined.

5. The bibliography should be created in accordance with
citation writing rules.

6. Sources should be provided in full and accurately @
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Citation within the Text
1) Single-author citation
Perfect geometric symmetry is rarely observed in crystals (Myerson, 2002).
2) Two-author citation
It has been demonstrated through research that regions on the surface
possess different energy levels, and particles will preferentially choose the
location where the most energy is released upon their interaction with the
surface (Nyvlt and Ulrich, 1995).

26
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Citation within the Text

3) Citation with more than two authors:

Parameters such as supersaturation, pH, temperature, and impurities are

factors influencing crystal growth (Dogan et al., 2010).
4) Simultaneous citation of multiple sources:

In studies examining the effect of additives on the crystallization process
(Dodan et al., 2010; Aydeniz et al., 2008)...........eee..

27
Citation within the Text
5) Citation of different publications by the same author with different dates:
Controlling the structure, size, and morphology of inorganic crystals is crucial
in material production with specific dimensions and morphology (Dogan,
2006, 2008).
6) Citation of publications by the same author in the same year:
Controlling the structure, size, and morphology of inorganic crystals is crucial
in material production with specific dimensions and morphology (Dogan,
20063, 2006b). @
28
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Citation within the Text

7) Simultaneous citation of multiple sources:

Various approaches have been developed to control the nucleation and

crystal growth stages (Dogan et al., 2008; Akyol et al., 2004; Oner et al.,

1998).

8) Citation for unidentified or Anonymous information:

(Anonymous, 2020)
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Examples of Citation within the Text
Dogan (2017) investigated the effect of experimental conditions and
additives on the specific surface area of crystals in his study.
In their research, Dogan and Kirboda (2017) .......ccooeviiiiiiiiiinninnn.
30
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Representation of Equations within the Text

 calculated using Fourier Equation (Equation 2.1).

 calculated using Equation (2.1).

 calculated using Equation 2.1.

This analysis provides information regarding the mass density distribution

(Equation 2.1)."

A=mnr? (2.1)

31

Representation of Tables and Figures within the Text

Experiments and reaction conditions are provided in Table 6.1.

Particle size variation against solubility is illustrated in Figure 3.1.

The conductivity of the solution has changed over time (Figure 3.2).
The temporal evolution of solution conductivity is depicted in Figure 3.2.

AsitseenilinikigureifsiatiaEiaRaatihuiaiaiaiig
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Representation of References within the Text

For this purpose, various approaches have been developed to control the nucleation
and crystal growth stages of mineral formation by adjusting solution pH, altering
aging time, and using organic or inorganic additives (Li et al., 2002; Manoli et al.,
2002; Yu et al., 2004; Butler et al., 2006).

The vaterite fraction in the crystal structure of specimens subjected to a 1-day aging
process was calculated using Rao's Equation (Equation 1), revealing that the
obtained crystals had a composition of 45% vaterite and 55% calcite (Wei et al.,
2003; Han et al., 2006).
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