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Abstract:

The aim of this study is to investigate the Science and Technology, Math, Turkish, Social
Studies and English teachers” views about the nature of science. The participants of the
study consisted of five teachers who were from different branches. In the study, the
“case study research method” which is a sort of “qualitative research methodology”
was used. Teachers” views about the nature of science were determined through open-
ended questions. The data of the research had been collected via voice records, and then
the analyses had been done. The results of the study were presented as tables in parallel
of teachers’” answers which were about the description of science, variability of scientific
knowledge, structure of laws and scientific method. The findings of the study showed
that teachers have inadequate and wrong opinions. In order to change the situation, the
teachers should be steer to reshaped petro programs.
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1. Introduction

Curiosity, which is an uninhibited feeling in humankind, is one of the most important
reasons to enable science to come into existence. People try to explain all events they
observe or predict, which allows science to emerge. We try to understand events and
ascribe meanings to concepts through science.

1.1 The Nature of Science

The nature of science was in education system long years ago and it has constantly been
developed by scientists. McComas, Clough and Almozroa (1998:4) defined the nature of
science as "an interdisciplinary study field trying to understand what science is, how it
functions, how science community constituted by scientists is organized, how society affects
science andit is affected by scientific developments bycombining the disciplines examining the
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social aspects of sciences such as history of science, philosophy of science and sociology of science
with the studies of the disciplines including psychology". Lederman (1992) explained the
nature of science as "the nature, scope and resource of knowledge or beliefs and values
in the process for the development of scientific knowledge".

A variety of different definitions with regard to the nature of knowledge have
been made by scientists. However, it has generally been defined as "the development of
scientific knowledge and nature of science".

The characteristics of the nature of science explained by the scientists (AAAS,
1993; Ryan & Aikenhead, 1992) as follows:

1. Scientific Knowledge Subjects to Change.

Theories, laws and concepts used in science are open to change. The fact that

scientific knowledge are constantly renewed, changed and refuted, can change

this knowledge. New knowledge is derived from the re-interpretation of old one.

However, the derived knowledge is not absolute and stable.

2. Scientific knowledge is based on experiment.

Scientific knowledge is based on observation. Observations are interpreted from

theoretical studies and are filtered through our perceptions and are explained

with experimental studies under proper circumstances.
3. Subjectivity.

A scientist's personal opinions, namely perspectives, beliefs and personal values,

affect scientific studies.

4. Creativity and Imagination in Science.

Building imagination with logic contributes to science, but this is insufficient for

science. It is not possible to create knowledge without creativity and

imagination. Scientists' creativity and imagination are used in all phases starting
from a problem identification to its conclusion.
5. Structure of Scientific Theories and Laws.
The relationship between scientific theories and laws can be accounted for the
nature of science explanation. Teachers and students generally think that theories
turn into laws by being proved. Therefore, they accept that laws are superior to
theories. However, theory and law represent different scientific terms. Theories
try to explain phenomena taking place in nature, whereas laws identify
phenomena occurring in nature. Theories never turn into laws by being proved.

Laws like theories are always open to change. Laws do not have a higher value

or status compared with theories.

6. Social and Cultural Structure of Scientific Knowledge.

Scientists are influenced by the social and cultural structures of the society where

they live, when they conduct their scientific studies. Science includes political,

social, socio-economic and religious factors. However, these factors do not limit
its progress.
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1.2 The Subject for the Nature of Science in Teaching Science

Science and technology change and develop in the world every second. Because of these
concepts, countries compete with each other. It can be possible to ideally follow and use
science and technology through manpower. Therefore, countries strive to train skilled
human capital. Skilled human capital is possible with a good education. The studies in
science and technology are effective on societies' progress. The Ministry of National
Education (MoNE, 2006) argues that individuals need to be scientific literate to catch up
with this development. Teaching the nature of science is known to be the most
important milestone in teaching science. Schwartz, Lederman and Lederman (2008)
claim that individuals need to understand not only conceptual knowledge concerning
science but also the nature of science and scientific research. The expressions with
regard to the nature of science refer to the phases of scientific process and the obtained
result indicates the product. According to Driver et al. (1996:136), understanding the
nature of scientific knowledge enables students to successfully learn science at school
and use this knowledge in their daily lives. As a result, the general rule in teaching
science is that teachers need to instill "the nature of science" into their students.
However, the conducted studies indicate that teachers, who are supposed to convey
knowledge to their students, have misconceptions about the nature of science. Aslan,
Yal¢in and Tasar (2009) revealed that teachers have insufficient and wrong opinions
about the definitions of science, the nature of observations, the instability of scientific
knowledge, the structure of laws and theories and scientific method. Besides, it was
seen that the teachers are inadequate in the knowledge concerning the instability of
scientific one and cannot differentiate the concepts such as law and theory. Celik and
Karatas (2016) demonstrated that science and mathematics pre-service teachers have
insufficient understanding concerning the other characteristics of nature of science
apart from objectivity, imagination and creativity in the nature of science. It was found
in another study that the science pre-service teachers get misconceptions for the sub-
dimensions of the nature of science including scientific theory and structure of laws,
stability and experimental of scientific knowledge (C)nen Oztiirk & Bayram, 2017). The
fact that all the science pre-service teachers in the sampling group in the other study
(C)nen Oztiirk & Bayram, 2014) misconceive scientific knowledge which is proved with
experiments, supports the results of the former study. It was indicated in the study
conducted by Mihladiz and Dogan (2017) that the science pre-service teachers have
naive opinions concerning observable nature of scientific knowledge and the
relationships among hypothesis, theory and law and realistic opinions with regard to
what science is and what qualities scientists have.

1.3 The Purpose and Importance of the Study

Nowadays many students are still insufficient in the opinions with regard to the nature
of science. Teachers are regarded as the main reason for their insufficiencies. Therefore,
attention has been focused on teachers recently and their knowledge concerning the
nature of knowledge has been questioned. Thus, in this study the perceptions of the
teachers in the different subject areas were examined thoroughly.
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2. Methods

2.1 Research Method

In this study, the qualitative research technique was used to identify the perceptions of
the teachers in the different subject areas (Science and Technology, Mathematics,
Turkish, Social Science and English) with regard to the nature of science. The qualitative
research method was conducted with 5 teachers in the different subject areas to obtain a
detailed analysis. The purpose of a quantitative research method is to describe and
predict relationships, whereas the purpose of a qualitative research method is to
identify what and how others make sense of (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz
& Demirel, 2008). Events in qualitative studies are examined in natural setting and
several descriptions are made by directly deriving data from their resource. Based on
these steps, some generalizations are made. Case study, which is one of the qualitative
methods, was implemented in this study. Biiyiikoztiirk et al. (2008) defined case study
as "a method where a more cases, circumstances or a social group are examined thoroughly”. In
case studies, detailed descriptions are made and case is dealt with how it stands. For
that reason, it is difficult to make generalizations in case studies. In this study, it was
planned to describe and present by profoundly examining the perceptions of Science
and Technology, Mathematics, Turkish, Social and English teachers concerning the
nature of science.

2.2 Participants

The study group of the research consisted of 3 female and 2 male teachers, in total 5
teachers (Science and Technology, Mathematics, Turkish, Social and English) working
in Yesilova Mehmetcik Middle School, Kogyigit Middle School and Derecik Multi-
Program High School which are located in the district of Semdinli of Hakkari province.
The participants were selected according to maximum variation sampling method,
which is one of the purposeful sampling methods. Some characteristics of the
participants are displayed in Table 1. The teachers voluntarily participated in the study.
The effect of the obtained answers from the teachers on this table was taken into
account (FT: Female teacher, MT: Male teacher). The participants' identities were not
revealed owing to the respects for their personal rights and research ethics.

Table 1: Participants' characteristics

Participants FT1,1 FT2,, FTs MTi,, MT>,,
Age 26 26 25 27 24
Subject Area Social Sciences | Turkish | Science | Mathematics | English
Experience in teaching 3 3 2 4 1
Whether taking in-service training Yes No No Yes No

2.3 Data Collection and Analysis

Semi-structured interview technique was used to identify the teachers' perceptions for
the nature of science. Face to face interview was conducted with the participants in a
convenient setting. Tape recorder was used during the interview and the conversations
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were recorded. The teachers were asked 10 open ended questions, which were prepared
beforehand. However, additional questions were posed to elicit their detailed
perceptions with regard to the subject matter. These questions were created by the
researcher. Based on the literature review, they were formed. The questions were aimed
to include the main components of the nature of science. In this regard, 10 questions
were prepared. 5 field experts were consulted for the content validity of the questions.
Besides, one Turkish expert was also consulted. The necessary changes were made in
the questions based on their feedbacks. The questions were finalized.

The open-ended questions which were posed to the participants as follows:

What are your opinions for science definition?

How do you think scientific developments have emerged?

What does dynamism mean in scientific knowledge?

Does science contribute to cultural development? Why?

Does society influence science? How?

What are the importance of creativity and imagination in scientific knowledge?

Do theory, rule and law turn into each other? Why?

Does scientific knowledge evolve in progress of time? Why?

What are scientists' qualities?
. Can you regard science independent from daily life? Why?

$ 0N LD

—_
@)

The recorded interviews were transcribed and written on paper. The derived
data were evaluated by another researcher apart from the researcher of this study and a
consensus between two researchers was ensured. The inter-rater reliability calculation
was conducted according to the formula [Reliability=consensus / (consensus + disagree-
ment) x 100) by Miles and Huberman (1994). As a result of the calculation, the reliability
outcome was found to be 85%.

In the findings part, the answers and results derived from the interview were
presented. The teachers' answers were directly evaluated. That is, any changes were not
made in the answers. The participants were not asked "Yes" or "No" questions.

3. Findings

The teachers' answers for the questions aiming to reveal their perceptions for the nature
of science are provided in the following tables.

Table 2: The distributions of the teachers' answers for the question
"What is science definition?"

FT, It is a mass knowledge which constantly renews itself.
FT,, Experiment is a data collection derived from research method.
FT,3 It is a consistent and right data collection.

MT,, It is an accumulation of knowledge deriving from past to present.

MT,, | Itisaright knowledge which can be acquired through experiment and observation.

The teachers' perceptions for "science definition" are moderately the same. Their
expressions for science definition are valid and acceptable. The given answer for the
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science definition is generally as "Science is a consistent and accumulated knowledge
deriving from past to present through experiment, research and observation.”

Table 3: The distributions of the teachers' answers for the question
"How do you think scientific developments have emerged?"

FT, Science has emerged by humans' conducting research in accordance with their needs.
FT,, Science has emerged through curiosity, research and needs.
FT;3 Human beings have ever lived with curiosity. The first scientific research emerged through the

combination of needs with curiosity.

MT,, Science has mostly emerged according to societies' needs.

MT,, Humans have daily needs to sustain their lives. They have needed to overcome their needs
through science, which is easier way.

The answers for the 2nd questions are based on "needs and curiosity" concepts. The
participants think that peoples' being firstly curious and meeting this curiosity was one
of the most important factors to discover science.

Table 4: The distributions of the teachers' answers for the question
"What does dynamism mean in scientific knowledge?"

FT,, It means that knowledge constantly renews itself.

FT,, It means that it constantly progresses without stopping.

FT;3 It means that it is not static, namely constantly progresses.

MT,; | It means keeping. Dynamism in knowledge should be on-going.
MT,, | It means that something should be constantly created by adding.

The participants associated dynamism concept with science deriving from the
dynamism definition. They indicated in their interpretations that "Scientific knowledge
is an on-going process without stopping.”

Table 5: The distributions of the teachers' answers for the question
"Does science contribute to cultural development? Why?"

FT, Yes, it does. Because our cultural values are constantly in change with scientific knowledge.

FT,, Yes, it does. Cultural development progresses through science.

FT;3 Yes. Cultural developments progress through science.

MT,, Certainly. It has certainly positive contributions to enabling societies to go one level further.

Throughout history, it has continued in this way.

MT,, Of course. Telephone and the Internet we use through science nowadays, are important in
cultural exchange.

Based on the teachers' responses, it was observed that "culture and science" are
inseparable. They stated in their expressions that acculturation comes from past and
makes contribution to future.
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Table 6: The distributions of the teachers' answers for the question
"Does society influence science? How?"

FT, Yes. Social events play a significant role in developing scientific knowledge.

FT,, It does. In the end, every person is influenced by the society where he/she lives.

FT,3 Yes, it does. Science derives its resource from a society.

MT,, Society influences science and science influences society, too. In the end, as science emerges

owing to societies' needs, it cannot be thought that society and science are separate.

MT, As science emerges because of a society's needs, society influences science. In the end, it is a
society that enables science to progress or to make no progress.

According to the participants, it can be generalized that "Peoples’ ideas in a society
carry the traces of the science they have emerged." As a matter of fact, according to
MT's opinion," society influences science and science influences society." indicating that
there is a mutual interaction between science and society.

Table 7: The distributions of the teachers' answers for the question
"What are the importance of creativity and imagination in scientific knowledge?"

FT,. If people are not curious and do not conduct research, they cannot conduct research what they
do not know. For that reason, it is necessary for them to be curious for knowledge to be creative.

FT,, People pursue what they are curious for. They reach knowledge using their imagination and
creativity.

FT,3 Scientists' studies are the works of their creativity and imagination.

MT,, Innovations can be reached through creativity and imagination in scientific knowledge. These

can make contribution to developing science.

MT,. | Non-existent thing is imagined. Imagination and accordingly creativity have developed in the
societies where science has improved.

The teachers base imagination on "curiosity" concept. It can be deduced from this
question that "The curious thing in progress of time is regarded to be imaginative and
creative."

Table 8: The distributions of the teachers' answers for the question
"Do theory, rule and law turn into each other? Why?"

FT,. Yes, they can. Law of gravity is an example for this. It firstly appears as a theory, then rule and
ultimately a law.

FT, Yes, they do. When a theory is proved, it turns into a rule and a law.

FT;3 No, knowledge is not absolute and it is constantly in change and improvement. Some

knowledge does not have supremacy over others.

MT,; | Definitely, they cannot. Theory, rule and law are different from each other and they are
independent terms. It is not possible for these terms to turn into each other.

MT, Yes, they do. Theories turn into rules and rules into law when they are proved.

Most of the teachers support the opinion that "when scientific knowledge is proved
with experiments, it turns into a rule and when a rule is proved, it becomes a law." On
the other hand, two teachers indicated that scientific theory and rules cannot turn into
each other and these are different types of scientific knowledge."
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Table 9: The distributions of the teachers' answers for the question
"Does scientific knowledge evolve in progress of time?"

FT, Yes, it can evolve. The scientists, who thought that the structure of an atom could not be split
beforehand, discovered that it could be split through their curiosity.

FT,, Certainly, it evolves. Knowledge can evolve every day.

FT;3 Yes, it does. Knowledge can be refuted or supported.

MT,, It does. A definite knowledge concept has never existed and it will not exist, either.

MT, Knowledge makes progress and it can evolve. There is not absolute knowledge. A possibility for

new knowledge to emerge always exists.

All of the teachers support that "knowledge can evolve in progress of time and it is not
static." The idea that scientific knowledge can evolve in future is the same in the
participants’ responses.

Table 10: The distributions of the teachers' answers for the question
"What are scientists' qualities?"

FT, Their being curious, always inquisitive and objective are the most important qualities.

FT,, They are innovative, curious and they conduct experiments.

FT,3 A scientist is curious, creative, dreamer and he/she enjoys conducting research and questioning.
MT,, Curious, intelligent, objective, hardworking and patient. We can add more qualities.

MT,, A scientist should be curious, hardworking, objective and intelligent.

There is a consensus among the participants concerning scientists' qualities in the sense
that they should be intelligent, objective, patient and curious.

Table 11: The distributions of the teachers' answers for the question
"Can you regard science independent from daily life? Why?"

FT, No. this is not possible as everything including phones in our hands is a product of science.
FT,, No, we cannot because we use science in every part of daily life.
FT,3 No, because science has come into existence on account of daily needs.

MT,1 | Science cannot be regarded independent from society and life. There is not a part where science
does not have an impact. Science definitely influences every part of life.

MT, Science cannot be regarded independent as they have come into existence owing to daily life
needs. The more needs there are, the more developments in science will occur.

It was indicated by most of the teachers that daily life and science cannot be separated
definitely, namely both of them are embedded with each other. What is more, this
question was illustrated with daily life circumstances.

4. Results and Discussion

As a result of this study, it is seen that the teachers have different points of view. Some
answers express modern approach, whereas the others indicate traditional approach.
The following results are derived from the frequency and validity of the answers given
for the questions in the context with the current research: the teachers' answers for the
science definition are almost the same and their answers for the definition are seen to be
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valid. This result is similar with the one of the study conducted by Mihladiz (2010). The
answers for the process of emerging knowledge are based on "curiosity and needs"
concepts. Scientists create scientific knowledge by conducting research on the issues
they are curious about (Cakici, 2009). So, there are curiosity and needs at the beginning
of science. Most of the teachers who participated in the present research have realistic
perceptions concerning the evolving nature of scientific knowledge. The concepts in
science such as temporariness, dynamism, creativity and imagination were associated
with science by the teachers. This result shows parallelisms with the ones of the studies
implemented by Dogan Bora (2005), Aslan (2005) and Arik (2010).

The participants revealed that there is a mutual interaction between science and
society. Most of the participants in the study by Aikenhead (1987) stated that society
influences scientists' studies. This result is similar with the one of the current research.

A number of the teachers in the current research gave wrong answers with
regard to theory and laws turning into each other and claimed that law is superior to
theory. The number of the teachers distinguishing theory and law as two different
scientific knowledge is quite low. The participants' opinions concerning the ranking
among these concepts can be accounted for the fact that they have lack of knowledge
about theory and law. The similar results were derived in the study conducted by Abd-
El-Khalick and Akerson (2004). The participants indicated in the other findings that
scientists should be "patient, objective, curious and hardworking." Besides, it was
emphasized by the teachers that the relationship between science and society are
inseparable.

4.1 Recommendations

It was identified that the teachers do not have sufficient knowledge in the concepts
including science definition, scientific knowledge and scientists' qualities and they need
the necessary training for these issues. Thus, teachers are required to join in-service
training, courses and seminaries to make up their deficiencies in this context.
Constantly changing and evolving science should be closely followed and it should be
implemented in our country.

References

1. Abd-El-Khalick F., Akerson V. L., 2004. Learning as conceptual change: factors
mediating the development of preservice elementary teachers’ views of nature of
science. Science Teacher Education 88: 785-810.

2. Aikenhead G. S, 1987. High School Graduates” Beliefs about Science-
Technology- Society. III. Characteristics and Limitations of Scientific Knowledge.
Science Education 71,4: 607-629.

3. American Association for the Advancement of Science Benchmarks for scientific
literacy, 1993. New York: Oxford University Press.

4. Arik S., 2010. Genis etkili giincel olaylarin 6gretmen adaylarmin bilimin dogasi
hakkindaki goriislerine etkisi. PhD thesis, Gazi University.

European Journal of Education Studies - Volume 4 | Issue 10 | 2018 107



Betiil Timur, Nagihan Imer Cetin
EXAMINATION TEACHERS” OPINIONS ABOUT THE NATURE OF SCIENCE

5. Aslan O., 2009.Fen ve Teknoloji Ogretmenlerinin Bilimin Dogas1 Hakkindaki
Gortisleri ve Bu Gortislerin Sinif Uygulamalarina Yansimalari. PhD thesis, Gazi
University.

6. Aslan O., Yalgin N., Tasar M. F., 2009. Fen ve Teknoloji Ogretmenlerinin Bilimin
Dogast Hakkindaki Goriigleri. Ahi Evran Universitesi Egitim Fakiiltesi Dergisi,
10,3: 1-8.

7. Buytikoztirk S., Kilic Cakmak E. Akgiin O. E., Karadeniz S., Demirel F.,
2008.Bilimsel aragtirma yontemleri. Oncii Press: Ankara.

8. Cakici Y., 2009. Fen egitiminde bir 6nkosul: bilimin dogasini anlama. M.U.
Atattirk Egitim Fakiiltesi Egitim Bilimleri Dergisi, 29, 57-74.

9. Celik S, Karatas F. O, 2016. Ogretmen Adaylarinin Bilimin Dogasmna Yo6nelik
Anlayislari {le Ogrenim Gérdiikleri Alanlar Arasindaki fliski. Kastamonu Egitim
Dergisi, 23,2:755-772.

10. Dogan Bora N., 2005. Tiirkiye Genelinde Ortadgretim Fen Brangi Ogretmen ve
Ogrencilerinin Bilimin Dogasi Uzerine Goriiglerinin Arastirilmasi. PhD thesis,
Gazi University.

11. Driver R., Leach J., Millar R., Scott, P., 1996. Young people’s images of science”.
Buckingham: Open University Press.

12. Lederman N.G, 1992. Students' and Teachers' Conceptions of the Nature of
Science: A Review of the Research”. Journal of Research in Science Teaching,
29,4:331-359.

13. McComas W. F., Clough M. P., Almazroa H., 1998. The role and character of the
nature of science in science education W. F. McComas (ed.). The nature of science
in science education, 3,39. Dordrecht: Kluwer Academic Publisher.

14. Mihladiz G., Dogan A, 2017. Fen bilgisi 6gretmen adaylarmm bilimin dogas:
konusundaki pedagojik alan bilgilerinin arastirilmasi. Hacettepe University
Journal of Education 32,2: 380-395.

15. Mihladiz G., 2010. Fen Bilgisi 6gretmen adaylarmnin bilimin dogas1 konusundaki
pedagojik alan bilgilerinin arastirilmasi. PhD thesis, Gazi University.

16. Miles M. B., Huberman A.M, 1994. Qualitative data analysis: An expanded
sourcebook. London: Sage Publications.

17. Onen Oztiirk F, Bayram H, 2017. iki farkli yaklagima dayali bilimin dogasi
ogretiminin fen bilgisi Ogretmen adaylarmm kavram = yanilgilarinin
giderilmesindeki etkisi. Journal of Educational Science 45,45:115-135.

18. Onen Oztiirk F, Bayram H, 2014. Kimya dersine entegre edilmig bilimin dogast

ogretiminin fen bilgisi 6gretmen adaylarmin kavram yanilgilarinin giderilmesine
etkisi. International Journal of Social Science 30,1:429-452.

19. Ryan A., Aikenhead G., 1992. Students' preconceptions about the epistemology
of science. Science Education 76: 559-580.

20. Schwartz R.S., Lederman N.G., Lederman J.S., 2008. An Instrument To Assess
Views Of Scientific Inquiry: The Vosi Questionnaire. Annual Meeting Of The
National Association For Research In Science Teaching, March 30-April 2,
Baltimore, MD.

European Journal of Education Studies - Volume 4 | Issue 10 | 2018 108


https://scholar.google.com.tr/citations?view_op=view_citation&hl=en&user=sGafIp8AAAAJ&citation_for_view=sGafIp8AAAAJ:cWzG1nlazyYC
https://scholar.google.com.tr/citations?view_op=view_citation&hl=en&user=sGafIp8AAAAJ&citation_for_view=sGafIp8AAAAJ:cWzG1nlazyYC

Betiil Timur, Nagihan imer Cetin
EXAMINATION TEACHERS” OPINIONS ABOUT THE NATURE OF SCIENCE

Creative Commons licensing terms

Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Education Studies shall
not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflicts of interest, copyright violations and
inappropriate or inaccurate use of any kind content related or integrated into the research work. All the published works are meeting the Open Access
Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes
under a Creative Commons Attribution 4.0 International License (CC BY 4.0).

European Journal of Education Studies - Volume 4 | Issue 10 | 2018 109


https://creativecommons.org/licenses/by/4.0/

