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Abstract 

This study aims to examine the thoughts of fourth-year pre-service science teachers about the nature of science. 
For this purpose, the study preferred the qualitative research method and phenomenology design. Participants 
consisted of nine pre-service science teachers. Participants wrote a self-evaluation report after the nature of the 
science course. I collected data with this report and focus-group interview. I did the data analysis using content 
analysis. The current study discusses validity and reliability. As a result of the analysis, pre-service science 
teachers stated that they learned the nature of science by adopting the constructivist philosophy. Therefore, they 
described that they will use the constructivist scientific language when they become teachers in the future. They 
argued that students should learn how scientific knowledge changes and develops. In addition, pre-service 
science teachers emphasized that teachers should direct their students’ learning processes according to the 
constructivist philosophy considering scientists’ culture, beliefs, and prior knowledge. They stated that students 
should understand the socio-cultural impact on the learning process. They also mentioned that students should 
use their imagination and creativity so that they can learn scientific information meaningfully. Based on these 
results, I suggested that teaching based on positivist philosophy would not remove the obstacles to students’ 
learning science. 
Keywords: constructivism, positivism, pre-service science teacher, philosophy 
1. Introduction 

Positivism wants to reach absolute truths (Comte, 2015). For this reason, it focuses on the result and cares about 
the formation of scientific knowledge through numbers. It defends that scientific knowledge should be absolute 
and adopts it to be universal (Kolakowski, 1993). When these features of positivism are used by teachers, 
students focus on the result in the learning process and do not care about the development process of scientific 
knowledge. Therefore, students learn by rote instead of meaningful learning (Mayer, 2002). On the other hand, a 
positivist-based learning process causes students to ignore the scientist. Because students focus on the result, 
they do not focus on the role of the scientist in the process. Thus, students cannot display a positive attitude like 
being a scientist and always consider scientists as unreachable people. To remove these barriers to students' 
learning, the constructivist-based nature of science teaching becomes important in the learning process of 
students (Knowlton, 2000). Constructivism adopts students to take an active role in the learning process and 
construct their new knowledge by using their prior knowledge (Fosnot, 2013). Constructivism focuses on the 
process rather than the outcome of the learning process. Therefore, constructivism cares about the development 
process of scientific knowledge and the role of scientists in the development process of scientific knowledge. 
From this point of view, if teachers focus on the process rather than the result in the learning process, they can 
enable students to learn meaningfully. Therefore, teachers need to adopt constructivism as a philosophy. 
Why can't teachers get rid of the influence of positivism? Why do they prefer result-oriented positivism instead 
of constructivism, which is a student-centered philosophy? These questions can have many answers. One of the 
most important answers is about the system. Where students are accepted from middle school to high school and 
from high school to university through a multiple-choice examination system, teachers accept positivism as a 
philosophy. A multiple-choice assessment system asks students to choose a single answer. In other words, this 
system, like positivism, seeks to reach absolute reality (Dickerson et al., 2008). 
Turkey is one of the countries that use the multiple-choice assessment and evaluation system. With this system, 
teachers have to educate students competitively rather than cooperatively. In a competitive environment, teachers 
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prefer to give scientific knowledge directly instead of the development process of scientific knowledge. In this 
system, it doesn't matter what the chemical change is, why it happens, how the chemical change happens, and 
which scientists study it (Ardac, & Akaygun, 2004). Such a system allows the student to choose only one thing. 
Therefore, students also focus on the result and do not care about the learning process. This system prevents 
students from solving problems, thinking critically, analyzing, and being creative (Haladyna, 2004). 
To solve these problems for students, Lederman (1992). stated that the development process of science should be 
understood by the students. Although researchers state that the debate on the definition of the nature of science 
continues, Lederman (1992) defined the nature of science as the epistemology of science, science as a way of 
knowing, or scientific knowledge and values and beliefs about its development. Thus, the dimensions of the 
nature of science proposed by Lederman (1992) have taken their place in the literature. According to these 
dimensions, students can think scientifically and evaluate scientific events. Also, if students can make sense of 
these dimensions, their problem-solving, critical thinking, and creative thinking skills will improve (Lederman & 
Lederman, 2014). 
Abd-El-Khalick & Lederman (2000). stated that it would not be appropriate for students to teach science by 
considering positivist philosophy. Therefore, they stated that constructivist philosophy should be taken into 
account in the learning process of the student. From this point of view, they stated that scientific knowledge can 
be changed and developed. In addition, they emphasized the importance of experiments, observations, and 
logical inferences in the development process of scientific knowledge. They also stated that the role of the 
scientist in the development process of science should not be forgotten. They mentioned the students should gain 
the persistent, stubborn, and curious nature of scientists. They said that the belief, culture, and prior knowledge 
of the scientist should be taken into account in the development process of scientific knowledge (Lederman et al., 
1998). 
So far, I have explained that teachers should adopt a constructivist philosophy for their students to realize 
meaningful learning in the learning process. At this point, the education of pre-service science teachers should 
also be examined (Adal, & Cakiroglu, 2022). As they will be the teachers of the future, pre-service science 
teachers must also have an educational philosophy. This philosophy, as I explained above, should not be a 
positivist philosophy. It should be essential to educate pre-service science teachers who adopt the constructivist 
philosophy (Uzuntiryaki, et al., 2010). From this point of view, this study investigated the extent to which 
preservice science teachers adopted this philosophy and shed light on them by increasing their awareness so that 
they can raise students who can think scientifically. Based on this reason, the research question of the study is as 
follows: What kind of educational philosophy do pre-service science teachers adopt in the process of teaching 
scientific knowledge? 
2. Method 

2.1 Design of the Study 
This study adopts the qualitative research method. I have used phenomenology as a design. Phenomenology is a 
design that studies people's experiences (Laverty, 2003). I have employed Van Manen's (2007) hermeneutic 
phenomenology model in this study. Thus, I have tried to interpret the philosophical understandings of 
pre-service science teachers considering my thoughts. 
2.2 Study Group 
This study employs criterion sampling (Merriam, 2009). I have adopted as a criterion that pre-service science 
teachers have experienced the development process of scientific knowledge in the "The nature and teaching of 
science" course. I have included nine pre-service science teachers with high, medium, and low achievements 
based on their GPA. There was one male participant at each level. The study includes six females and three 
males as participants. While I coded the male participant with high academic achievement as HM, I coded the 
other two female participants at this level as HF1 and HF2. Similarly, while I coded the male participant with 
medium academic achievement as MM, I coded the other two female participants at this level as MF1 and MF2. 
Finally, while I coded the male participant with low academic achievement as LM, I coded the other two female 
participants at this level as LF1 and LF2. 
2.3 Data Collection Tools 
This study uses a document consisting of open-ended questions and focus-group interviews as data collection 
tools. I did a literature review to form the questions in the document (Adal, & Cakiroglu, 2022; Colburn, & 
Henriques, 2006; Dickerson et al., 2008; Lederman et al., 2002). I asked what students had learned about the 
nature of science in the first question. I asked how they could use the knowledge they learned when they became 
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teachers in the future in the second question. Two experts in science education reviewed the document. They 
stated that it would be more appropriate to examine the educational philosophy adopted by the pre-service 
science teachers in the first question. From this point of view, I arranged the first question in line with the 
opinions of the experts. The questions in the document are as follows: 

1- Please evaluate the educational philosophy you adopted based on the information you learned in the 
lesson. 

2- Do you plan to use the educational philosophy you adopted when you become a teacher in the future? 
Why? 

I conducted the focus group interview at the end of the lesson. I asked the participants again two questions I 
asked in the document. Since the second question in the document is detailed and not answered by everyone, I 
felt the need to ask this question again. 
2.4 Data Collection Process 
This study includes the participants voluntarily. The course has performed in the spring semester of 2021-2022. 
The course lasted 12 weeks, two hours per week. The course activities take into account the nature of science 
dimensions of Lederman (1992). In addition, the activities aim to explain the importance of constructivist 
philosophy instead of positivist philosophy in the learning process. The participants answered the questions at 
the end of each lesson. 
2.5 Data Analysis 
The study uses content analysis in the analysis process (Bogdan & Biklen, 1998). The answers of the participants 
were analyzed by considering the dimensions of the nature of science. Philosophy of education is the theme that 
will answer the research questions. Categories are the dimensions of the nature of science expressed by 
Lederman (1992). The codes were obtained from the statements of the participants. This study adopts deductive 
content analysis as it uses the existing categories in the literature. A science education specialist examined the 
themes, categories, and codes. Table 1 presents the theme, category, and codes. 
Table 1. The theme, categories, and codes 
Theme: Philosophy of Education 
Category Codes 

The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 

Exchange and development of 
scientific knowledge 

MF2, LF2, 
HF1 

HM, HF2, MM, MF1, 
LM, LF1 

HF1, MF2 HF2, MF1, LF1 

The importance of logical 
inference 

LF2 HM, HF1, HF2, MM, 
MF1, MF2, LM, LF1 

HM HF1, HF2, MM, 
MF2, LF1 

The importance of experiment 
and observation 

MF2, LM, 
LF2 

HM, HF1, HF2, MM, 
MF1, LF1 

LF2 HF1, HF2, MM, 
MF1 

The role of the scientist in 
science 

HM, MF2, 
LF2 

HF1, HF2, MM, 
MF1, LM, LF1 

MF2, LF2 HF1, HF2, MM, 
LM, LF1 

The importance of imagination 
and creativity 

MM HM, HF1, HF2, MF1, 
MF2, LM, LF1, LF2 

HM HF2, MF1, MF2, 
LM, LF1, LF2, HF1 

Influence of socio-cultural 
values on the development of 
scientific knowledge 

MF2, LF2 HM, HF1, HF2, MM, 
MF1, LM, LF1 

MF2 HM, HF1, HF2, 
MF1, LF1 

Non-hierarchical order between 
theory and law 

LM, LF2, 
MM, MF2, 
LF1 

HM, HF1, HF2, MF1 LM, LF2, 
HF1 

MF1, HF2 

 
2.5 Validity and Reliability 
I have taken into account the features suggested by Lincoln and Guba (1985) to ensure validity and reliability. I 
have mentioned these features in four steps: Credibility, transferability, dependability, and confirmability. To 
ensure credibility, the current study follows some steps. Firstly, the present study uses different data collection 
tools to produce more comprehensive results. Secondly, it presents the participants’ experiences through direct 
quotation. Thirdly, this study provides an expert review for checking questions. To ensure transferability, I have 
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chosen purposeful sampling. I have also tried to give detailed information about each stage of the study. To 
ensure dependability, I have presented the findings without comment. Also, I had the analysis checked by an 
expert after analyzing the data. To ensure confirmability, an expert in science education checked the findings and 
conclusions to recognize if they were consistent. 
3. Results 

The current study presents the findings under category headings. Findings specific to each category are presented 
through direct quotations. 
3.1 Results in the Category of Exchange and Development of Scientific Knowledge 
Table 2. Examples of the opinions of participants in the category of exchange and development of scientific 
knowledge 

Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
MF2: “Science has 
a dimension of 
changeability. This 
dimension states 
that scientific 
knowledge is 
changeable and 
developable”. 

HM: “Scientific knowledge 
changes because scientific 
knowledge has the feature of 
being cumulative. Therefore, I 
need to understand when 
scientific knowledge was formed 
and influenced by what 
knowledge. I also wonder what 
scientists thought while they were 
producing scientific knowledge in 
those years”. 

MF2: “I understood 
how to narrate to 
students that scientific 
knowledge is 
changeable. I realized 
that I could teach this 
dimension to students”. 

HF2: “To understand 
the changeable nature 
of science, I will have 
my students do the 
experiments and 
activities we carried 
out in our lesson. I will 
help my students 
understand the 
changeable nature of 
science”. 

 
Table 2 presents one participant's opinion on each code. Similarly, below, I gave another participant's view on 
each code by quoting directly. Three participants (MF2, LF2, and HF1) held a positivist view about the 
changeable nature of scientific knowledge. For example, HF1 stated: “I understand that scientific knowledge is 
not certain”. On the other hand, other participants adopted the constructivist philosophy at the end of the course 
in this dimension. LF1 said: “I realized that scientific knowledge can change and develop. Scientists who have 
studied this issue made me realize this situation”. 
Two participants stated that when they become teachers in the future, they will teach by adopting a positivist 
philosophy about the change and development of scientific knowledge. Three participants mentioned that they 
would adopt the constructivist philosophy in this dimension. For example, HF1 stated: “I learned that I have to 
narrate to my students that scientific knowledge is not certain”. On the other hand, LF1 said: “I would make 
students realize that scientific knowledge is not certain and can change. I would make them realize that they can 
change scientific knowledge in the future”. 
3.2 Results in the Category of the importance of Logical Inference 
Table 3. Examples of the opinions of participants in the category of the importance of logical inference 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
LF2: “Scientists 
arrive at different 
conclusions using the 
same data. Scientists 
need to make logical 
inferences”. 

MF1: “Scientists like 
Lederman have argued that 
scientific knowledge can be 
developed by making logical 
inferences as a result of 
experiments and 
observations”. 

HM: “By changing 
the variables, logical 
inference emerges as 
a result of long-term 
observation”. 

MM: “I will encourage 
students to think through 
activities. I will guide them so 
they can inquire about a 
scientific event and expect 
solutions from them based on 
their observations”. 

 
Table 3 presents LF2's opinion on the positivist philosophy adopted in the lesson. On the other hand, eight 
participants held a constructivist view about the importance of logical inference. For example, LM expressed: 
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“Scientists have argued that scientific knowledge can be reached by making logical inferences as a result of 
observations”.  
Table 3 displays MM’s opinion on the positivist philosophy. He will teach by adopting a positivist philosophy 
about the importance of logical inference. On the other hand, HF2 expressed the constructivist philosophy in this 
dimension. For example, HF2 stated: “I will enable my students to do the activity in the future, and I will make 
them understand that scientific knowledge is based on logical inferences. I will also help them understand the 
working processes of scientists”. 
3.3 Results in the Category of the Importance of Experiment and Observation 
Table 4. Examples of the opinions of participants in the category of the importance of experiment and 
observation 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
MF2: “Experiments 
and observations are 
very important for 
the development of 
scientific 
knowledge”. 

HF1: “Scientists emphasized that 
experiments and observations 
are important for the exchange 
of scientific knowledge. 
Therefore, scientific knowledge is 
not absolute and may change 
with experiments and 
observations”. 

LF2: “I state that 
scientific knowledge 
is put forward 
through experiments 
and observations”. 

MF1: “When I become a 
teacher in the future, I 
will try to make my 
students find scientific 
information through 
experiments and 
observations”. 

 
Table 4 shows MF2’s positivist view on the importance of experimentation and observation that she adopted in 
the lesson. Similarly, LM said: “Scientific knowledge is obtained through experiments and observations”. On the 
other hand, six participants believed in a constructivist view of this dimension. For example, MM mentioned: 
“Scientists state that scientific knowledge can be reached through experiments and observations”.  
Table 4 presents LF2’s opinion on the positivist philosophy. She will teach by adopting a positivist philosophy 
about the importance of experiment and observation. On the other hand, four participants expressed the 
constructivist philosophy in this dimension. For example, HF2 stated: “I enable my students to reach scientific 
knowledge through experiments and observations. I can develop my students' critical thinking skills through 
observations. I enable my students to reach the scientific knowledge themselves through experiments and 
observations”. 
3.4 Results in the Category of the Role of the Scientist in Science 
Table 5. Examples of the opinions of participants in the category of the role of the scientist in science 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
LF2: “The words of 
scientists should be included 
in the lectures. I think that 
scientists should continue 
trial and error while 
developing scientific 
knowledge”. 

HF2: “Scientists state that we 
need to understand the life, 
prior knowledge, and 
characteristics of the scientist 
to understand scientific 
knowledge”. 

MF2: “I tell my 
students those 
scientists have a 
different 
opinion”. 

HF1: “In my future 
lessons, I will make my 
students understand the 
lives of scientists so that 
they can learn 
meaningfully”. 

 
Table 5 shows LF2’s positivist view on the role of scientists that she adopted in the lesson. Similarly, HM said: 
“Since scientists are affected by the environment they live in, they have had an impact on the emergence of 
scientific knowledge”. On the other hand, eight participants believed in a constructivist view of this dimension. 
For example, LM mentioned: “Scientists like Lederman have stated that we can reach different conclusions 
about our studies because we all have different experiences. Therefore, the past experiences of scientists may 
play a role in reaching different results in scientific studies”.  
Table 5 presents MF2’s opinion on the positivist philosophy. She will teach her lesson by adopting a positivist 
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philosophy about the role of scientists. Similarly, LF2 states: “I explain that scientific knowledge emerges from 
the work of scientists”. On the other hand, five participants expressed the constructivist philosophy in this 
dimension. For example, LF1 stated: “In the future, I will make my students realize that women also make 
important contributions to scientific developments”. 
3.5 Results in the Category of the Importance of Imagination and Creativity 
Table 6. Examples of the opinions of participants in the category of the importance of imagination and creativity 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
MM: “Imagination 
and creativity are 
used in the 
development and 
exchange of scientific 
knowledge”. 

HF2: “Lederman 
emphasized the 
importance of 
imagination and 
creativity in the 
development process of 
scientific knowledge”. 

HM: “I state that 
imagination is 
very effective in 
obtaining scientific 
knowledge”. 

MF1: “To develop the imagination 
of my students, I will ask them the 
question of what would you do if it 
were you. To develop the 
imagination and creativity of my 
students, I will create an 
environment where they can freely 
express their ideas”. 

 
Table 6 shows MM’s positivist view on the creativity and imagination that he adopted in the lesson. On the other 
hand, eight participants believed in a constructivist view of this dimension. For example, MF2 expressed: “I will 
tell students to use their imagination and creativity in their learning process”.  
Table 6 presents HM’s opinion on the positivist philosophy. He will teach his lesson by adopting a positivist 
philosophy about creativity and imagination. On the other hand, seven participants expressed the constructivist 
philosophy in this dimension. For example, LM stated: “I will expect my students to discuss what they could do 
if they were scientists developing theories about gases”. 
3.6 Results in the Category of the Influence of Socio-Cultural Values on the Development of Scientific 
Knowledge 
Table 7. Examples of the opinions of participants in the category of the influence of socio-cultural values on the 
development of scientific knowledge 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
MF2: “Scientific 
knowledge is 
affected by 
socio-cultural 
values”. 

MM: “Scientists made me 
realize that religious 
beliefs and environmental 
factors are influential in 
the development of 
science”. 

MF2: “To explain that 
scientific knowledge is 
influenced by 
socio-cultural values, I 
will explain the cultures 
of scientists to my 
students”. 

HF2: “To show my students that 
language has a great impact on 
the development of science, I 
will make every effort to ensure 
that my students and I use 
scientific language correctly”. 

 
Table 7 shows MF2’s positivist view on the socio-cultural values that she adopted in the lesson. Similarly, LF2 
emphasized: “Scientific knowledge is affected by socio-cultural values”. On the other hand, seven participants 
believed in a constructivist view of this dimension. For example, LM explained: “To create socio-cultural 
awareness in students, no explicit knowledge should be presented”.  
Table 7 presents MF2’s opinion on the positivist philosophy. She will teach her lesson by adopting a positivist 
philosophy about socio-cultural values. On the other hand, five participants expressed the constructivist 
philosophy in this dimension. For example, LF1 stated: “I will use scientific language effectively so that students 
do not have misconceptions”. 
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3.7 Findings in the Category of the Non-Hierarchical Order between Theory and Law 
Table 8. Examples of the opinions of participants in the category of the non-hierarchical order between theory 
and law 
Codes 
The philosophy adopted in the lesson Future philosophy 
Positivism Constructivism Positivism Constructivism 
LM: “Theories explain phenomena 
that emerge as a result of unrelated 
observations in various fields of 
research. In addition, the theory is 
an indirect statement used to explain 
observable phenomena. Laws are 
mathematical relations. Laws are 
direct statements that describe 
observable phenomena in nature. 
There is a hierarchy between theory 
and law”. 

HM: “Scientists state that there 
is no hierarchy between law and 
theory. They also state that some 
laws were created before 
theories. Boyle, for example, 
expressed his law in 1670. In 
1870, the kinetic molecular 
theory explaining this law was 
introduced to the scientific 
world”. 

LM: “I will 
read theory 
and laws to 
my students 
in the future”. 

MF1: “I will make 
my students realize 
that the law is not 
100% certain”. 

 
Table 8 indicates LM’s positivist view on the socio-cultural values that she adopted in the lesson. LM had a 
misconception that He thought there was a hierarchical relationship between theory and law. Similarly, LF2 
explained: “I learned in this lesson that laws can change. I realized that there are theories that explain the laws. 
I also learned that there is no hierarchical relationship between theory and law”. On the other hand, four 
participants believed in a constructivist view of this dimension. For example, MF1 explained: “Based on the 
opinions of scientists, I will make my students comprehend the concepts of law and theory”.  
Table 8 presents HM’s opinion on the positivist philosophy. He will teach his lesson by adopting a positivist 
philosophy about the non-hierarchical order between theory and law. On the other hand, MF1 and HF2 expressed 
the constructivist philosophy in this dimension. For example, HF2 said: “In the future, I will try to eliminate the 
misconception of the hierarchical relationship between theory and law in my students”. 
3.8 Findings Related to the Focus Group Interview 
Table 9. Classification of the participants according to their philosophical opinions 

Codes 
The philosophy adopted in the lesson Future philosophy 
Participant Positivism Constructivism Participant Positivism Constructivism 
HF1 1 6 HF1 2 5 
HF2 - 7 HF2 - 7 
HM 1 6 HM 3 1 
MF1 - 7 MF1 - 5 
MF2 5 2 MF2 3 2 
MM 2 5 MM - 3 
LF1 - 7 LF1 - 5 
LF2 6 1 LF2 3 1 
LM 2 5 LM 1 2 

 
As seen in Table 9, most of the participants described themselves as constructivists in terms of the nature of 
science in the document. Similarly, they continued their views in the focus group interview. Only HM had a 
different opinion than the one he expressed in the document. He said he adopted a constructivist philosophy. He 
stated that he would necessarily be a positivist because of the multiple-choice exam system in Turkey. LF2 and 
MF2 continued their positivist ideas during the interview and stated that they would adopt teacher-centered 
teaching in the future. 
4. Discussion 

The study concludes that the participants adopted constructivism as a philosophy after the lesson. Constructivist 
philosophy expects learners not to focus on what scientific knowledge is. In addition, constructivism emphasizes 
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students' focus on how scientific knowledge is formed (O’Connor, 2022). Focusing on the development process 
of scientific knowledge is very important for the development of the inquiry skills of the future students of the 
participants. 
The present study concludes that only two participants adopted a positivist view of the nature of science. These 
participants think that scientific ideas about the nature of science are not formed by scientists. They focus on 
absolute truths. For example, they state that scientific knowledge is changeable. They do not state that we are 
expressing that this information is subject to change according to the opinions of the scientists. In other words, 
they focus on the product rather than the development process of scientific knowledge. These participants did not 
consider these dimensions to be the views of Lederman (1992). On the contrary, they accepted the information 
they learned about this dimension as absolute truth. 
This study argues that pre-service science teachers should be educated as constructivists. In addition, when they 
become teachers in the future, they should educate their students by adopting the constructivist philosophy. The 
current study contributes to the literature in two ways. First, the current study states that pre-service science 
teachers should be educated according to the constructivist philosophy to adopt the constructivist philosophy 
during their education (Pande & Bharathi, 2020). Secondly, the present study claims that the education system 
should be organized according to constructivist philosophy for pre-service science teachers to be constructivists 
in terms of the nature of science in the future (Adal, & Cakiroglu, 2022). 
Pre-service science teachers have difficulties in adopting the constructivist philosophy. One of the reasons for 
this is that pre-service science teachers cannot benefit from faculty members who have adopted the constructivist 
philosophy during their education at the faculty of education (Crawford, 2007; Dickerson et al., 2008; 
Uzuntiryaki et al., 2010). They also expressed this reason during the focus group interview. Another reason is the 
multiple-choice high school and university entrance exams in Turkey. As long as there is an examination system 
based on a positivist philosophy, it will be very difficult for teachers to adopt constructivist philosophy (Işık et al. 
2010). Moreover, the participants frequently criticized this positivist assessment and evaluation system during 
the focus group interview. Pre-service science teachers evaluated this system as a system that prevented them 
from adopting the constructivist philosophy. 
In conclusion, the current study highlights the importance of philosophy in science education. Science education 
will be incomplete without philosophy. Therefore, this study will contribute to the pre-service science teachers' 
forming a philosophy toward constructivist teaching practices. 
4.1 Suggestions 
The present study suggests some recommendations based on the findings and limitations of the study. This study 
gives awareness to the people who create the science education program. Pre-service science teachers stated that 
although they adopted the constructivist philosophy, they could be positivists due to the system in the future. 
Therefore, curriculum organizers should organize the system according to the constructivist philosophy. The 
participants stated that the transition from positivist philosophy to constructivist philosophy would be easy when 
teachers use scientific language. Therefore, training should be given to pre-service teachers and teachers that will 
enable them to acquire the constructivist language of science. 
This study first uses documents to collect data. Then, it aims to examine the data in-depth with a focus group 
interview. However, this study did not yield enough data on some aspects of the nature of science. Hence, future 
studies should use individually structured interviews to obtain in-depth data. 
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