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Abstract  

Since ancient times, the nature of science and the difference between 

science and non-science have been important topics for study. Today in science 

education considerable emphasis is given to the training of scientifically literate 

individuals who can make use of critical thinking skills. On the other hand, 

recent studies have revealed a prevalence of non-scientific beliefs. 

This study examines preservice science teachers’ opinions about the 

characteristics of science and about scientific and non-scientific knowledge. 

Forty nine preservice science teachers in the Science Teacher Education 

Department at one university participated in the study. Data were obtained 

from their responses to open-ended questions and to a questionnaire related to 

scientific literacy. The open-ended questions probed the preservice teachers’ 

opinions about science and about scientific and non-scientific knowledge. The 

questionnaire determined their scientific literacy levels. Both qualitative and 

quantitative data analyses were conducted. Analysis of the open-ended 

questions was done by content analysis. The frequency of responses was 

calculated using the Scientific Literacy Scale. It was found that preservice 
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science teachers have problems identifying some of the characteristics of science 

and scientific knowledge such as changeability and testability. They have also 

misconceptions related to scientific theories and scientific laws. However, most 

of them aware importance of some of the scientific criterias such as creativity, 

imagination and socio-cultural values. Some possible implications are 

suggested in the light of these results. 

Key Words: Scientific and non-scientific knowledge, Characteristics of 

science, Preservice science teachers   

 

Öz 

Antik çağlardan beri bilimin sınırlarının belirlenmesi filozoflar için 

önemli bir konu olmuştur ve bu konu hala önemini korumaktadır. Günümüzde 

fen eğitiminde tüm dünyada bilimle ilgili konularda eleştirel düşünme 

becerilerini kullanabilmeleri için bireylerin bilimselokuryazarlık eğitimine 

önemli vurgu yapılmaktadır. Buna karşılık, son yıllarda yapılan çalışmalar 

bireylerin bilimsel olmayan alanlara yönelik inançlarının yüksek düzeyde 

olduğunu göstermektedir.  

Bu çalışmada fen bilgisi öğretmen adaylarının bilimin özellikleri, bilimsel 

ve bilimsel olmayan bilgi ile ilgili görüşleri araştırılmıştır. Çalışmaya bir 

üniversitenin Fen Bilgisi Öğretmenliği Ana Bilim Dalı’nda öğrenim gören 49 fen 

bilgisi öğretmen adayı katılmış ve veriler bu öğretmen adaylarının açık uçlu 

sorulara ve bilimsel okuryazarlık ile ilgili ölçeğe verdikleri yanıtlardan elde 

edilmiştir. Açık uçlu sorular öğretmen adaylarının bilim, blimsel ve bilimsel 

olmayan bilgi ile ilgili görüşlerini değerlendirmek amacı ile uygulanmıştır. 

Bilimsel okuryazarlık ölçeği ise öğretmen adaylarının bilimsel okuryzarlık 

düzeylerini belirlemek için uygulanmıştır. Veri analizi için nicel ve nitel analiz 

yöntemlerinden yararlanılmıştır. Açık uçlu soruların analizi için içerik analizi 

yapılırken ölçek analizinde verilen yanıtların sıklığı hesaplanmıştır. 

Araştırmadan elde edilen sonuçlar fen bilgisi öğretmen adaylarının bilim ve 

bilimsel bilginin özelliklerini belirlemede problem yaşadıkları (değişebilirlik, 

denenebilirlik) tespit edilmiştir. Aynı zamanda bilimsel teoriler ve kanunlar ile 

ilgilikavram yanılgılarına sahip oldukları belirlenmiştir. Buna karşılık, 

öğretmen adaylarının yaratıcılık, hayal gücü ce sosyo-kültürel değerler gibi 

bazı bilimsel kriterlerin öneminin farkında oldukları bulunuştur. Araştırma 

sonucunda fen bilgisi öğretmen adaylarının alanları ile ilgili olarak ve bilim ve 

bilimsel bilginin yapısı ve özellikleri hakkında bilgi sahibi olmasının gerekliliği 

önerilmiştir.  

Anahtar Kelimeler: Bilimsel ve bilimsel olmayan bilgi, Bilimin 

özellikleri, Fen bilgisi öğretmen adayları 
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Introduction 

Although the influence of science in this century has been great, some fields of 

inquiry are seen as being unscientific. Various explanations have been offered to 

distinguish scientific from non-scientific knowledge. The issue, referred to as the 

demarcation problem, has been examined by philosophers of science for many years as 

they attempt to clarify the nature of scientific and non-scientific knowledge, the 

characteristics and universal qualities of science, and the difference between scientific 

and non-scientific opinion (Uslu, 2011). 

It is generally agreed that science develops a useful understanding of the 

physical world and obtains reliable information through research based on observation 

and experiment (Erçek, 2008; Settlage & Southerland, 2012; Uslu, 2011). Science is also 

seen as a problem-solving activity in the context of observations and hypotheses. In 

other words, science employs a test-mistake-debugging process (Yıldırım, 2008, p. 127). 

Yıldırım emphasized the most important features of science and stressed that no 

matter how much it seems to be verified, each theory or hypothesis cannot lead to 

certainty. That is, it cannot be proved since it is open to falsification by new studies.  

According to Pena and Paco (2004), knowing science does not mean simply 

knowing scientific facts. It means understanding the nature of science, the criteria of 

evidence, the design of meaningful experiments, the evaluation of possibilities, the 

development of theories, and many other components of scientific research. On the 

other hand, non-scientific knowledge cannot be developed by the scientific method 

and a scientific perspective. Rather, it is based on beliefs, values, and ideologies 

(Thagard, 2011; Uslu, 2011). Non-scientific knowledge includes enterprises, doctrines 

and activities which are not scientific but which may be misrepresented as scientific, 

even when unsupported by research that meets scientific standards (Efthimiou & 

Llewellyn, 2004; Erçek, 2008; Uslu, 2011). Such non-scientific knowledge, as described 

in the literature, includes metaphysical doctrines, pseudoscience, conspiracy theories, 

and ideologies (Uslu, 2011). Yıldırım (2008, p. 43) defined metaphysics as an attempt to 

understand the world through intellectual activity and intuition and to express the 

truth behind events according to one or more principles. He claims that incompatible 

metaphysical systems are born because this field cannot be examined in a factual way. 

On the other hand, Beyerstein (1995) described pseudoscience as a field that tries to 

appropriate the prestige of genuine sciences by copying their outward trappings and 

protocols. Pena and Paco (2004) stressed that the underlying methodology, logic, and 

epistemology of pseudoscience do not belong to science. These researchers also 

indicated that people who believe that pseudoscience is scientific often ignore the 

underlying philosophy and methodology of science. Pseudoscientific claims have some 

questionable characteristics such as the use of uncontrolled experiments, specially 

selected samples, distortion of observation, and biased interpretation of data (Uslu, 
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2011). In addition, they tend to incorporate story-based features rather than scientific 

reasoning (Erçek, 2008). Usually they appeal to strong emotional needs such as cures 

for diseases, assurances about life after death, satisfaction of spiritual hunger, and 

promises to provide things people do not have (Sagan, 2010, p.14; Wynn & Wiggins, 

2002, p. 28). The aim of science, on the other hand, is not to provide emotional 

satisfaction, but to describe fundamental processes in nature (Yıldırım, 2008, p. 454).           

Uslu (2011) stated that distinguishing pseudoscience from science is more 

difficult than distinguishing non-science from science, because pseudoscience makes 

apparently scientific claims. Consequently, such claims can have an effect on people. In 

studies intended to determine the boundary between scientific and non-scientific areas 

of knowledge, researchers have focused on various criteria with regard to science and 

scientific knowledge (Carter & Wheldall, 2008; Efthimiou & Llewellyn, 2006; Thagard, 

2011; Uslu, 2011, Yıldırım, 2008). Thagard (2011) indicated that although identifying 

such criteria is not sufficient to create a boundary between science and pseudoscience, 

it does provide a profile that allows us to make a distinction between them. In the 

philosophy of science, the descriptive characteristics of a science are listed as follows 

(Yıldırım, 2008, p. 405): 

1. it can be described as an objective phenomenon that requires explanation  

2. it is factually testable in terms of explanatory hypotheses or theories 

3. it is suitable for new perspectives.  

According to these features, firstly, scientifically accepted knowledge must 

include a group of phenomena that can be described. There will be a particular 

hypothesis or theory to explain these phenomena or phenomenological relations. 

Secondly, the hypothesis or theory must be testable (Yıldırım, 2008, pp. 407). 

Testability means that the obtained knowledge is publicly available, transparent, and 

the accuracy and validity of that knowledge can be monitored in an objective way 

(Uslu, 2011). Carter and Wheldall (2008) also stressed the importance of testability and 

falsifiability with regard to scientific claims. Yıldırım (2008, pp. 408) indicated that, due 

to the possibility of finding confirmatory evidence for every proposition, a claim or 

theory is not assessed only by verification, but also by falsifiability. Yıldırım (2008, pp. 

42-43) stated that scientific reasoning is the most obvious feature which distinguishes 

science from non-science, reasoning refined by continuous testing and correction. The 

third criterion of scientific knowledge is its openness to change due to new facts or 

perceived phenomena. This is an indication that science is progressive and open to 

development (Uslu, 2011).  

Research has shown that students, like people in general, have high levels of 

belief concerning pseudoscience and paranormal phenomena (Kallery, 2001; Pena & 

Paco, 2004; Diaz-Vilela & Gonzalez-Alvarez, 2004; Farha & Steward, 2006; Kallery, 

2001; Pena & Paco, 2004). Kallery (2001) found that most of the teachers studied 

believed that astrology and astronomy are scientific. Another study found that 
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students tended to accept some paranormal claims (Diaz-Vilela & Gonzalez-Alvarez, 

2004), including psychic abilities, spiritual healing, haunted houses, and spirits (Farha 

& Stewart, 2006). Researchers found no relationship between students’ paranormal 

beliefs and their educational level (Sürmeli & Saka, 2010). These studies indicate that 

individuals who do not understand science and scientific knowledge may have a 

tendency to turn to irrational doctrines and obsessions. In order to discourage this 

tendency, it is important to teach children at an early age about science and scientific 

knowledge, and to show them how to distinguish science from other fields. Science 

teachers have an important role to play in providing children with this knowledge. To 

that end, it is also important that teachers themselves know the characteristics of 

science and are able to distinguish science from non-science. Students in science 

courses should not only gain knowledge of scientific topics but should also acquire 

scientific literacy, which is an important goal of science education (Özdem et al., 2010). 

In this study we aim to find out how preservice teachers distinguish science from non-

science. 

Method   

Sample 

The study was conducted during the Spring semester of the 2011-2012 academic 

year. The sample consisted of 49 preservice science teachers during their second year of 

Science Teacher Education at one university. 

Research Instrument 

Data for the study were obtained from responses to a questionnaire and open-

ended questions related to scientific literacy. The open-ended questions were asked to 

determine what pre-service teachers think about science/scientific knowledge, how 

they distinguish science from non-science, and what they know about the 

characteristics of science, scientific knowledge, and non-science. 

The characteristics of science identified in The Scientific Literacy Scale, 

developed by Akgün (2010), include tentativeness, multiple ways to do scientific 

research, changeability, creativity, social-cultural values, observations, inferences, 

theories, and laws. In this study, this scale was administered to preservice science 

teachers. The Likert-type scale consisted of 28 items. The reliability of the scale was 0.66 

in the original study and 0.65 in this study.  

Analysis 

Both qualitative and quantitative data analysis were used in this study. 

Statistical analysis was carried out by means of SPSS 17 for quantitative data analysis, 

and descriptive statistics were used to examine the frequencies.   
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Qualitative data analysis employed content analysis that entailed coding and 

creating themes related with preservice science teachers’ responses to the open-ended 

questions. The answers were examined by the two researchers separately. Based on 

their examinations, relevant themes were created and compared in order to find 

similarities and differences. After reaching consensus on the themes, both of the 

researchers re-examined responses and checked the relevant themes, and then the 

consistency between the researchers was evaluated. To examine reliability, the formula 

suggested by Miles and Huberman (1994) was applied (Reliability = Number of 

agreements / Total number of agreements + Disagreements).  

The finding (0.88) revealed that the coding procedure was reliable.  

 

Findings 

Table 1. Frequency values of preservice science teachers’ opinions on scientific 

knowledge 

 

Scientific knowledge should be … f 

based on experiments and observations  24* 

based on research and investigations  9 

based on scientific criteria 1 

accurate and certain/not changed 19 

verified/proven  28* 

accepted by everyone 20* 

based on scientific subjects such as physics, chemistry, biology and 

medicine 
6 

theory or law 12 

Table 1 shows the frequency values of preservice science teachers’ opinions 

about scientific knowledge. Since some of the participants’ answers were put into more 

than one category, the total number of participants specified is more than 49. As seen 

in Table 1, more than half of the participants (f: 28) thought that scientific knowledge 

should be proved or verifiable. Results also showed that scientific knowledge should 

be proved by experiments and observations (f: 24). In addition, 20 participants thought 

that universal acceptance was a criterion for scientific knowledge, that the same 

conclusions should be reached anywhere in the world, and that the same inferences 

pertaining to the natural world should be perceived by everyone in the same way. Of 

the 49 participants, 19 indicated that certainty is a characteristic of scientific knowledge 

as follows:  
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‘Scientific knowledge is legalized and irrefutable – scientific knowledge is 

unquestionably true, accurate'; ‘<knowledge must be accurate and verifiable’; 

‘<accuracy of scientific knowledge should not be changed by other factors’; 

‘<scientific knowledge is difficult to change’; ‘<scientific knowledge is not falsifiable’. 

Just one of the participants expressed both of the two characteristics of scientific 

knowledge as follows:  

‘<accuracy of scientific knowledge should be revealed. Scientific knowledge 

should give the same results in each experiment and observation, and, most 

importantly, it should be develop over time.. 

 

Table 2. Percentage values of Scientific Literacy Scale 

 

Changeability/ Uncertainty 
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e 

Science produces changeable, imprecise 

conclusions (inferences). 
14.3 36.7 10.2 34.7 4.1 

Science proves the facts precisely.  4.1 8.2 26.5 42.9 18.4 

Table 2 shows the data obtained from the scientific literacy scale. While 36.7% 

of the participants indicated that they disagreed with the statement ‘Science produces 

imprecise inferences (conclusions)’, 34.7% indicated that they agreed with the 

statement. In view of results obtained from the open-ended questions, it can be 

inferred that preservice science teachers consider scientific knowledge to be 

unchangeable, proven, and accurate.  

Table 2 also shows that 42.9% of the participants agreed with the statement 

‘Science proves the facts precisely’. The results also show that most of the participants 

(f: 28) thought that the accuracy of scientific knowledge is definitely proven. Some of 

the expressions which support this opinion are as follows:  

‘<Any knowledge which is demonstrable is scientific’; ‘<knowledge which 

has been proved and accepted by everyone is scientific’; ‘<knowledge which is 

unproven and not been accepted by everyone is unscientific’. 

 

Only one participant claimed that knowledge can be falsified or verified: ‘Scientific 

knowledge is knowledge which can be verified and falsified with positive sciences”.                  
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In their responses to the open-ended questions, most of the participants 

emphasized the importance of experimental studies and shared the opinion (Table 1; f: 

24) that scientific knowledge should be based on observations and experiments. One 

expression of this opinion is as follows: 

‘If as a result of experiments there is sufficient information, then it is 

scientific<, but we cannot say that knowledge based on assumptions is scientific, 

without doing experiments’. 

However, participants who identified scientific knowledge as proven 

information also mentioned that experiments should be done in order to prove the 

information. They stated this opinion as follows:  

‘...experiments should be done to accept the accuracy of the knowledge’.   

As seen in Table 1, besides experiments and observations, participants also 

emphasized the need for research and investigation:  

‘Scientific knowledge is knowledge obtained through experiment, observation, 

and activities based on research’.  

Such responses indicated that accurate results obtained from experiments and 

observations should be used to prove knowledge. 

 

Table 3. Percentage values of Scientific Literacy Scale 
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Scientists often think of experiment to make a 

provision.  
4.1 30.6 

20.4 40

.8 

4.1 

An experiment can prove a theory.  2 8.2 16.3 55.1 18.4 

Observations and Inferences 

 

Scientists accept theoretical forms which 

cannot be seen directly. 
  2 24.5 42.9 18.4 6.1 

The process of creating knowledge based on 

inferences belongs to the natural world and to 

observations. 

  2 10.2 16.3 57.1 14.3 
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In addition to data obtained from open-ended questions, data obtained from 

the Scientific Literacy Scale, (see Table 3) show that 40.8% of the participants indicated 

that they did not agree with the statement ‘In order to make a provision an experiment 

should be considered’. On the other hand, 30.6% of disagreed with the statement. 

Furthermore, 55.1% agreed with the statement ‘An experiment can prove a theory’.   

Table 3 also shows that, while 42.9% of the participants are uncertain about the 

statement ‘Scientists accept theoretical forms which can not be seen directly’, 57.1% 

agreed with the statement ‘Scientific process is based on inferences and observations’.  

 

Table.4. Percentage values of Scientific Literacy Scale 

 

Creativity 
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Scientists use their imagination and creativity in 

several stages of scientific research.   2  8.2  8.2  51 30.6 

 

In their responses to open-ended questions, participants emphasized that 

scientific knowledge should be objective and not subjective. Some expressed their 

opinions as follows:  

‘I make discriminations based on objective approaches rather than subjective 

considerations’; ‘<all objective judgements whose accuracy have been proved are 

called scientific knowledge’.     

Although they did not mention creativity and imagination in their responses, 

analysis of the scale (Table 4) shows that 51% of the participants agreed that creativity 

and imagination in research contribute to scientific knowledge.   
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Table 5. Percentage values of Scientific Literacy Scale 

 

Multiple ways to do scientific research  

S
tr

o
n

g
ly

 

d
is

ag
re

e 

D
is

ag
re

e
 

U
n

ce
rt

ai
n

 

A
g

re
e 

S
tr

o
n

g
ly

 

ag
re

e 

Science has a single form of research called the 

scientific method.  
14.3 36.7 24.5 22.4 2 

Scientific knowledge is created in many different 

ways (observation, analysis, research in library). 

doing experiments) 

2 - - 57.1 40.8 

Socio-cultural values  

Scientists’ training, experiences, ideas, studies and 

philosophies effect their perceptions  data they 

obtained and their interpretations 
- 4,1 4,1 61,2 30,6 

Scientists configure the theories in order to guide 

future studies. 
- 2 12,2 77,6 8,2 

In their responses to open-ended questions, participants did not mention the 

effect of socio-cultural values and multiple paths to scientific knowledge (Table 1). On 

the other hand, results of the scale show that while 36.7% did not agree with the 

statement ‘Science has a single form of research called the scientific method’, 22.4% 

agreed with and 24.5% were uncertain about this statement (Table 5). In addition, table 

5 shows that almost all of the participants (97.8%) agreed that scientific knowledge can 

be reached through observation, analysis, library research, and experimentation. As 

seen in Table 5, participants were of the opinion that scientific studies are influenced 

by scientists’ training, experiences, ideas, studies, and philosophies (61.2%). They also 

agreed that in order to guide future scientific studies, scientists configure the theories 

(77.6%). 

Table 6. Percentage values of Scientific Literacy Scale 

Theories and Laws  
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Scientific theories are not facts; they are explanations.  12.2 24.5 28.6 30.6 4.1 

Scientific law is a comprehensive and verified theory.  - 8.2 12.2 44.9 34.7 

Scientific laws define the relationship between 

observable events, but cannot explain them.   

14.3 57.1 22.4 6.1 - 

Scientists create models or theories with their 

explanations. 

- 8.2 6.1 75.5 10.2 
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From the responses to open-ended questions it was determined that some of the 

participants (Table 1, f: 8) have the opinion ‘Knowledge that has accuracy carries the 

nature of law’. Additionally, some have the opinion (Table 1, f: 4) ‘Scientific knowledge 

should be theory or law’, or ‘If it is in the stage of theory and law, everything is 

scientific’. However, there are also some participants who define law as ‘verified 

theory’. 

In addition to these results, analysis of the scale shows that participants 

considered scientific laws to be comprehensive and verified theory (44.9%).  However, 

57.1% disagreed that scientific law defines the relationship between observable events 

but is insufficient as an explanation (Table 6).   

Discussion and Conclusion 

While the debate continues to draw a line between science and non-science and 

attempts to define scientific criteria, at least some researchers agree on some of the 

criteria (Smith & Scharman, 1999; Lederman, Abd-El-Khalick, Bell & Schwartz, 2002, 

McComas et al., 1998). Among these criteria, the most prominent are changeability and 

the progression of scientific knowledge. Therefore, future studies of the nature of science 

will have these and other criteria to bear in mind, and individuals will need to turn 

scientific studies in this direction. Many researchers (Holdbrook, 2007; Lederman & 

Lederman, 2004; McComas et al., 1998) have mentioned the importance of education in 

order to understand the nature of science. In this study, we have tried to determine 

what kind of perceptions preservice science teachers’ have with regard to science and 

scientific criteria.  

The results of this research show that some of the preservice science teachers 

studied had contradictory opinions about changeability, which is the most important 

characteristic of scientific knowledge. In addition, it was also found that preservice 

science teachers have traditional opinions on accuracy and certainty and the invariance of 

scientific knowledge. This result is consistent with the results of some earlier studies 

(Lederman, 1992; Bell, 2004) related to scientific criteria. It has been said that the reason 

preservice science teachers think like this is that their education has been based on a 

traditional approach that emphasizes the need to memorize (Irez, 2008; Bell, 2004). This 

training causes them to perceive scientific knowledge as being based on experiments 

that result in accurate and constant information. This might cause them to misinterpret 

the nature of science as static and boring. Researches have emphasized that scientific 

explanations are based on a great deal of experimental and observational evidence. 

These studies reveal that students see the actions of science, including evidence of 

dynamic, changing and interesting phenomena but are unaware of the tentativeness of 

scientific explanations (Settlage & Southerland, 2012, p. 44). In this study, the 

preservice science teachers agreed that scientific knowledge should be testable and 
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observable. They perceived the importance of doing experiments, but they were also of 

the opinion that these observations and experiments should be precise and constant 

and are undertaken in order to prove scientific knowledge. These results are in line 

with those of Ryder and his colleagues (1999).  

Earlier studies have shown that many teachers and students believe in the 

hypothesis-theory-law sequence which is now considered to be an incorrect 

representation of the scientific process in many textbooks (Rubba & Harkness, 1993; 

Kılınç, 2010; Tatar, Karakuyu, Tüysüz, 2011; Shiang-Yao & Lederman, 2007),  especially 

as revealed by Keesler (1945) (cited in Irez, 2008). In contrast with the above 

descriptions related to theory and law, hypotheses are trial explanations whose fates 

are determined by testing (Settlage & Southerland, 2012, p. 45). Continuous confusion 

related to these scientific concepts may have a negative effect on the acquisition and 

development of scientific knowledge. In this study, the results indicate that preservice 

science teachers who have opinions regarding unchangeability and certainty of 

scientific knowledge have also misconceptions about theories and laws (Tatar, Karakuyu 

& Tüysüz, 2011). They also have opinions with regard to invariance and the accuracy of 

laws. In addition, this study showed that preservice science teachers perceive theory as 

a sub-step of the law and they have the misconception that theory becomes scientific law 

when it is proven. This misconception has been encountered in various earlier studies 

(Turgut, 2009; Settlage & Southerland, 2012, p. 45; Shiang-Yao & Lederman, 2007). 

Hence, preservice science teachers perceive scientific laws as being unchanging and 

indisputable. However, while a law is considered to be a specific, straightforward and 

simple description of nature, theories are the most powerful, and most theories 

support explanations for natural phenomena (Settlage & Southerland, 2012, pp. 44-45). 

Therefore, theories and laws are accepted as different concepts in science. Mumba and 

his colleague (2008) stressed the importance of instruction regarding scientific theories 

and laws. They found that chemistry teaching fellows who had uninformed views 

concerning these characteristics of scientific knowledge had developed a better 

understanding through instruction. 

Creativity and imagination are essential qualities of the scientist when designing 

experiments for testing hypotheses, developing ways to gather evidence, and 

interpreting data to develop reasonable explanations (Settlage & Southerland, 2012, pp. 

36). Results of this study reveal that half of the preservice science teachers agreed with 

the importance of creativity and imagination in the constitution and development of 

scientific knowledge. In addition, the results show that most preservice science 

teachers were aware of the influence of socio-cultural values, including scientists’ ideas, 

experiences, and education, on scientific knowledge. In their comments, however, they 

did not mention scientific creativity and socio-cultural values that affect scientific 

knowledge. In other studies, also, the participants did not mention the socio-cultural 

structure of scientific knowledge (Özcan, 2011). Researchers have stated that ignoring 

scientists’ imagination, creativity, and subjectivity, all potential influences on scientific 

knowledge, may have a negative effect on the development of science (Akerson, Abd-
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El-Khalick & Lederman, 2000). Similarly, if scientific criteria are not adequately dealt 

with during teacher training, the consequence is likely to be a negative effect on future 

students (İrez, 2008). 

According to these results, the preservice science teachers perceive science as 

accurate and certain knowledge obtained through experimentation. They emphasized 

tentativeness (testability) but mostly were unable to identify other characteristics of 

science adequately. Instead, they tended to see science as static, failing to develop new 

theories or applications. Çoban (2010) also indicated that preservice science teachers 

have inadequate understanding of science, basing their understanding mostly on 

phenomena and empirical observation. Their opinions may be associated with the 

training they received from primary education onwards (Shapira, 1989; Lucas & Roth, 

1996). Their scientific knowledge perception is important because this knowledge 

might influence their classroom practice (Lederman & Zeidler, 1987). For this reason, it 

is important that science teachers and preservice teachers receive training in order to 

understand the structure and characteristics of scientific knowledge. A more 

contemporary perspective is important for their development as teachers and the 

education of students in the future. 
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