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Abstract. The purpose of this study was to investigate the relations 
between preservice teachers' views about nature of science and sense of 
efficacy. The study group was comprised of 72 female and 24 male 
preservice teachers and their average age were 19.53 (range 18 to 35), and 
20.75 (range 18 to 52), respectively. The Nature of Science View Scale 
(NOSvs) and the Teachers' Sense of Efficacy Scale (TSES) were used as 
data collection tools. The Pearson product-moment correlation analysis 
was conducted to explore the relations between pre-service teachers' views 
about nature of science and sense of efficacy. According to the correlation 
analysis, it was determined that there is a significant correlation between 
preservice teachers' views about nature of science (p=.000 and r=.403, for 
the total score) and sense of efficacy.  

1 Introduction 
The nature of science is defined as science epistemology and as values or beliefs available 
in the essence of the development of science or scientific knowledge as the way of knowing 
[1] although there is no consensus on a specific definition. The perception of the nature of 
science has three basic components: a) understanding that science cannot find answers to all 
questions, b) understanding that inquiry in science is based on logic and that it is 
experiment-based but that it involves exhibiting imagination and explanations, c) 
understanding the social and political aspects of science [2]. Lederman, Abd-El-Khalick, 
Bell, and Schwartz [3] and Ryan and Aikenhead [4] state that teachers’ perceptions of the 
nature of science and their practice in the classroom influence their students’ views on 
science. Paying attention to teachers’ comprehension of the nature of science-inspired 
studies aiming to improve and evaluate their comprehension of the nature of science [5]. 
Various studies [6, 7, 8] made attempts to determine the correlations between teachers’ 
views and their instructional practice. However, it was found that the correlations between 
the two were more complicated than they were considered to be [9, 10]. On the other hand, 
one of the important motivational factors shaping the effectiveness of teachers in their 
classrooms is teachers’ self-efficacy [11]. Teachers’ self-efficacy is their belief in knowing 
how their students learn better and in how much they can influence them in learning 
environments [12]. Teachers’ behaviors are correlated to such variables as levels of their 
efforts, enthusiasm, planning, resolution, creativity, willingness to work with difficult 
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students and devotion to teaching [13]. In addition, they are the motivational structures 
directly influencing the classroom output [11]. Review of literature demonstrates that 
studies trying to determine teachers’ views on the nature of science are available [1, 4, 5, 
14, 15, 16, 17, 18]. In the same vein, there are also studies analyzing the development of 
teachers’ self-efficacy [11, 19]. Yet, the fact that the number of studies analyzing the 
correlations between pre-service teachers’ self-efficacy belief and their teaching of the 
nature of science was small [20, 21, 22] was the justification for conducting this current 
study.    

1.1 The aim of the study 

NOS combines various fields of science such as science history, sociology, psychology and 
philosophy, and consists of answers to questions such as what science is, how it works, how 
scientists work, and what the impact of social and cultural contexts on science is [23]. 
Hanson [24] stated that one of the factors effected on teachers' sense of self-efficacy, which 
had not been investigated, was understanding of the nature of science. These two structures 
had been examined independently in different studies but the relations between these two 
variables had not been analyzed. Chun and Oliver [20] asserted that there is no a consensus 
on whether there is a relationship between in-service and preservice teachers’ beliefs about 
the nature of science and teacher self-efficacy beliefs. Therefore, the purpose of this study 
was to investigate the relations between preservice teachers' views about nature of science 
and sense of efficacy.   

2 Method 

2.1 Study group  

The study group was comprised of 72 female and 24 male preservice teachers with an 
average age of 19.53 (range 18 to 35), and 20.75 (range 18 to 52), respectively. The scales 
were conducted to preservice teachers from five different disciplines named chemistry 
education, primary education, mathematics education, English language teaching and 
German language teaching. They came from families of differing socio-economic levels. 
Preservice teachers were participated voluntarily in the study. 

2.2 Data collection tool  

The nature of science view scale (NOSvs) and the teachers' sense of efficacy scale (TSES) 
were used as data collection tools. The Nature of Science View Scale (NOSvs) was 
developed by Temel, Şen, and Özcan [25]. The scale included 36 items (26 items were 
positive and 10 items were negative). The NOSvs had five subscales named Definition and 
Limits of Science (DLS), Scientific Method (SM), Theory-laden and Subjective Nature of 
Science (TSNOS), Socio-cultural Embeddedness of Science (SES), and Tentative and 
Empirical Nature of Science (TENOS). Each item is scored on a 5-point Likert scale with 1 
= Strongly Disagree and 5 = Strongly Agree. The Cronbach's alpha coefficient for internal 
consistency was .70 for the subscale DLS, .79 for the subscale SM, .80 for the subscale 
TSNOS, .75 for the subscale SES, and .84 for the subscale TENOS.  
 The second data collection tool of the study was the Teachers' Sense of Efficacy Scale 
developed by Tschannen-Moran and Hoy [26]. The scale was consisted of 12-items divided 
into three sub-scales, which are named as Efficacy for Instructional Strategies (EIS), 
Efficacy for Classroom Management (ECM), and Efficacy for Student Engagement (ESE). 

Each item is scored on a 9-point Likert scale with 1 = nothing and 9 = a great deal. The 
Cronbach's alpha coefficient for internal consistency was .93 for the entire scale, .86 for the 
subscale EIS, .84 for the subscale ECM and .82 for the subscale ESE. In this study, only the 
total score of TSES was used for the correlational analyses.  

2.3 Analyses of the data  

The Pearson product-moment correlation analysis was used to explore the relations between 
pre-service teachers' views about nature of science and sense of efficacy. 

3 Findings  

The findings related to the Pearson product-moment correlation analysis were given in 
Table 1.  

 
Table 1.  Findings of Pearson product-moment correlation analysis 

Correlations 
 DLS SM TSNOS SES TENOS NOSvs 

TSES Pearson Correlation .331 .208 .285 .102 .227 .403 
Sig. (2-tailed) .001 .042 .005 .324 .026 .000 

N 96 96 96 96 96 96 
  

 
The results of the correlation analysis revealed that there is a medium positive, significant 

correlation between TSES and NOSvs (r = .403, n = 96, p < .05). When the relations were 
examined between TSES and subscale of NOSvs, there is a significant and medium 
correlation between TSES and DLS and significant and small correlations between TSES 
and SM, TSES and TSNOS, TSES and TENOS. However, there was no significant 
correlation between TSES and SES (p > .05). In addition, it may be said that approximately 
16.2 % of the variance in preservice teachers’ TSES scores was explained by NOSvs 
scores.   

4 Discussion and conclusions 
In the current study, the relations between preservice teachers’ views about nature of 
science and sense of efficacy were determined with the Pearson product-moment 
correlation analysis. According to the results of correlation analysis, it was determined that 
preservice teachers' views about nature of science (p=.000 and r=.403, for the total score) 
displayed a significant correlation with sense of efficacy. In addition, preservice teachers’ 
sense of efficacy was associated with DLS, SM, TSNOS, and TENOS.  However, 
according to the correlation analysis, there was no significant correlation between sense of 
efficacy and SES.   

A review of relevant literature indicates that the number of studies concerning the 
correlations between prospective teachers’ sense of efficacy and their views about the 
nature of science is quite small [20, 21, 22].  The study conducted by Mıhladız and Doğan 
[22], for instance, points out that preservice teachers’ inadequacies in teaching the nature of 
science stem from their weak self-efficacy beliefs. In another study, Chun and Oliver [20] 
found that there were highly positive correlations between teachers’ self-efficacy beliefs 

2

SHS Web of Conferences 66, 01020 (2019)	 https://doi.org/10.1051/shsconf/20196601020
ERPA 2019



students and devotion to teaching [13]. In addition, they are the motivational structures 
directly influencing the classroom output [11]. Review of literature demonstrates that 
studies trying to determine teachers’ views on the nature of science are available [1, 4, 5, 
14, 15, 16, 17, 18]. In the same vein, there are also studies analyzing the development of 
teachers’ self-efficacy [11, 19]. Yet, the fact that the number of studies analyzing the 
correlations between pre-service teachers’ self-efficacy belief and their teaching of the 
nature of science was small [20, 21, 22] was the justification for conducting this current 
study.    

1.1 The aim of the study 

NOS combines various fields of science such as science history, sociology, psychology and 
philosophy, and consists of answers to questions such as what science is, how it works, how 
scientists work, and what the impact of social and cultural contexts on science is [23]. 
Hanson [24] stated that one of the factors effected on teachers' sense of self-efficacy, which 
had not been investigated, was understanding of the nature of science. These two structures 
had been examined independently in different studies but the relations between these two 
variables had not been analyzed. Chun and Oliver [20] asserted that there is no a consensus 
on whether there is a relationship between in-service and preservice teachers’ beliefs about 
the nature of science and teacher self-efficacy beliefs. Therefore, the purpose of this study 
was to investigate the relations between preservice teachers' views about nature of science 
and sense of efficacy.   

2 Method 

2.1 Study group  

The study group was comprised of 72 female and 24 male preservice teachers with an 
average age of 19.53 (range 18 to 35), and 20.75 (range 18 to 52), respectively. The scales 
were conducted to preservice teachers from five different disciplines named chemistry 
education, primary education, mathematics education, English language teaching and 
German language teaching. They came from families of differing socio-economic levels. 
Preservice teachers were participated voluntarily in the study. 

2.2 Data collection tool  

The nature of science view scale (NOSvs) and the teachers' sense of efficacy scale (TSES) 
were used as data collection tools. The Nature of Science View Scale (NOSvs) was 
developed by Temel, Şen, and Özcan [25]. The scale included 36 items (26 items were 
positive and 10 items were negative). The NOSvs had five subscales named Definition and 
Limits of Science (DLS), Scientific Method (SM), Theory-laden and Subjective Nature of 
Science (TSNOS), Socio-cultural Embeddedness of Science (SES), and Tentative and 
Empirical Nature of Science (TENOS). Each item is scored on a 5-point Likert scale with 1 
= Strongly Disagree and 5 = Strongly Agree. The Cronbach's alpha coefficient for internal 
consistency was .70 for the subscale DLS, .79 for the subscale SM, .80 for the subscale 
TSNOS, .75 for the subscale SES, and .84 for the subscale TENOS.  
 The second data collection tool of the study was the Teachers' Sense of Efficacy Scale 
developed by Tschannen-Moran and Hoy [26]. The scale was consisted of 12-items divided 
into three sub-scales, which are named as Efficacy for Instructional Strategies (EIS), 
Efficacy for Classroom Management (ECM), and Efficacy for Student Engagement (ESE). 

Each item is scored on a 9-point Likert scale with 1 = nothing and 9 = a great deal. The 
Cronbach's alpha coefficient for internal consistency was .93 for the entire scale, .86 for the 
subscale EIS, .84 for the subscale ECM and .82 for the subscale ESE. In this study, only the 
total score of TSES was used for the correlational analyses.  

2.3 Analyses of the data  

The Pearson product-moment correlation analysis was used to explore the relations between 
pre-service teachers' views about nature of science and sense of efficacy. 

3 Findings  

The findings related to the Pearson product-moment correlation analysis were given in 
Table 1.  

 
Table 1.  Findings of Pearson product-moment correlation analysis 

Correlations 
 DLS SM TSNOS SES TENOS NOSvs 

TSES Pearson Correlation .331 .208 .285 .102 .227 .403 
Sig. (2-tailed) .001 .042 .005 .324 .026 .000 

N 96 96 96 96 96 96 
  

 
The results of the correlation analysis revealed that there is a medium positive, significant 

correlation between TSES and NOSvs (r = .403, n = 96, p < .05). When the relations were 
examined between TSES and subscale of NOSvs, there is a significant and medium 
correlation between TSES and DLS and significant and small correlations between TSES 
and SM, TSES and TSNOS, TSES and TENOS. However, there was no significant 
correlation between TSES and SES (p > .05). In addition, it may be said that approximately 
16.2 % of the variance in preservice teachers’ TSES scores was explained by NOSvs 
scores.   

4 Discussion and conclusions 
In the current study, the relations between preservice teachers’ views about nature of 
science and sense of efficacy were determined with the Pearson product-moment 
correlation analysis. According to the results of correlation analysis, it was determined that 
preservice teachers' views about nature of science (p=.000 and r=.403, for the total score) 
displayed a significant correlation with sense of efficacy. In addition, preservice teachers’ 
sense of efficacy was associated with DLS, SM, TSNOS, and TENOS.  However, 
according to the correlation analysis, there was no significant correlation between sense of 
efficacy and SES.   

A review of relevant literature indicates that the number of studies concerning the 
correlations between prospective teachers’ sense of efficacy and their views about the 
nature of science is quite small [20, 21, 22].  The study conducted by Mıhladız and Doğan 
[22], for instance, points out that preservice teachers’ inadequacies in teaching the nature of 
science stem from their weak self-efficacy beliefs. In another study, Chun and Oliver [20] 
found that there were highly positive correlations between teachers’ self-efficacy beliefs 

3

SHS Web of Conferences 66, 01020 (2019)	 https://doi.org/10.1051/shsconf/20196601020
ERPA 2019



and their views on the nature of science. Abell and Smith [27] contended that there were 
high correlations between teachers’ views of the nature on the nature of science and their 
beliefs about learning and teaching. Hanson [24] states that increase in teachers’ knowledge 
about the nature of science will lead to increase in their self-efficacy beliefs in teaching the 
nature of science. The researcher also state that understanding the content of the nature of 
science will contribute to teachers’ self-efficacy in teaching science [24].        

This study found that there were medium level correlations between preservice 
teachers’ self-efficacies and their views on the nature of science. Therefore, the studies to 
be conducted in the future will help to explore the correlations exactly. Using a study group 
of teachers would also contribute significantly to the literature.    
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