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Abstract 
The purpose of study was to identify the scientific attitudes for Sustainable Professional Development of pre-
service teachers in the Preschool Education program. The research was conducted on true experimental 
design and we used post-test control group design, a quantitative research approach. A total number of 89 
university students were included and “Scientific Attitude Inventory” (SAI-II) was used to determine the 
scientific attitudes of pre-service teachers. When the attitude score means of the control group were 
examined, it was found that the students with the highest scores from the sub-dimensions were included in 
the willingness to do scientific studies sub-dimension. Based on results, it is seen that the average scientific 
attitude scores of the experiment group is higher than the control group and scientific attitudes are 
important for sustainable professional development.  
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1.  Introduction 

1.1.  Introduce the problem 

Scientific attitudes and behaviors are inquisitive thoughts and behaviors that facilitate 
problem-solving, producing science, and briefly, transferring research and technical 
competencies into practice. Scientific attitudes and behaviors are indispensable not only 
for research or learning but also for democratic life. These are the qualifications that can 
be gained when giving the necessary knowledge and skills for technical competencies 
(Karasar, 1999). According to Kazempour (2008), the negative attitudes of the teacher 
candidates at the beginning of the scientific method course and their low self-competence 
necessitate a focus on researching whether a reform-based scientific method course would 
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cause any changes in prospective teachers' beliefs, attitudes, and self-competence, and 
investigating possible factors that might affect such changes. 

Teaching/learning processes of prospective teachers, their images about the roles of 
teachers and students differ because they might have experience in different teaching 
models and styles in their academic and professional careers. Prospective kindergarten 
and primary school teachers often have negative memories in the field of science 
teaching. They remember a strict model of science, based on axioms, principles, and laws, 
so they associate scientific topics with what is absolutely necessary (Pilo, Gavio, Grosso & 
Mantero, 2012). The way of pre-service teachers see science, their thoughts about the 
nature of science and scientists will affect their choice of profession and their 
achievements in this field. Therefore, scientific attitudes of students, their views on the 
nature of science and scientists are frequently researched (Demirbaş, 2009). 

Titrek and Cobern (2011) stated that the focus needs to be on the opinions of pre-
service teachers because they encourage students' attitudes towards science at an early 
age as part of their principal role as prospective pre and primary school teachers. 
Stollberg (1969) expressed that teacher’s exhibit a negative or impartial attitude towards 
science often convey this attitude to their students. Campbell and Martinez-Perez (1976) 
claim that acquiring scientific knowledge is related the person provides the teaching, 
especially the in the early ages. The research findings of Titrek and Cobern (2011) reflect 
that in a particular model of public science from early ages. 

The act of providing students with scientific attitudes should be carried out 
systematically at all levels of education starting from preschool education, not a certain 
level of education or program. Indeed, one of today's serious social problems is how we 
can protect our planet's resources and improve prosperity for a growing population at the 
same time (Caradonna, 2014). UNESCO (2012) stated that the self-qualifications of 
teachers in this case specifically include the potential to influence pedagogical 
information in sustainability training (ST). The area of sustainability training especially 
emphasizes the need for alternative and student-centered pedagogical methods in 
contrast to traditional teaching. Teachers are more likely to adopt and apply alternative 
teaching methods when they rely on their ability to control their classrooms and 
influence student learning. The teacher is the most important factor in ST because 
teachers are in a position to create better educated future generations. The quality of the 
teacher depends on factors such as teacher recruitment, teacher certification, and 
teachers' salary. However, professional development is the most critical factor due to 
constant social changes and the implementation of alternative pedagogical approaches in 
sustainable education (Choi & Kang, 2019). 

Moreover, “2030 Sustainable Development Goals” signed by 193 countries at 2015 and 
the 2030 Agenda for Sustainable Development is an ambitious, selfless and universal 
agenda that will eliminate poverty through sustainable development by 2030 (UNESCO, 
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2019). The importance of placing sustainable education in the educational system for 
sustainable development is emphasized. Nowadays, it is suggested that teacher training 
in the establishment of education for sustainable development is associated with focusing 
on the teachers' professional competencies (Dahl, 2019).  

Ekiz (2009) argued that for sustainable professional development in education is 
important that the scientific attitude and behavior that will contribute to the professional 
development of pre-service teachers to be acquired in the process of teacher training. 
Although it is important to pay attention to the attitudes of primary education teachers 
towards science and service, progress in the field of research has been slow due to poor 
identification and conceptualization of primary education teacher's attitudes towards 
science. This weak theoretical background has led to the use of a large number of 
different concepts and measurement tools. In the given study, a new and comprehensive 
theoretical framework for the attitude of primary teachers towards science is presented 
(Van Aalderen-Smeets, Walma van der Molen, & Asma, 2012). 

According to Reynolds (1996), the role of teacher training in the formation of 
professional identity is ambiguous. The process (preschool education) seems to be a 
complex socialization process connected with the institution's expectations, teacher 
training and government requirements (Sundberg & Ottander, 2013). Based on the 
literature, it can be said that certain pedagogical tools in ESD (Education for Sustainable 
Development) for ECE (Early childhood education) are the key to professional 
development (Bascopé, Perasso & Reiss, 2019). Because sustainable education is the 
beginning of each person’s professional identity and career as well. Professional identity 
is a formed over time (Carter & Doyle, 1996, as cited in Sundberg & Ottander, 2013) and 
is influenced by both professional and personal development (Clarke, & Hollingsworth, 
2002) adaptation to the perceived culture and the values of the collective community 
where students find themselves seems to be integrated with how prospective teachers 
form their professional roles (Fleer, 2009). Therefore, it seems appropriate to investigate 
the changes in pre-service teachers' competence, confidence and attitudes in science, 
teaching of science and their role as teachers during their work as a social participation 
process, including the dimensions of sociocultural and established learning (Lave & 
Wenger, 1991; Sundberg & Ottander, 2013). 

Sundberg and Ottander's (2013), research is synchronized with inadequate science 
teaching in preschool education. Here, students were asked whether they were actively 
involved in any scientific activity as preschool teachers in their first year. Fifty-four 
percent stated they did not participate in any scientific activity. Moreover, Dahl's (2019), 
research investigated 578 pre-service teachers in seven different teachers training 
programs in Europe, as well as surveying the students' ability to work as teachers, and 
their ability to teach methods that care about sustainability and promote 
environmentally healthy lifestyles. The results of the survey show that pre-service 
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teachers have good preparation to address many aspects of teacher professionalism, but 
are less ready to train for sustainability. The survey also shows that the pre-service 
teacher who is continuing education for sustainability is not integrated into his other 
training topics and is often newly included in the programs such as attitudes towards 
science.  Data obtained from seven different teacher training programs in Europe show 
that it is possible to measure how students think their training prepares them to work as 
teachers throughout different aspects of teacher professionalism. The data shows that the 
ideas of students on being prepared to work as a teacher can be listed according to four 
different dimensions: teaching to meet the differences between students, having a critical 
approach as a teacher, improving as a teacher and teaching for a sustainable society 
(Dahl, 2019). 

Pre-school education programs in Turkey had been developed since the 1990s and 
recently, referring to scientific developments and taking into consideration new 
educational approaches, took its final form in 2013 (MEB, 2013). The same case is 
observed in higher education programs as well and in 1997, with the restructuring of 
faculties of educational sciences, teacher training programs were renewed and in the 
light of 2018 teacher-training policies, studies for new programs to train qualified 
teachers for early childhood education continue to this day (YÖK, 2018). Research on 
determining the level of scientific attitudes in terms of designing a vision to the above-
mentioned literature and pre-school sustainable teacher training program renewal 
studies are important. The most important element of sustainable education is the 
teacher and training of the teacher. The preschool teacher with a scientific attitude is the 
key and the starting point of sustainable education. Therefore, determining the attitudes 
of all teacher candidates towards science for sustainable pre-school education is the most 
important research topic of sustainable education. 

1.2.  Research Aim and Questions 

The purpose of research is to determine the scientific attitudes of preschool pre-service 
teacher who attend and did not attend the course about “Child and Family Research 
Project” in the Preschool Education Undergraduate Program for Sustainable Professional 
Development. For this purpose, the scientific attitudes of pre-service teachers were 
investigated according to the following research questions; 

1-What level were the scientific attitudes of preschool teacher candidate’s part in the 
control group? 

2- What level were the scientific attitudes of preschool teacher candidate’s part in the 
experiment group? 

3- Was there a difference between the scientific attitudes of preschool teacher 
candidate’s part in the experiment and the control group? 
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4- Did the scientific attitudes of preschool teacher candidate’s part in the experiment 
and the control group differ according to their demographic variables? 

2.  Method 

The research is designed using a post-test control group model from experimental 
patterns. "The post-test control group model is used effectively especially in cases when it 
is predicted that the pre-test will not be necessary and it will have a negative impact 
either within the application or at the end of the application" (Tanrıöğen, 2009).  

2.1.  Participant (subject) characteristics 

This research was conducted with senior year pre-service teachers from Sakarya 
University Faculty of Education. In the study, a control group and an experimental group 
were created by the method of unbiased assignment. As some students' answers to the 
scale applied to pre-service teachers who participated in the research were incomplete or 
incorrect, these scales were not evaluated. As a result of the scales, 53 pre-service 
teachers participated in the test group, and 36 pre-service teachers participated in the 
control group, so, a total of (n=89) preschool teacher candidates participated in the study.  

2.2.  Sampling procedures 

Preschool pre-service teachers attended the “Child and Family Research Project” 
elective course participating in the research constitute the experimental group and the 
ones who did not take the course constitute the control group. Pre-service teachers 
participated to the course were informed about science and research methods for a period 
of 14 weeks, and they designed and applied a research topic they determined. There are 
statistical distributions of frequency, percentage and arithmetic means of the following 
variables: the preschool teacher candidate's gender, class, the type of high school where 
they graduated from, and their answers to “Have you taken a course of scientific research 
methods?” and “Would you like to conduct scientific research?” 

2.2.1.  Sample size, power, and precision 

Pre-service teachers in the experimental group n=53 account for (60%) of the group, 
while the control group pre-service teachers n=36 account for (40%) of the group. When 
we look at gender distributions of preschool teacher candidates participating in the study 
in the experimental and control group, women account for n=76 (85%) of the group, while 
men constitute n=13 (15%);  in terms of age, 20-22 years constitute (74%), 23-25 years 
constitute (16%), 26-30 years constitute (6%), and ages 31 and older constitute (4.5%); in 
terms of the high school type they graduated from, we see Anatolian High School, with 
(31,5%), Anatolian Teacher Training High School with (13,5%), Anatolian Religious High 
School with (3%), Vocational High School with (40%), and Other with (11 %). Whereas 
the pre-service teachers who answered "yes" to the question “Did you take the Scientific 
Research Methods course?” constitute the (97%) of the group, the teacher candidates who 
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answer “no” formed the (3%) of the group. While the teacher candidates who answered 
"yes" to the question “Would you like to do scientific research?” constitute (65%) of the 
group, the teacher candidates who answer “no” constitute the (35%) of the group. 

2.2.2.  Measures and covariates 

Personal information form developed by the researcher for preschool pre-service 
teachers consists of seven questions about the students’ gender, age, educational 
background, classes and courses they take.  In addition, to identify the scientific attitudes 
of pre-service teachers’ studying in the senior year of preschool education, the 40-point 
"Scientific Attitude Inventory "(SAI II) that was developed by Moore and Foy (1997) and 
adapted to Turkish language by Demirbaş and Yağbasan (2006) was used. The 40 items 
on the scale were structured to explain how students feel about the nature of sciences, 
the way scientists work, and the physical sciences. Scores were formed in a five-point 
Likert type, and the agreement degrees of persons to the points were classified as “I 
Strictly Agree”, “I Agree”, “I am Undecided,” “I Disagree,” and "I Strongly Disagree.”  The 
(SAI II) items included in the scale, 20 of them were identified as positive and 20 were 
negative. In the scoring of the answers given by the pre-service teachers, a form of 
scoring for positive points were considered as 5, 4, 3, 2, 1, and for negative points, scoring 
was in the form of 1, 2, 3, 4, 5. The highest and lowest scores from the scientific attitude 
scale ranges between 40 and 200. Also the scale is divided into 6 subscales and 5 of the 
subscales are related to the nature of physical sciences and the way scientists work; 
while 1 subscale included points related to how students feel about science. The Scientific 
Attitude Scale Kaiser-Mayer-Olkin (KMO) value is 0.862, and Barlett is (526.431). These 
values obtained were found to be high values. In relation to the reliability of the scientific 
attitude scale, Cronbach's Alpha reliability coefficient was found to be 0.76 (α = 0.76). 
Spearman-Brown two semi-test correlations were found to be 0.84 (Demirbaş & 
Yağbasan, 2006). 

3.  Results 

3.1.  Statistics and data analysis 

3.1.1 According to the statistical analysis on the level of scientific attitudes of preschool 
teacher candidates in the control group, we found a significant result them below;  

Based on the means of pre-service teachers in the control group, while in the sub-
dimension of “Scientific Laws and Structure of Theories” x ̄= 20,08, it is x ̄=22,36 in 
“Structure of Sciences and Approach to Events,” and x ̄=23,42 in “Exhibition of Scientific 
Behavior,” whereas it is x ̄=19,30 in “Structure and Purpose of Sciences” and x ̄=20,63 in 
“Place and Importance of Sciences in Society, ”x ̄=31,05 in “Willingness to do Scientific 
Studies,” and based on the total scores, it was found to be x ̄=136,86. 
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Given the means of Scientific Attitudes of the control group, that is the pre-service 
teachers who received the highest scores were from the “Exhibition of Scientific 
Behavior” x ̄=23,42 (78%). The lowest means were seen under the "Willingness to do 
Scientific Studies” sub-dimension x ̄=31.05; (62%). Based on total scores, it is seen that 
the means of scientific attitudes scores of control group is x ̄=136. Since the maximum 
score from the scale is 200, it can be said that the scientific attitudes of the pre-service 
teachers are at a high level. 

3.1.2 According to the statistical analysis on the level of scientific attitudes of preschool 
teacher candidates in the experiment group, we found a meaningful result below; 

Based on the means of pre-service teachers in the experiment group, while in the sub-
dimension of “Scientific Laws and Structure of Theories” x ̄= 19,90, it is x ̄=23,28 in 
“Structure of Sciences and Approach to Events,” and x ̄=23,84 in “Exhibition of Scientific 
Behavior,” whereas it is x ̄=19,22 in “Structure and Purpose of Sciences” and x ̄=21,05 in 
“Place and Importance of Sciences in Society, ”x ̄=33,86 in “Willingness to do Scientific 
Studies,” and based on the total scores, it was found to be x ̄=141,18. 

Given the means of Scientific Attitudes scores of the experimental group, that is, the 
pre-service teachers received the highest scores were from the “Scientific Behavior 
Exhibit” x ̄=23,84 (79%). The lowest means were seen under the Structure and Objectives 
of Physical Sciences were x ̄=19.22 (64%). Based on total scores, it is seen that the means 
of scientific attitudes of the experimental group was x ̄=141. Since the maximum score 
from the scale is 200, it can be said that the scientific attitudes of the pre-service teachers 
attended the course are at a high level. 

3.1.3 Was there a difference between the scientific attitudes of preschool teacher 
candidates taking part in the experiment and the control group? 

Whether there is a difference between the scientific attitudes scores of pre-service 
teachers were evaluated based on t-test results for independent samples. When the 
scientific attitude scores of pre-service teachers were examined, a significant difference in 
the levels (t=2,227; p< ,05; p=,029) was found in favor of the test group, which is the 
prospective teachers who attend the course. Given the total scores, it was seen that the 
means of scientific attitudes scores of the experimental group was x ̄=141. As the scientific 
attitudes of control group was x ̄=136, it can be said that the scientific attitude level of the 
group of experimental group means are higher than control group students. 

According to the t-test results of the scientific attitudes scale used in the research (see 
Table 1.), when the difference between the means of 6 dimensions were examined, only in 
the “Willingness to do Scientific Studies” was there a significant difference in the levels of 
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control and experimental group pre-service teachers (t=2,395; p< .05; p=.019). The means 
of the experimental group was x ̄=33,867 whereas the scientific attitude sub-dimension 
means of the control group was found to be x ̄=31,055. According to this result, a 
significant result was found in favor of the pre-service teachers attend the course in the 
sub-dimension of “Willingness to do Scientific Studies.” The desire to do scientific studies 
was higher in the experimental group than control group.  

Table 1. Scientific attitude score of pre-service teachers t-test results 
 Group  N x ̄ SD t df p 

Structure of Scientific Laws 
and Theories 

Experimental Group 53 19.905 2.49 
.319 87 .750 

Control Group 36 20.083 2.63 

Structure of Physical Sciences 
and Approach to Events 

Experimental Group 53 23.283 2.97 
1.636 

87 
.106 

Control Group 36 22.361 2.33 

Exhibition of Scientific 
Behavior 

Experimental Group 53 23.849 2.55 
.800 

87 
.426 

Control Group 36 23.416 2.46 

Structure and Purpose of 
Physical Sciences 

Experimental Group 53 19.226 2.40 
.166 

87 
.869 

Control Group 36 19.305 2.06 

The Place and Importance of 
Physical Sciences in Society 

Experimental Group 53 21.056 2.90 
.721 

87 
.473 

Control Group 36 20.638 2.52 

Willingness to Do Scientific 
Studies 

Experimental Group 53 33.867 6.23 
2.395 

87 
.019** 

Control Group 36 31.055 4.81 

TOTAL 
Experimental Group 53 141.188 10.506 

2.227 
87 

.029** 
Control Group 36 136.861 7.805 

  *p<.01, **p<.05 

3.1.4   Findings on whether scientific attitude scores of preschool teacher 
candidates participating in experimental and control groups differ according to 
demographic characteristics. 

Whether there is a significant difference between pre-service teachers in the 
experimental and control group of the study according to their demographic 
characteristics was examined using two-way variance analysis. According to these test 
results, no significant results were found between the means in terms of gender, class, 
age and the type of high school they graduated from. The variance analysis result 
regarding whether the Scientific Attitude means of the experimental group and control 
group significantly differentiated according to the “Did you take the Scientific Research 
Methods course?” variable is shown in Table 2 below.  

As seen in Table 2, there was a significant difference between experimental and control 
groups [F (8,655) =.004; p<0.01].  When the attitude scores obtained from the scientific 
attitude scale of the experimental and control group were compared, a significant 
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difference was identified between the scores based on the common effect of the group [F 
(5,511) =.021, p<0.05]. When we examined the means to see which group this difference was 
in favor of, it was found that the mean experimental group  (x ̄=140,627) were higher than 
control group (x ̄=137,200).  

Table 2. Results of the Two-Way Variance Analysis regarding “Did you take the Scientific Research Methods course?”  
about Experimental and Control Groups 

Source of Variance Sum of Squares df Mean of Squares F p 

Corrected Model 971.899 3 323.963 3.771 .014 

Intersection 201352.355 1 201352.355 2701.074 .000 

Experimental/Control 743.500 1 743.500 8.655 .004 

Did you take the 
Scientific Research 
Methods course?    

4.613 1 4.613 .054 .817 

Group * “Did you take 
the Scientific Research 
Methods course?    

473.410 1 473.410 5.511 .021** 

Error  7302.022 85 85.906   

Total  8273.910 89    

Levene Test     .102  

    *p<.01, **p<.05 

According to the results of Levene test statistics and two-way variance analysis in 
Table 3, there was no significant difference in terms of experimental and control groups 
[F(0,003)=,955, p>0,05].  When the attitude scores for “The Place and Importance of 
Physical Sciences in Society” sub-dimension obtained from the scientific attitude scale of 
experimental group and control group were compared, a difference based on the common 
effect group [F(4,149)=,045, p<0,05] was identified. When we examined the means to see 
which group this difference was in favor of, it was found that the mean group scores of 
experimental group  (x ̄=21,425) were higher than control group (x ̄=20,111). According to 
this result, the research project course has an effective content on “The Place and 
Importance of Physical Sciences in Society”. 

Table 3. Results of the Two-Way Variance Analysis “Importance of Science in Society” and “Would You Like to Conduct 
Scientific Research?” variable about Experimental and Control Groups 

Source Sum of Squares  df  Mean Square F P 

Corrected Model 35.901 3 11.967 1.617 ,191 

Intercept 32046.649 1 32046.649 4330.794 ,000 
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Experimental/Control ,023 1 0.23 ,003 ,955 

Would you like to do 
scientific research? 

,935 1 ,935 ,126 ,723 

Group * Would you like 
to do scientific research? 

30.703 1 30.703 4.149 ,045** 

Error  628.976 85 7.400   

Total  39495.000 89    

Levene Test     ,613  

*p<,01, **p<,05 

Based on Table 4, a significant difference was found regarding the “Exhibition of 
Scientific Behavior” sub-dimension attitude scores according to Levene test statistics and 
the results of two-way variance analysis in terms of experimental and control groups 
[F(4,788)=,031; p<0,05]. When the attitude scores of “Exhibition of Scientific Behavior” sub-
dimension obtained from the scientific attitude scale of the experimental and control 
group were compared, a difference was identified between the scores based on the 
common effect of group. When we examined the means to see which group this difference 
was in favor of, it was found that the means of experimental group (x ̄=23,705), were 
higher than control group (x ̄=23,485).  According to this result, we can explain the fact 
that students who had taken the research project course had high attitude scores in the 
"Exhibition of Scientific Behavior" sub-dimension with the effectiveness of the course 
content.  

Table 4.  Results of the Two-Way Variance Analysis regarding the Scientific Attitudes of Pre-service Teachers along with 
"Exhibition of Scientific Behavior" about the Experimental and Control Groups 

Source of Variance Sum of Squares  df  Mean Square F P 

Corrected Model 37.719 3 12.573 2.064 ,111 

Intercept 5914.613 1 5914.613 970.861 ,000 

Experimental/Control 29.170 1 29.170 4.788 ,031 

Did you take the 
Scientific Research 

Methods course? 
1.106 1 1.106 ,182 ,671 

Group * Did you take the 
Scientific Research 

Methods course? 
25.473 1 25.473 4.181 ,044** 

Error  517.831 85 6.092   

Total  50437.000 89    

Levene Test     ,306  
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*p<,01, **p<,05 

As seen in Table 5, in terms of “Structure and Purpose of Physical Sciences” means and 
according to the Levene test statistics and two-way variance analysis, there was a 
significant difference between experimental and control groups [F(6,405)=,013; p<0,05]. 
When the “Structure and Purpose of Physical Sciences” scores of experimental and 
control group were compared, a difference was identified between the scores based on the 
common effect of group. When we examined which group this difference is in favor of in 
terms of mean scores, the group mean scores of the experimental (x ̄=19,000), found to be 
lower than the control group (x ̄=19,342). The fact that scientific attitude scores of the pre-
service teacher in the control group took the Scientific Research Methods course before 
were high can be explained by the previous knowledge and attitudes that the students 
had. Or, the lower scores that the pre-service teachers experimental group “Structure 
and Purpose of Physical Sciences” sub-dimension can be explained by the inadequate 
content of the research project course on this topic. 

Table 5. Results of the Two-Way Variance Analysis regarding “Structure and Purpose of Science” about the Experimental 
and Control Groups 

Source of Variance Sum of Squares  df  Mean Square F P 

Corrected Model 71.170 3 23.723 5.308 .002 

Intercept 4273.833 1 4273.833 956.277 .000 

Experimental/Control 28.626 1 28.626 6.405 .013 

Did you take the 
Scientific Research 

Methods course? 
14.009 1 14.009 3.135 .080 

Group * Did you take the 
Scientific Research 

Methods course? 
34.826 1 34.826 7.792 .006* 

Error  379.886 85 4.469   

Total  33460.000 89    

Levene Test     .331  

   *p<.01, **p<.05 

4.  Discussion 

In view of the results of scientific attitudes, the scientific attitude scores of preschool 
pre-service teachers were examined and a significant difference was found in favor of the 
experimental group. When we check the means of both groups, it was found that the 
scientific attitudes of pre-service teachers were high in general. When we look at the 
literature, the scientific attitude scores of pre-service teachers were high in a lot of 
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research results (Bodzin & Gehringer, 2001, Scherz & Oren, 2006, Kang, Schorman, & 
Noh, 2005, Eijck, Hsu & Roth, 2008, Smith & Erb, 1986, Flick, 1990, Demirbaş, 2009). 
We can claim that Turkish education system is sufficient to develop scientific attitudes at 
all levels starts from preschool education, although some studies have the opposite 
results of our current findings (Harlen & Holroyd, 1997; Palmer, 2004; Shrigley, 1983; 
Trumper, 1998).  

Given the means of scientific attitudes of the control group was found that the pre-
service teachers received the highest scores from the sub-dimensions took place in the 
“Exhibition of Scientific Behavior” sub-dimension. The lowest mean was seen in the sub-
dimension of "Willingness to do Scientific Studies." Given the mean scientific attitudes 
scores of the experimental group, that is, experimental group pre-service teachers, it was 
found that pre-service teachers received the highest scores from the sub-dimensions took 
place in the “Exhibition of Scientific Behavior” sub-dimension. The lowest mean score 
was seen in the sub-dimension of the “Structure and Purpose of Physical Sciences.” In 
Güzel's (2001) study  researching the views of science teachers on the nature and 
characteristics of science, the majority of teachers said science is a whole of knowledge. 
The majority of teachers also expressed the opinion that the observations of scientists 
would be the same, regardless of the theory they believe in. The generally high 
willingness of pre-service teachers to exhibit scientific behavior coincides with these 
findings. In order to determine the students' knowledge about any subject, first teachers 
must be equipped. 

When the scores obtained from the scientific attitude scale used in the research are 
examined for both groups, the only difference between the means of six sub-dimensions 
was found in the “Willingness to do Scientific Studies" dimension.  Based on the result 
scientific attitudes of experimental group was higher than the means of control group 
significantly. Given the means of scientific attitudes of the control group, that is, the 
control group, it was found that the pre-service teachers received the highest scores from 
the sub-dimensions took place in the “Exhibition of Scientific Behavior” sub-dimension. 
The lowest mean score was seen in the sub-dimension of "Willingness to do Scientific 
Studies."  

According to the research findings, there was no significant difference between the 
scientific attitude scores of pre-service teachers in terms of gender, class, age and the 
type of high school they graduated from variables. Erdoğan's (2017) research results also 
support our findings. It was found that the scientific attitudes of gifted pre-service 
teacher are at a good level and that the gender factor does not make a significant 
difference in the scientific attitude. Moreover, when the “Place and Importance of 
Physical Sciences in Society” sub-dimension attitude scores were compared, no 
significant difference was found between groups (experimental/control).  
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When the “Place and Importance of Physical Sciences in Society” sub-dimension 
attitude scores obtained from the scientific attitude scale of experimental and control 
group were compared in terms of the question “Do you want to do scientific research?”, it 
was determined that there was a difference between the scores. When we examined the 
means to see which group this difference was in favor of, it was found that the mean 
group scores of the experimental group were higher than that of the control group. 
According to this conclusion, it can be said that the research project course has an 
effective content in terms of “The Place and Importance of Physical Sciences in Society” 
(Demirbaş & Yağbasan, 2006). 

There was a significant difference between groups (experimental/control) in terms of 
attitude scores of the “Exhibition of Scientific Behavior” and sub-dimension. When we 
examined the means to see which group this difference was in favor of, it was found that 
the mean group scores of the experimental group were higher than that of the control 
group. According to this result, we can claim that experimental group scientific attitude 
scores of the "Exhibition of Scientific Behavior" sub-dimension is higher than control 
group about effectiveness of the course content (Demirbaş & Yağbasan, 2006). The 
research findings of Sundberg and Ottander (2013) also support our results. At the 
beginning of science courses, pre-service teachers have the opinion that knowledge of 
scientific content can be useful in their daily lives. The fact that pre-service teachers have 
a positive attitude towards science may be explained by the fact that at least some of pre-
service teachers have a positive attitude towards sciences. 

According to the results of the analysis in terms of “Structure and Purpose of Science” 
sub-dimension scores, a significant difference was found in terms of groups 
(experimental/control). When we examined the mean scores to see which group this 
difference was in favor of, it was found that the mean group scores of experimental group 
were lower than control group. The fact that scientific attitude scores of the pre-service 
teachers in the control group was high and it can be explained by the previous knowledge 
and attitudes that the students had. Or, the lower scores that the teacher candidates who 
took the course got in the “Structure and Purpose of Physical Sciences” sub-dimension 
can be explained by the inadequate content of the research project course on this topic. 

There was a significant difference about of scientific attitudes in terms of groups 
(experimental/control). When the attitude scores were compared in terms of “Did you 
take the scientific research methods course?, it was determined that there was a 
difference between the scores. When we examined the means to see which group this 
difference was in favor of, it was found that the means of the experimental group were 
higher than control group. According to this result, we can say that the research project 
course having an effective content on the experimental group having high scientific 
attitudes. Morrison, Raab & Ingram (2009) and Kazempour (2008) also stated in their 
research that scientific attitude develops the views of teachers and pre-service teachers 
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on the nature of science; and that they can apply the certain aspects of science they 
learned during the teaching process on research processes, and consolidate their 
scientific attitudes through various experiences. In their research, Sundberg and 
Ottander (2013) asked pre-service teachers whether they were actively involved in any 
scientific activity in their early years. Fifty-four percent stated that they did not 
participate in any scientific activity. When we evaluate this result in terms of teacher 
training programs, it can be said that the courses and activities intended to improve 
scientific research skills will have a positive effect on scientific attitudes and research 
skills of pre-service teachers. Moreover, all the pre-service teachers participated this 
study have high «Scientific attitude» scores; however, the pre-service teachers who took 
the elective course “Research project on Child and Family” got higher scientific attitude 
scores than those who did not take the course. Kazempour (2008) also mentioned the 
impact of scientific attitude on the high positive attitude towards research courses in his 
study. As a result, it can be said that in the development of scientific attitudes of 
university students, as well as the presence of scientific research courses, the content of 
these courses and the way they are taught can also affect the students' scientific research 
attitudes positively or negatively (Demirbaş, 2009; Coulson, 1992). 

5.  Conclusions 

We can tell that the opinions of pre service teachers are to encourage students' 
attitudes towards science at an early age. Pre-service teachers have good preparation to 
address many aspects of teacher professionalism, but are less ready to train for 
sustainability. The high exhibition of scientific behavior scores of pre-service teachers can 
be explained by the basic characteristics of the teaching profession and supporting of 
affective learning. 

It is deemed necessary to develop child-centered approaches to start developing 
talents, attitudes and values for sustainable improvement starting from an early age in 
early childhood education. The teacher is the most important factor in sustainability 
training because teachers have the power to create better educated future generations. 
Factors such as teacher quality, teacher recruitment, teacher certification, and teacher 
salary are only the most important factors of professional development when continuous 
social changes and alternative pedagogical approaches are addressed within 
sustainability training. Teachers are one of the most effective, strong forces for equality, 
effectiveness, ethical principles and quality in education. Teachers are the key to 
sustainable training and global development. However, their pre-service training, 
recruitment, working conditions and in-service development are some of the important 
issues. Therefore, in the process of training pre-service teachers, the development of their 
scientific attitudes and transforming those attitudes into a way of life is a critical factor 
for sustainable professional development. It can be said that the candidates pre service 
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teachers have project course have high scientific attitudes as well as a high willingness to 
do scientific studies. Teachers are an important driving force in ensuring sustainable 
training. However, their pre-service training, working conditions and in-service 
development are some of the important issues that need to be addressed and 
investigated. Therefore, it is necessary to prepare curricula that will develop and support 
the teacher candidates' scientific attitudes during their pre-service training. When all the 
literature is analyzed, it can be noted that the number and level of research on the 
sustainability of preschool education and the effect of pre-service teachers’ gaining 
scientific attitudes on their professional development is not sufficient. In this case, 
longitudinal and in-depth research that will support the informing of teachers about 
sustainability training and contribute by improving the scientific attitudes of pre-service 
teachers should be included. 

Acknowledgements 
This study is an enhanced version of the oral presentation presented at the 5th 
International Conference on Lifelong Education and Leadership for All-ICLEL 2019. 

References 

Bascopé, M., Perasso, P., & Reiss, K. (2019). Systematic review of education for 
sustainable development at an early Stage: Cornerstones and pedagogical approaches 
for teacher professional development. Sustainability, 11(3), 719. 
https://doi.org/10.3390/su11030719 

Bodzin, A., & Gehringer, M. (2001). Can meeting actual scientists change students’ 
perceptions of scientists. Science and Children, 39(1), 36-41. 

Campbell, Richard L., & Martinez-Perez, Luis, A. (1976, April). A study of relationships 
of science attitudes, achievement and self-concept of pre-service teachers. Paper 
presented at the Annual Meeting of the National Association for Research in Science 
Teaching, 49th, San Francisco, California, Retrieved from ERIC database. (ED125898) 

 Caradonna, J. L. (2014). Sustainability: A History; New York, USA: Oxford University 
Press, Retrieved from 
https://books.google.com.tr/books?id=G2vrAwAAQBAJ&lpg=PP1&ots=GRwvT41gco&d
q=%20Caradonna%2C%20J.L.%20(2014).%20Sustainability%3A%20A%20&lr&hl=tr&
pg=PP1#v=onepage&q&f=false 

Carter, K. & Doyle, W. (1996). Personal narrative and life history in learning to teach. 
(pp. 120-142) In J. Sikula, T. J. Buttery, & E. Guyton (Eds.), Handbook of research on 
teacher  education  New York, NY: Simon & Schuster Macmillan.  

Choi, J., & Kang, W. (2019). Sustainability of cooperative professional development: 
focused on teachers’ efficacy. Sustainability, 11(3), 585. 
https://doi.org/10.3390/su11030585 



 Ahmet Sakin/ International Journal of Curriculum and Instruction 12(Special Issue) (2020) 16–33 31 

Clarke, D., & Hollingsworth, H. (2002). Elaborating a model of teacher professional 
growth. Teaching and Teacher Education, 18(8), 947–967.  

https://doi.org/10.1016/S0742-051X(02)00053-7 

Coulson, R. (1992). Development of an instrument for measuring attitudes of early 
childhood educators towards science. Research in Science Education, 22(1), 101–105. 
https://doi.org/10.1007/BF02356884 

Dahl, T. (2019). Prepared to teach for sustainable development? student teachers’ beliefs 
in their ability to teach for sustainable development. Sustainability, 11(7), 1993. 
https://doi.org/10.3390/su11071993 

Demirbaş, M.; Yağbasan, R. (2006). Fen bilgisi öğretiminde bilimsel tutumların işlevsel 
önemi ve bilimsel tutum ölçeğinin türkçeye uyarlanma çalışması [Functional 
importance of scientific attitudes in science teaching and adaptation of scientific 
attitude scale to Turkish]. Uludağ üniversites,, Eğitim Fakültesi Dergisi  19(2), 271-
299. 

Demirbaş, M. (2009). The relationships between the scientist perception and scientific 
attitudes of science teacher candidates in Turkey: A case study. Scientific Research 
and Essay. 4 (6), 565-576. 

Ekiz, D. (2009). Bilimsel Araştırma Yöntemleri [Scientific Research Methods], (Extended 
2.nd ed.), Ankara: Anı Yayıncılık. Erdoğan, S. C. (2017). Science teaching attitudes 
and scientific attitudes of pre-service teachers of gifted students.  Journal of 
Education and Practice, 8, (6), 164-170. Retrieved from www.iiste.org 

Fleer, M. (2009). Supporting scientific conceptual consciousness or learning in ‘a 
roundabout way’ in play-­‐‑based contexts. International Journal of Science Education, 
31(8), 1069–1089. https://doi.org/10.1080/09500690801953161 

Flick, L. (1990). Scientist in residence program improving children’s image of science and 
scientists. School Science and Mathematics, 90(3), 204–214. 
https://doi.org/10.1111/j.1949-8594.1990.tb15536.x 

Güzel, B. Y. (2001). A survey of science teachers' views on the nature of science, a 
dimension of scientific literacy, Paper presented at the Annual Meeting of the 
National IV. Science Education Congress, 2000,  Ankara: MEB Basımevi, 471-476. 

Harlen, W., & Holroyd, C. (1997). Primary teachers’ understanding of concepts of science: 
Impact on confidence and teaching. International Journal of Science Education, 19(1), 
93–105. https://doi.org/10.1080/0950069970190107 

Karasar, N. (1999). Bilimsel Araştırma Yöntemleri [Scientific Research Method]. Ankara: 
Karasar Yayınevi. 



32 Ahmet Sakin/ International Journal of Curriculum and Instruction 12(Special Issue) (2020) 16–33 

Kang, S., Scharmann, L. C., & Noh, T. (2005). Examining students’ views on the nature 
of science: Results from Korean 6th, 8th, and 10th graders. Science Education, 89(2), 
314–334. https://doi.org/10.1002/sce.20053 

Kazempour, M. (2008). Exploring attitudes, beliefs, and self-efficacy of pre -service 
elementary teachers enrolled in a science methods course and factors responsible for 
possible changes (Doctoral dissertation, Order No. 3324538). Available from ProQuest 
Dissertations & Theses Global, (304606872). Retrieved from 
https://search.proquest.com/docview/304606872?accountid=13654 

Lave, J. & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. 
Cambridge, UK: Cambridge University Press. 

MEB (2013). Preschool Education Program, Retrieved from 
 https://tegm.meb.gov.tr/dosya/okuloncesi/ooproram.pdf, (Accessed on 05.08.2019) 

Moore, R. W. & Foy, R. L. H. (1997). The scientific attitude inventory: A revision (SAI II),  

 Journal of Research In Science Teaching, Vol. 34, No. 4, PP. 327–336. Retrieved from 
https://onlinelibrary.wiley.com/doi/pdf/10.1002/(SICI)1098-
2736(199704)34:4%3C327::AID-TEA3%3E3.0.CO;2-T 

Morrison, J. A., Raab, F., & Ingram, D. (2009). Factors influencing elementary and 
secondary teachers’ views on the nature of science. Journal of Research in Science 
Teaching, 46(4), 384–403. https://doi.org/10.1002/tea.20252 

Palmer, D. (2004). Research Report: Situational interest and the attitudes towards 
science of primary teacher education students. International Journal of Science 
Education, 26(7), 895–908. https://doi.org/10.1080/0950069032000177262 

Pilo, M., Gavio, B., Grosso, D., & Mantero, A. (2012). Science education and teachers’ 
training: research in partnership. US-China Education Review., A 1, 106-111. 

Reynolds, C. (1996). Cultural scripts for teachers: Identities and their relation to 
workplace landscapes. (pp. 69–77). In M. Kompf, W. R. Bond, D. Dworet, & R. T. Boak 
(Eds.), Changing  research and practice: Teachers’ professionalism, identities 
and knowledge. London, UK: Falmer Press. 

Scherz, Z., & Oren, M. (2006). How to change students’ images of science and technology. 
Science Education, 90(6), 965–985. https://doi.org/10.1002/sce.20159 

Shrigley, R. L. (1983). Persuade, mandate, and reward: A paradigm for changing the 
science attitudes and behaviors of teachers. School Science and Mathematics,  83 (3), 
204 –215. 

Smith, W. S., & Erb, T. O. (1986). Effect of women science career role models on early 
adolescents’ attitudes toward scientists and women in science. Journal of Research in 
Science Teaching, 23(8), 667–676. https://doi.org/10.1002/tea.3660230802 



 Ahmet Sakin/ International Journal of Curriculum and Instruction 12(Special Issue) (2020) 16–33 33 

Sundberg, B., & Ottander, C. (2013). The Conflict Within the role: A longitudinal study of 
preschool student teachers’ developing competence in and attitudes towards science 
teaching in relation to developing a professional role. Journal of Early Childhood 
Teacher Education, 34(1), 80–94. https://doi.org/10.1080/10901027.2013.758540 

Stollberg, R. (1969). The task before us 1962, The education of elementary school-teachers 
in science, In L. I. Kuslan and A. H. Stone (Eds.), Reading an Teaching Children 
Science. Belmont, California: Wadsworth Publishing Company. 

Tanrıöğen, A. (2009). Bilimsel Araştırma Yöntemleri (Scientific Research Methods), 
Ankara, Anı Yayıncılık,  

Titrek, O., & Cobern, W. W. (2011). Valuing science: A Turkish–American comparison. 
International Journal of Science Education, 33(3), 401–421. 
https://doi.org/10.1080/09500691003628379 

Trumper, R. (1998). The need for change in elementary-­‐‑school teacher training: The force  

concept as an example. Asia-Pacific Journal of Teacher Education, 26(1), 7–25. 
https://doi.org/10.1080/1359866980260102 

UNESCO (2012). Education for Sustainable Development in Action: Learning and 
Training Tools. In Education for Sustainable Development Sourcebook; N4-2012, 51; 
Paris, France: UNESCO: Retrieved from 
https://unesdoc.unesco.org/ark:/48223/pf0000215431 

UNESCO (2019). Turkey National Commission for Education, Retrieved from
 http://www.unesco.org.tr/Pages/48/10/E%C4%9Fitim (accessed on 05.08.2019) 

Van Aalderen-Smeets, S. I., Walma van der Molen, J. H., & Asma, L. J. F. (2012). 
Primary teachers’ attitudes toward science: A new theoretical framework. Science 
Education, 96(1), 158–182. https://doi.org/10.1002/sce.20467 

Van Eijck, M., Hsu, P.-L., & Roth, W.-M. (2009). Translations of scientific practice to 
students’ images of science. Science Education, 93(4), 611–634. 
https://doi.org/10.1002/sce.20322 

YÖK (2018). New Teacher Training Undergraduate Programs. Retrieved from Yüksek 
Öğretim Kurulu [Council of Higher Education] website 
https://www.yok.gov.tr/kurumsal/idari-birimler/egitim-ogretim-dairesi/yeni-ogretmen-   
yetistirme-lisans-programlari, (Accessed on 30.05.2019) 

 

Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the Journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons 
Attribution license (CC BY-NC-ND) (http://creativecommons.org/licenses/by-nc-nd/4.0/). 


