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Abstract: This study aims to investigate the relationship between the science learning skills of primary school teacher candidates 
and various variables. A correlational survey design was used in the study as a research methodology. With the correlational survey 
design, the relationships between the science learning skills of the primary school teacher candidates and some variables were 
examined and their effectiveness in predicting their science learning skills was determined. This study was conducted on 160 
teacher candidates in the spring term of the 2019-2020 academic year. As a result of the study, a high level of correlation was found 
between the science learning skills of the primary school teacher candidates and their self-efficacy belief in science education. In 
addition, it was found that 38% of science learning skills were explained by attitudes and beliefs. In other words, it was seen that the 
affective characteristics of pre-service teachers about science significantly affected their science learning skills. In the light of these 
results, it is recommended to carry out studies in the education process to develop the necessary skills before considering the 
cognitive competencies of primary school teachers about science. They should also develop positive feelings towards science and 
gain the understanding that science is not a field of memorization, but a fun field necessary to make sense of the world.   
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Introduction 

It is necessary that a learner has certain skills to perceive specific information in science, to structure it, to transfer it in 
the form of meaningful structures to everyday life, and to put it into practice. On the other hand, a learner’s attempting 
such an endeavor depends first of all on his interest and needs in that area, his ability to develop positive feelings and 
his being ready. In this case, it can be said that affective characteristics have positive effects in all types of learning in 
general, and in the science learning process in particular. For example, Suyatman et al. (2021) found that research-
based learning method increased students' critical thinking skills. As all educators know, students who practice 
research-based learning should have scientific process skills and certain scientific attitudes and values. It can be said 
that all these skills, attitudes and values have positive effects on students' critical thinking skills by creating the 
necessary infrastructure. Similarly, in the study conducted by Aynas and Aslan (2021), it was determined that authentic 
learning practices significantly improved the problem-solving skills of the experimental group students and that 
authentic learning practices had a positive effect on students' attitudes towards science. t can be said that the authentic 
learning method, which is a teaching method that encourages students to research and question, creates opportunities 
for social discourse and provides students with sufficient resources to solve their problems, is important in terms of 
enabling students to acquire important skills on learning methods. 

The three factors necessary for anything learned to cause a behavioral and mental change are cognitive elements, 
psycho-motor and mental skills, and affective characteristics. These factors are gathered under two headings in Bloom’s 
complete learning model, shaped by Carroll’s model of learning at school. These are cognitive entry behaviors and 
affective entry characteristics (Arseven, 1986). 

Cognitive entry behaviors are the preliminary knowledge and skills necessary for learning to take place in a series of 
learning processes. On the other hand, effective entry characteristics refer to self-efficacy, which is characterized by 
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attitudes and especially by academic self-confidence or academic self-representation (Senemoğlu, 2009). Although 
cognitive entry behaviors are more effective in efficient, meaningful and persistent learning, it is very important that 
effective entry characteristics act in a way to strengthen cognitive entry behaviors. To put it simply, these two 
structures support and complement each other. 

The concept of self-efficacy is encompassed by the concept of self in terms of meaning. The concept of self is a sum of an 
individual’s perceptions (Schunk, 2000), and is a form of perception of the person’s own essence. In other words, it 
expresses the positive or negative perceptions that the individual has developed for his or her abilities and other 
personality traits. In this respect, it can be said that the concept of self-comprises components such as self-efficacy, self-
esteem, and self-confidence. Self-efficacy sprouts from the concept of self-comprises a person’s beliefs and judgments 
about how well he can plan, organize, manage and accomplish probable situations that he may face. The greatest 
feature of these beliefs is that it can be improved over time with the increasing experience gained about the situation 
(Lee, 2005). 

Self-efficacy belief is based on Bandura’s social learning theory, called the social cognitive theory. Bandura (1989) has 
defined self-efficacy as “opinions of people about their ability to control the events that affect their own lives.” In other 
words, self-efficacy is a person’s belief that “he is able to organize the actions necessary to manage probable situations 
and to perform these actions” (Bandura, 1997). 

Individuals with strong self-efficacy beliefs do not try to escape from situations that are newly encountered and that 
have to be fought; and they exhibit a very decisive stance to successfully complete the actions they plan (Bandura, 
1997). According to Bandura, self-efficacy beliefs have four fundamental sources: fundamental experiences, indirect 
experiences, verbal persuasion and the physiological/psychological state of an individual. Let us discuss these 
resources briefly (Bandura, 1982, 1989, 1994). 

• Fundamental experiences: An achievement of an individual in a task is an indication that he will succeed in similar 
tasks. 

• Indirect experiences: Observing the performance and success of other individuals in a task will give the individual the 
expectation of success in similar tasks. 

• Verbal persuasion: Incentives for completing a task successfully will encourage the individual to do that task and 
cause positive changes in his self-efficacy. 

• Physiological/psychological state: When an individual is about to act on a situation, if he feels well physically and 
emotionally, the likelihood of his taking that action will increase. 

The most effective of the self-efficacy resources described above are fundamental experiences, as in the processes of 
learning by doing and by experiencing and acquiring first-hand experience (Bandura, 1994). The self-efficacy that an 
individual has about a situation influences his goals, his efforts to achieve the goals, his patience with the difficulties he 
faces, and his reactions to a possible future negative situation (Aşkar & Umay, 2001). 

One of these specific areas is science education self-efficacy belief, and it has been defined as a judgment of teachers 
about their own ability to teach science effectively and efficiently and improve student success (Akbaş & Çelikkaleli, 
2006). In the study conducted by Kılınç et al. (2021), it was found that teacher self-efficacy predicted teacher 
professional learning positively and significantly. This will also affect the teacher's belief that they can teach science 
effectively and efficiently and that they can improve student success. 

Another effective entry characteristic, like self-efficacy, is attitudes. Attitude is a positive or negative emotional 
tendency developed by an individual for objects, people, places, events and ideas (Papanastasiou, 2002). The tendency 
of an individual to take a position at a point ranging from positive to negative towards a good, object, person or event, 
and to accept or reject a situation is called attitude (Fidan, 1985). Because the beliefs of individuals play an important 
role in the formation of their attitudes, they are also closely related to behaviors (Bandura, 1982). In other words, the 
trilateral interaction between attitudes, behavior and beliefs leads to the result that a change in attitudes will also 
result in a change in beliefs and behaviors. This conclusion emphasizes that any study of self-efficacy has to be 
associated with the subject of attitudes. This situation is supported by Lewitt (2002) who has claimed that “teachers’ 
beliefs about teaching and learning enable them to develop an attitude” 

The focus of this study is the concept of skills. Although skills differ in general as psychomotor and mental skills, the 
ones that are covered by cognitive entry behaviors are mental skills. Another component in cognitive entry behaviors is 
the preliminary learning that is specific to subjects or units (Senemoğlu, 2009). Skills are traits obtained through 
education or experience, and they are often both learned and developed. Skills are needed because they are necessary 
to access information and to question the information being accessed. In other words, scientific knowledge is 
structured in ways that constitute a skill domain and are required for accessing and questioning information. In this 
case, domains of knowledge and skills can be said to affect each other mutually and positively. Skills in science appear 
to be the types of skills that are for information retrieval and problem-solving, such as scientific process skills. They 
also appear to be skills of inquiry and suggesting solutions, such as argument skills (Aydoğdu, 2014). 
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When the elements expressed above are examined from a scientific perspective, scientific knowledge and pre-learning 
in science, science-related skills, and science-related attitudes and self-efficacy can be argued to be prominent. These 
concepts, which are prominent, are in fact also among the key components of science literacy. Science literacy is 
expressed in the form of knowledge of scientific concepts and theories, and scientific research methods; understanding 
the science-technology-community relationship; the ability to use what is learned theoretically in school in problem-
solving and decision making in daily life; the ability to write, read and think over science-related articles, journals and 
books; the ability to participate in scientific discussions and explain one’s own ideas; the ability to interpret the rhetoric 
of others; the ability to think neutrally, critically and creatively; and having the knowledge and skills needed (Çepni et 
al., 2003). 

Science literacy means to be able to produce solutions to problems in science, in particular, by using scientific methods, 
and beyond that, it means that the individual is responsible to himself and society (Terzi, 2008). Simply put, cognitive, 
affective and skill-based dimensions are included in science literacy, which is the ultimate goal of science education 
(Kaptan, 1999). In this way, an individual who becomes a science literate can easily access the information in this field 
and produce solutions by questioning; he develops positive attitudes and self-efficacy by displaying a desire, needs and 
interest in order to make an effort in this field; he also transforms scientific knowledge into a meaningful whole in his 
mind and makes it permanent by transferring it to life (Scholes et al., 2021). 

From this viewpoint, science learning skills that constitute the basis of this study involve skills such as accessing 
information in science, questioning it, suggesting solutions to the problems encountered, informing and persuading 
other people about it, and developing new insights into their own life. In terms of the significance of the study, it is 
necessary to emphasize that in this study, it was determined at what level and how much science learning skills - which 
are so important in knowledge in science - were influenced by affective characteristics such as attitudes and self-
efficacy. 

The general purpose of the study expressed in the light of this significance was “to reveal the relationship between the 
science learning skills of pre-service elementary school teachers and their self-efficacy beliefs and attitudes towards 
science education.” In line with this purpose, answers to the following questions were sought: 

1. What are the levels of pre-service teachers’ science learning skills, attitudes towards science, and science education 
self-efficacy beliefs? 

2. Is there a significant relationship between pre-service teachers’ science learning skills, attitudes towards science and 
science education self-efficacy beliefs? 

3. Are pre-service teachers’ attitudes towards science and science education self-efficacy beliefs a significant predictor 
of their science learning skills? 

Methodology 
Research Design  

The study was structured as a correlational survey design, which is one of the general survey designs of quantitative 
approaches. Survey designs describe a current or past situation how it is. On the other hand, in the correlational survey 
design, which is one of the general survey designs, it is intended to determine the presence and/or degree of 
concomitant change among two or more variables (Karasar, 2000). 

Participants 

The participant group of the study consisted of a total of 160 freshmen, sophomore, junior, and senior students who 
were studying at the 4-year elementary education department of a state university in Turkey in the 2019-2020 
academic year. Table 1 presents the distributions of the participants constituting the sample, based on their gender and 
grade levels. 

Table 1. Distribution of Participants According to Their Gender and Grade Levels 

 1st Grades 2nd Grades 3rd Grades 4th Grades N 

Female f 
% 

24 
22.64 

27 
25.47 

29 
27.36 

26 
24.53 

106 
66.25 

Male f 
% 

16 
29.63 

13 
24.07 

11 
20.37 

14 
25.93 

54 
33.75 

N f 
% 

40 
25 

40 
25 

40 
25 

40 
25 

160 
100 

According to the results in Table 1, 66.25% of the pre-service elementary school teachers were female, 33.75% were 
male. On the other hand, there were 25% of the participants at each grade level. 
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Data Collection Instruments 

Three different data collection instruments were used in this study. These were the “Science Learning Skills Scale 
(SLSS),” the “Science Education Self-Efficacy Belief Scale (SESEBS),” and the “Science Attitudes Scale (SAS).” The 
permissions for the use of these scales were received by e-mail. The validity and reliability studies were redone. The 
results are listed below. 

Science Learning Skills Scale 

SLSS was developed by Chang et al. (2011) as a scale consisting of 29 items and 2 sub-scales. It was adapted to Turkish; 
validity and reliability studies were carried out by Şenler (2014). As a result of these studies, the scale again consisted 
of 29 items and 2 sub-scales. Then, the researcher redid the validity of the reliability studies by administering SLSS to 
80 pre-service elementary school teachers who were not included in the sample. The results are given below. 

The KMO and Bartlett test results were investigated to determine if SLSS was suitable for factor analysis required for 
validity studies. For the implementation of factor analysis on a scale, the result of the KMO test measurement should be 
.50 and above, and the result of the Bartlett test of sphericity should show a significance of p < .01 (Jeong, 2004). In this 
study, the KMO test measurement result for SLSS was found to be .723, and the result of the Bartlett test of sphericity 
showed significance (p < .01). These results show that factor analysis can be performed on the scale. In factor analysis, 
the lower limit of each item was accepted as .30. As a result, all 29 items of the scale remained in the scale. The factor 
communality values of the scale were between .523 and .768. After this phase, the factor load values were calculated by 
using the varimax rotation technique in the factor analysis. In the end, it was determined that the SLSS was again 
composed of 2 sub-scales, as in the original scale. The first sub-scale (scientific inquiry) consists of 14 items and 
explains 35.627% of the total variance of the scale. The second sub-scale (communication) consists of 15 items and 
explains 28.229% of the total variance of the scale. All sub-scales in the scale describe 63.856% of the total variance of 
the scale. The factor loads of the 29 items in the scale range from .395 to .849. Kline (1994, as cited in Ekici, 2002) has 
defined factor loadings between .3 and .6 as “medium,” and factor loadings above .6 as “high” as a criterion, and 
indicated 41% as a reference rate for total variance explained in a scale. Based on the amount of total variance 
explained and item factor loading values, it can be concluded that the 29 items in the scale can remain in the scale. 

During the reliability studies of the scale, the Cronbach’s alpha coefficient was checked, and this coefficient was 
calculated as .893 for the overall scale, and .821 for the first sub-scale, and .825 for the second sub-scale. Tezbaşaran 
(1997) has indicated that a reliability coefficient on a Likert-type scale that can be considered sufficient should be as 
close to 1 as possible. These results show that SLSS can measure the science learning skills of pre-service elementary 
school teachers in a consistent and reliable way within the specified factor structure. 

Science Education Self-Efficacy Belief Scale 

SESEBS was developed as a scale consisting of 23 items and 2 dimensions by Enochs and Riggs (1990). This scale was 
adapted to Turkish by Bıkmaz (2002), tested for validity and reliability, and reduced to 21 items in 2 dimensions, after 
the exclusion of 2 items. Then, the researcher redid the validity of the reliability studies by administering SESEBS to 80 
pre-service elementary school teachers who were not included in the sample. The results are given below. 

The result of the KMO test measurement of SESEBS was found to be .723, the result of the Bartlett test of sphericity was 
significant (p < .01), and the scale was determined to be suitable for factor analysis. On the other hand, the lower limit 
of each item was again accepted as .30. As a result of statistical analyses, 3 of the 21 items on the scale were removed 
from the scale, and the scale was reduced to 18 items. Moreover, the factor communality values of the scale were 
between .145 and .703. The factor loading values calculated as a result of the Varimax rotation technique revealed that 
SESEBS was again composed of 2 dimensions, as in the original scale. Accordingly, the first factor (self-efficacy belief) 
consists of 12 items and explains 28.147% of the total variance of the scale, while the second factor (outcome 
expectation) consists of 6 items and explains 12.942% of the total variance of the scale. All the factors in the scale 
constitute 41.089% of the total variance of the scale. The factor loads of the 18 items remaining in the scale range from 
.318 to .814. This indicates that the 18 items in the scale are suitable for staying in the scale. 

Cronbach’s alpha coefficient indicating the reliability of the scale was calculated as .768 overall for the scale, as .856 for 
the first dimension and .722 for the second dimension. All these results show that SESEBS can measure self-efficacy 
beliefs developed by pre-service elementary school teachers towards science education in a consistent and reliable way 
within the specified factor structure. 

Science Attitudes Scale 

SAS was developed by Gürdal (1997) as a scale consisting of 23 items. The researcher redid the validity of the reliability 
studies by administering SAS to 80 pre-service elementary school teachers who were not included in the sample.  

Accordingly, the result of the KMO test measurement of SAS was found to be .837, the result of the Bartlett test of 
sphericity was significant (p < .01), and the scale was found to be suitable for factor analysis. Moreover, the lower limit 
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of each item was again accepted as .30, and 8 of the 23 items in the scale were decided to be excluded from the scale. On 
the other hand, the factor communality values of the scale were between .348 and .695. The Varimax rotation technique 
applied later on showed that SAS consisted of 3 dimensions, and the first factor with 6 items (love), the second factor 
with 5 items (interest), and the third factor with 4 items (significance) explained 21.389%, 17.1%, and 13.725% of the 
variance, respectively. All factors explain 52.214% of the total variance. The factor loads of the 15 items remaining in 
the scale range from .425 to .8. This result reveals that the 15 items in the scale are suitable for staying in the scale. 

Cronbach’s alpha coefficient calculated for the scale was .856 overall for the scale, .826 for the first dimension, .705 for 
the second dimension, and .617 for the third dimension. All analyses carried out for SAS reveal that the scale can 
measure the attitudes developed by the pre-service elementary school teachers towards science in a consistent and 
reliable way within the specified factor structure. 

Procedures and Data Analysis 

The research data were obtained by the researcher, by concurrently administering the three different measurement 
instruments mentioned above to the participants in the spring semester of the 2019–2020 academic year. Moreover, 
the explanations necessary for participation were made to the teachers who participated in the applications on a 
voluntary basis before the applications. 

The data obtained from the measurement instruments were recorded with the SPSS-24 statistical program, and the 
required analyses were carried out. First of all, the Kolmogorov-Smirnov test was carried out in order to test the 
normality of the data distributions. It was found that the variables were normally distributed with 95% confidence. 
Table 2 shows the results. 

Table 2. Data Skewness, Kurtosis and Normality Values 

Scales Skewness Kurtosis Kolmogorov-Smirnov 
Statistic Std. Error Statistic Std. Error Statistic df p 

SLSS -0.187 0.192 0.746 0.381 0.058 160 0.200 
SAS -0.277 0.192 -0.047 0.381 0.055 160 0.200 
SESEBS -0.335 0.192 0.655 0.381 0.066 160 0.084 

According to Table 2, the skewness and kurtosis values were calculated as -0.97 and 1.96 for SLSS (p > .05), -1.74 and 
1.72 for SESEBS (p > .05), and -1.44 and -0.12 for SAS, respectively. In the light of these results, it was decided to use 
parametric tests. Thus, frequencies and percentages were used during the analysis of the first sub-problem, 
correlations during the analysis of the second sub-problem, and regressions during the analysis of the third sub-
problem. 

In addition, Harman single factor analysis was used to determine the common method bias of the scales used in the 
research. In the analysis made for the Science Learning Skills Scale, the common method bias value was found as .42, 
for the Science Education Self-Efficacy Belief Scale it was found as .36, and for the Science Attitude Scale it was found as 
.32. Since these values were below .50, it was decided that there was no problem of common method bias in the data 
obtained, and the analyzes were continued (Podsakoff et al., 2003). 

Results 

The study was conducted through three sub-problems, and the analysis results of the data on the sub-problems were 
expressed in the following order. 

Findings on the first sub-problem 

Table 3 presents the findings based on the analysis of the data of the first sub-problem in the study. 

Table 3. Results of Descriptive Statistics on the SLSS, SAS and SESEBS Scores  

Scales N Min. Max. M SD 
SLSS 160 68 141 109.54 12.29 
SAS 160 31 74 54.99 8.04 
SESEBS 160 40 81 66.5 6.81 

According to Table 3, mean and standard deviation scores of a total of 160 pre-service teachers were determined to be 
109.54 and 12.29 for the Science Learning Skills Scale, 54.99 and 8.04 for the Science Attitudes Scale, and 66.5 and 6.81 
for the Science Education Self-Efficacy Belief Scale, respectively. 

While the highest value can score on the Science Learning Skills Scale is 145, this value is 90 on the Science Education 
Self-Efficacy Belief Scale and 75 on the Science Attitudes Scale. Considering the overall mean scores of the participants 
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for each scale in Table 3, it can be said that the science learning skills, self-efficacy beliefs and attitudes of the pre-
service teachers were quite above the average. When these three scales were assessed together, the highest mean score 
was on science learning skills. It can also be said that the participants’ science learning skills were at a higher level 
compared to their science education self-sufficiency beliefs and their attitudes towards science. 

Findings on the Second Sub-Problem 

Table 4 shows the findings arising from the analysis results of the second sub-problem. 

Table 4. Correlation Coefficient Results for the Relationship Between the Pre-Service Teachers’ Science Learning Skills, 
Attitudes Towards Science, And Science Education Self-Efficacy Beliefs 

Variables Science Learning Skills Science Attitudes Science Education 
Self-Efficacy Belief 

Science Learning Skills 1 .520* .550* 
Science Attitudes .520* 1 .509* 
Science Education Self-Efficacy Belief .550* .509* 1 
 * p < .05 

Table 4 shows that there was a moderate positive and significant correlation (R = .55) between the pre-service 
teachers’ science learning skills and science education self-efficacy beliefs. Table 4 also shows a moderate positive 
correlation (R = .52) between their science learning skills and attitudes towards science. This revealed that as the 
participants’ attitudes towards science got better and their science education self-efficacy beliefs got stronger, their 
science learning skills got better. In other words, the science learning skills of the pre-service teachers were influenced 
by the affective characteristics they developed towards the fields of science. 

The relationship expressed above was found to be moderate, positive and significant between the beliefs and attitudes 
of the specified variables of the affective domain (R = .509). This suggests that there is also a relationship between the 
variables of the affective domain. It also suggests that as beliefs get stronger, attitudes get better. 

Findings on the Third Sub-Problem 

Table 5 presents the findings based on the analysis of the data of the third sub-problem in the study. 

Table 5. Multiple Regression Analysis Results on the Prediction of the Pre-Service Teachers’ Science Learning Skills 

Variables B Std. Error β t p Zero-Order R Partial R 
Constant 36.085 7.765 - 4.647 .000 - - 
Science Attitudes .495 .112 .324 4.436 .000 .520 .334 
Science Education Self-Efficacy Belief .695 .132 .385 5.275 .000 .550 .388 
R = .617 
F (2, 157) = 48.154 

R2 = .38 
p = .000 

According to Table 5, the “attitudes towards science” and “science education self-efficacy beliefs” variables together 
significantly explained science learning skill scores of the pre-service teachers (R = .617, R2 = .38, p < .05). The two 
variables described above together explained about 38% of the total variance in science learning skills. 

According to the standardized regression coefficient (β), the variables predicting science learning skills in relative 
order of importance were self-efficacy belief and attitudes. When the t-test results for the significance of regression 
coefficients were examined, the belief (t = 5.275) and attitudes (t = 4.436) variables were significant predictors of the 
science learning skills. 

On the other hand, according to the results of regression analysis, the regression equation for predicting science 
learning skill scores (mathematical model) can be expressed as ‘science learning skills = 36.085 + 0.695 science 
education self-efficacy belief + 0.495 attitudes towards science.’ 

Discussion 

The main goal of this study, the participants of which were chosen as pre-service elementary school teachers, was to 
determine the relationship between the science learning skills of the pre-service teachers and their self-efficacy beliefs 
and attitudes towards science education. For this reason, the results obtained at the end of the research process which 
was planned and executed according to the correlational survey design can be summarized as follows: 

All of the pre-service teachers who were included in the participant group had above the average science learning 
skills, science education self-efficacy beliefs and attitudes towards science. Moderate, positive and significant 
correlations were found between the pre-service teachers’ science learning skills and science education self-sufficiency 
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beliefs, between their science learning skills and attitudes towards science, and between their science education self-
efficacy beliefs and attitudes towards science. On the other hand, the strongest of these relations was between skills 
and beliefs with R = .55. 

About 38% of the total variance of the pre-service teachers’ science learning skills were explained by their attitudes 
towards science and science education self-efficacy beliefs. On the other hand, beliefs and attitudes were identified as a 
significant predictor of science learning skills. Moreover, beliefs emerged to be a more significant predictor of skills 
than attitudes. 

It is known that what is important in science education today is to educate individuals each to become a science-literate 
person. On the other hand, it is also necessary to mention that the basis of science education curricula in advanced 
educational systems is the inquiry-based constructivist learning approach, which allows to achieve this goal in the most 
successful way. This situation mentioned above has gained a foothold in the 2005 elementary science and technology 
curriculum in Turkey. The changes in science curricula in the subsequent years have witnessed positive developments 
in terms of making the ultimate goal of science education possible. 

In the 2005 science course curriculum, science literacy was defined as “a combination of science-related skills, 
attitudes, values, understanding and knowledge that are necessary for individuals to develop research/inquiry, critical 
thinking, problem-solving and decision-making skills, become lifelong learners, and pursue a sense of curiosity about 
their environment and the world” (MEB, 2005). When this definition is examined, certain affective characteristics and 
cognitive structures were addressed together, especially in different skill areas. It can also be said that the specified 
areas are not independent of each other and even complement each other. Martin (1996) has defined the three 
dimensions of science literacy as scientific content, skills required for the scientific process, and attitudes towards the 
field of science, supporting this situation. 

The main component of this study, science learning skills, in fact contains many dimensions of the skills domain in 
science literacy. Problem-solving skills, research skills, argumentation skills, and decision-making and communication 
skills, especially scientific process skills, can be shown as examples of these dimensions. For this reason, science 
learning skills and scientific process skills and inquiry/argumentation skills are used interchangeably. This use is not 
wrong in reality in terms of meaning and understanding. 

The result that the science learning skills of the pre-service teachers were above average is also supported by certain 
researchers. Aslan-Efe and Özmen (2018), for example, have stated that students’ science learning skills are generally 
high, and female students’ science learning skills are significantly higher than those of male students. Sinan and Uşak 
(2011) have carried out a study on pre-service teachers and found that scientific process skills of their participants are 
very high. On the other hand, there are also studies that do not support this result being expressed (Aktaş & Ceylan, 
2016; Güden & Timur, 2016; Huyugüzel-Çavaş, 2009). 

There are also a number of research findings that have provided a different perspective on the first outcome of this 
study, which was conducted on pre-service elementary school students. For example, in the study of Terzi (2008) on 
science teachers and elementary school teachers, the science teachers’ science literacy was higher than that of 
elementary school teachers. In the study of Birinci-Konur and Yıldırım (2016) on pre-service science and elementary 
school teachers, the science teachers gave a greater number of correct answers on the scientific process skills test 
compared to the pre-service elementary school teachers. These two results show that teachers and pre-service teachers 
in science are more qualified than elementary school teachers and pre-service teachers on science learning skills. 

There are also a number of research studies related to the result of this study that the pre-service teachers’ science 
education self-efficacy beliefs and their attitudes towards science are above average. In terms of self-efficacy, 
Küçükyılmaz and Duban (2009) and Seven and Akıllı (2009) have determined that the self-efficacy beliefs of pre-
service teachers are adequate, whereas Ültay and Uludüz (2018) have suggested that these beliefs were found to be at a 
fairly low level in pre-service elementary school teachers. In terms of attitudes, Ürey and Cerrah-Özsevgeç (2015) have 
pointed out that pre-service elementary school teachers’ attitudes towards science are far above average. Although the 
results of the research presented have similarities with the results of this study related to self-efficacy belief and 
attitudes, they also show that there are also contradicting results. 

Another result that was obtained throughout the research process was that there was a moderate and positive 
correlation between science learning skills and science education self-efficacy belief. This result is supported by 
Uyanık’s (2016) result that “performance in science learning is related to science education self-efficacy beliefs” and 
Çalışkan’s (2008) result that “students with higher self-efficacy perception show better performance in science. 

Another moderate and positive relationship exists between science learning skills and attitudes towards science. There 
are studies supporting (Akpullukçu & Günay, 2013; Gençtürk & Türkmen, 2007; Saracaloğlu et al., 2013; Tatar, 2006; 
Ulutaş, 2009), and not supporting (Anagün, 2011; Bybee & McCrae, 2011) the relationship between these two variables. 
For example, Ulutaş (2009) has determined a positive relationship between pre-service teachers’ science literacy levels 
and attitudes towards science, while Saracaloğlu et al. (2013) have found a moderate, positive and significant 
correlation between pre-service teachers’ science literacy and attitudes towards science. On the other hand, Uyanık-
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Balat et al. (2018) have determined that there is a positive but weak relationship between pre-service teachers’ 
attitudes towards science education and self-efficacy perceptions, whereas Anagün (2011) has stated that science 
attitudes have no effect on science literacy. 

The last situation, which shows moderate and positive relationship, emerged between the self-efficacy belief and 
attitudes, of which the effect on science learning skills was investigated. This result is in line with the research results of 
Yıldız-Duban and Gökçakan (2012). The result of Yıldız-Duban and Gökçakan (2012) - which indicates that there is a 
positive, moderate and significant relationship between pre-service elementary school teachers’ self-efficacy beliefs 
towards science education and their attitudes towards science (R = .603) - supports the correlation coefficient (R = 
.509) between the two variables obtained in the present study. The conformance between these two studies becomes 
meaningful when Moseley and Utley’s (2006) statement is considered: Improving the science self-efficacy beliefs of 
those who take a new step in the teaching profession is a prerequisite for their positive attitudes towards science. 

In addition, there are studies conducted abroad on pre-service teachers' science learning skills. In the study, 
Dwikoranto et al. (2019) concluded that the project-based learning method is effective on the science process skills of 
physics teacher candidates (the scientific process skill mentioned above can be attributed as a learning skill). Limatahu 
et al. (2019), one of them, examined the effect of the condition, construction, development, simulation, and reflection 
model on the science process skills of physics teacher candidates. As a result of the Limatahu et al. (2019) study, it has 
been proven that this model is effective in improving the science process skills of physics teacher candidates. Samosir 
(2022), on the other hand, found that the Process-Oriented Inquiry learning model had an effect on students' 
understanding of science concepts and their scientific process skills. Syazali et al. (2021), on the other hand, found 7 
variables as a result of his study on the learning environment variables that affect the Science Process Skills of 
Indonesian students. These variables are guided inquiry learning models, inquiry, PBL, PjBL and learning cycles, as well 
as learning media variables and modules and worksheets. In addition, Aripin et al. (2021) found that learning through 
inquiry had a moderate effect on students' science learning skills (p=.63) 

Conclusion 

From an integrative perspective to all research results based on the literature given above, it can be said that especially 
pre-service teachers have different levels of competence in terms of the variables of skills, self-efficacy and attitudes. It 
can also be said that pre-service science teachers are more qualified than pre-service elementary school teachers 
especially in terms of science literacy and science learning skills, which is the most important pillar of science literacy. 
For the reasons specified above, in this study carried out on pre-service elementary school teachers, one of the results 
was that the science learning skills, self-efficacy and attitudes of the pre-service teachers were above the average, and 
this contributes to other research results. 

When the results in the literature examining the relationship between skills and affective characteristics on the basis of 
science literacy are examined together, it is seen that pre-service teachers with an adequate level of science education 
self-efficacy beliefs demonstrate superior success in activities carried out based on skills specific to science and 
performances exhibited. The highest correlation coefficient was achieved between science learning skills and science 
education self-sufficiency beliefs also in this study, which can be defined as a result that is supported by the literature 
and contributes to the relevant field. Therefore, in the process of developing science literacy, studies to improve self-
efficacy belief, which is one of the affective characteristics of pre-service teachers, will contribute positively to their 
skills necessary for them to learn science more meaningfully and persistently. 

A situation similar to the one that arises between skills and beliefs is experienced between skills and attitudes. 
However, there are different literature results regarding the contribution of science attitudes towards pre-service 
teachers’ science learning skills and science literacy. In other words, the relationship between skills and attitudes is 
becoming a more controversial subject than the relationship between skills and self-efficacy. In this study, in terms of a 
correlational relationship, attitude comes after self-efficacy, which is in line with literature-based research results. 

In conclusion, science learning skills, which are an important component in the process of improving pre-service 
teachers’ science literacy, are influenced by the positive self-sufficiency belief and attitudes that they have developed 
for this field, which cannot be ignored as a result. In other words, it is necessary to address affective characteristics 
together with skills in the process of developing science literacy. In fact, it is necessary to prioritize studies that will 
positively affect affective characteristics. On the other hand, the characteristics of the affective domain also affect each 
other in their own right, which is confirmed by the relationship between beliefs and attitudes emerging from this study 
as well as the results of studies on this subject in the literature. 

The most important outcome of the present study is that the pre-service teachers’ science teaching self-efficacy beliefs 
and attitudes towards science together have a 38% effect on their science learning skills. Although there are no studies 
on the prediction of science learning skills by different variables in the relevant literature, it can be argued that the 
results of the research conducted based on the relationship between skills, beliefs and attitudes support this result.  
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The 38% level of prediction mentioned above clearly points out that in the process of educating an elementary school 
teacher, the characteristics of the affective domain have to be handled first in order for pre-service teachers to be 
science literates. This is because positive affective characteristics will increase interest in science; the increased 
interest will stimulate all types of skills that make one more dominant in this field; and ultimately characteristics of the 
affective domain and dimensions of the skills domain will join field-specific scientific information structures and will 
lead to the formation of science literate pre-service teachers who are researchers, inquirers and criticizers. Moreover, it 
will become easier for pre-service elementary school teachers with this background to make their students - whom 
they will train throughout their professional lives - science literate individuals. Thus, the change will start at the 
bottom; and students will be educated in the current educational system, who are more successful and more skillful in 
the field and subjects of science, and, most importantly, who consider this field as indispensable and have positive 
feelings about this field in order to become a citizen of the world. 

Recommendations 

In light of all the results obtained from the present study, it can be said that important implications have emerged for 
teaching staff working in higher education institutions who educate elementary school teachers of the future. That is to 
say, it is necessary that especially the teaching staff who teach the Basic Science in Elementary School, the Science 
Laboratory Practices, the Science Education, and even the Teaching Practice courses - related to the fields of science in 
the elementary school teacher education curriculum that was renewed in 2018 in Turkey - should guide pre-service 
teachers in order for them to have positive attitudes towards the field of science and show interest in this field. By 
giving them the skills to access information and to test the information they access, it is also important that the teaching 
staff educate themselves to become guides in the process of accessing information. 

In other words, it can be brought as a suggestion to relevant academicians to become modern instructors who adopt 
the essence of constructivist understanding and science literacy, equip pre-service teachers with the dimensions of 
affective domain and skills domain in science, and make it easier for them to access information - instead of being a 
classic teaching staff who transfers information and questions the information transferred. 

Another suggestion that is similar to the one given above is for elementary school teachers who currently work as a 
teacher. The adoption of the instructional approach - described above for university teaching staff - by elementary 
school teachers will ensure that students show interest in the fields of science from elementary school on, and success 
will come along. This attitude assumed by elementary school teachers should also be maintained by science teachers at 
upper educational levels. 

It should be remembered that a student who adopts the thinking and working principles of a scientist from elementary 
school on will become a small scientist. Thus, individuals will make significant contributions to science and the 
development of the country in their adulthood. 

In the light of the findings obtained as a result of this research, future researchers can investigate the effects of different 
affective domain characteristics on students' learning skills (motivation, career perception, self-perception, etc.). In 
addition, science learning skills of science, biology, chemistry and physics teacher candidates are other areas that 
should be investigated by the future researched. 

Limitations 

This study was carried out in the 2019-2020 academic year. As the study group, it is limited to 160 classroom teacher 
candidates studying in the 1st, 2nd, 3rd and 4th grades. In terms of data collection tool, the study is limited to Science 
Learning Skills Scale, Science Education Self-Efficacy Belief Scale and Science Attitude Scale.  

Ethics Statements  

The studies involving human participants were reviewed and approved by the Nigde Omer Halisdemir University. The 
participants provided their written informed consent to participate in this study. 
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