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ABSTRACT

This study aims to examine the scientific literacy levels and opinions of
preschool teachers using a concurrent mixed methods approach. The
quantitative studyincluded 481 preschool teachers across Turkey, while
the qualitative studyinvolvedin-depthinterviews with 23 teachers. The
quantitative results indicated that preschool teachers' scientific
literacy levels did not significantly vary based on gender, age, or years of
experience. However, significant differences were observed concerning
educational level, scientific journal subscriptions, and participation in
scientific projects. The qualitative findings revealed that teachers
perceive scientific literacy as the ability to understand scientific
concepts, apply them in daily life, and foster children’s curiosity. More
than half of the teachers did not consider themselves scientifically
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literate, highlighting a need for professional development in
integrating science into early childhood education. The study suggests
that enhancing teachers’ scientific literacy could foster children's
curiosity and technological integration in preschool settings.

Introduction

The preschool period is a time when children are curious, inquisitive, and begin to question, and it is
important to provide an educational environment where children will be introduced to scientific activities
(Trundle & Sagkes, 2015). Based on research, it can be said that the knowledge children gain during the
preschool period, as expressed by the ecological systems theory, positively influences their academic
successin later life (Bronfenbrenner & Morris, 2006; Sylvaetal., 2013). Children’s learningis also dependent
on the educational opportunities provided, in addition to initiating and sustaining their learning processes
and motivation (Barenthien et al., 2020). The key individuals in providing this educational support are
preschool teachers (Unal & Akman, 2006), and the individual characteristics, professional knowledge and
attitudes, pedagogical content knowledge, and scientific literacy levels of preschool teachers directly affect
the educational process (Gropen et al., 2017; McCray & Chen, 2012; Sagkes, Trundle & Bell, 2013; Siraj-
Blatchford et al., 2002). Recent studies indicate that preschool teachers who are proficient in scientific
literacy can significantly enhance children's inquiry skills and problem-solving abilities through inquiry-
based learning approaches (Septlveda-Vallejos et al., 2023; Kurniah, 2023).However, it is also observed
that the scientific knowledge levels of preschool teachers are lower than those of teachers in other fields
(Garbett, 2003; Kallery & Psillos, 2001). This gap highlights the need for continuous professional
development to improve teachers’ scientific literacy, as it is essential forimplementing innovative teaching
methods that foster children's curiosity and engagement in scientific concepts (Cadime, 2024; Zhao,
2024).

The concept of scientific literacy was first introduced by Hurd in 1958 (Hurd, 1958). Miller (1983) discusses
the concept of scientific literacy in three fundamental dimensions: understanding the nature of science,
knowledge of science content, and understanding the impact of science on society. Scientifically literate
individuals, as defined by Laugksch (2000), are those who possess a basic understanding of scientific
concepts, can comprehend how scientists work, have an understanding of the nature of science,
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comprehend the relationship between science and society, and understand the difference between science
and technology. When considering the definition of scientific literacy as well as the characteristics of
scientifically literate individuals, it becomes apparent that scientific literacy is not only associated with
scientific knowledge but also with scientific attitudes (Demirbas & Yagbasan, 2006). In the literature,
scientific literacy is often examined in relation to its integration with technology to create broader societal
impacts (Autieri, Amirshokoohi, & Kazempour, 2016). Additionally, Chatila (2016) emphasizes the use of
biographical recounts in enhancing scientific literacy, particularly among pre-service primary science
teachers, highlighting its effectiveness in fostering positive attitudes towards science. In fact, a study
conducted by Bartan (2020) found that an increase in the basic level of scientific literacy among preschool
teacher candidates led to the development of a positive scientific attitude. Therefore, the importance of the
scientific literacy levels of preschool teachers becomes evident in the development of scientific literacy and
the cultivation of positive attitudes towards science among preschool children. Scientificliteracyis included
in the educational programs of many countries, such as the United States, Finland, Australia, and South
Korea, to foster critical thinking and problem-solving skills among students (Tekin, Aslan, & Yagiz, 2016;
Bybee & Fuchs, 2006). In the context of Turkey, the preschool education curriculum has been recently
updated to align with both the revised Preschool Education Program (2023) and the "Turkey Century Maarif
Model" (2024). These two programs, currently being implemented concurrently, emphasize fostering
scientific literacy skills among preschool children by integrating achievements and indicators that
encourage inquiry-based learning, scientific observation, and critical thinking. The 2023 Preschool
Education Program focuses on promoting children's curiosity and scientific exploration through hands-on
activities and experiential learning (MEB, 2023). Meanwhile, the 2024 Turkey Century Maarif Model
expands on these goals by including competencies such as classification, prediction, and conducting
experiments, which are crucial for developing early scientific process skills (MEB, 2024). However, it is
observed in the literature that preschool teachers face difficulties in utilizing this list of concepts when
planning science activities (Akcanca, Giirler, & Alkan, 2017; Dagh & Daglioglu, 2020; Gezgin & Kilig, 2015;
Orhan, 2019). Therefore, the ways in which children understand science in their daily lives are directly
dependent on preschool teachers' accurate understanding and knowledge of science (Lind, 1999) and,
consequently, their scientific literacy.

When the literature is examined, it is found that a limited number of studies have been conducted to
determine the scientific literacy levels of preschool teachers (Gropen et al., 2017; Pereira, Rodrigues, &
Vieira, 2020). However, no research has been found that thoroughly investigates the scientific literacy of
preschool teachers, both quantitatively and qualitatively. In a study conducted by Bartan (2020), the basic
scientific literacy levels and scientific attitudes of preschool teacher candidates were compared, and it is
observed in the literature that research on this topic is generally limited to science teacher candidates,
elementary teacher candidates, and social studies teacher candidates (Bacanak, 2002; Huyugiizel Cavas,
2009; Lee, 2001; Tekin, 2013; Ulutas, 2009; Yetisir, 2007; Yolagiden, 2017). Therefore, the importance of
examining the scientific literacy of preschool teachers in the field becomes evident. Considering that the
scientific literacy levels and opinions of preschool teachers about scientific literacy will be crucial in the
development of individuals with high scientific literacy in the future, it is believed that the results of this
study will shed light on educational arrangements that can be made within the scope of improving early
childhood education. Based on this point, the aim of this study is to examine the scientific literacy of
preschool teachers and their opinions about scientific literacy.

Method

Model of the research

In this research, which examines the scientific literacy levels of preschool teachers and their views on
scientificliteracy,a mixed research approach was used to collect quantitative and qualitative data (Creswell,
2015). As for the design, a convergent/parallel mixed methods research design was used, where
quantitative and qualitative data were collected simultaneously with equal status (Christensen, Johnson &
Turner, 2015; Creswell & Plano Clark, 2015; Toraman, 2021). The reason for choosing the concurrent mixed
methods approach in this study is to interpret the research findings based on the results obtained by
collecting quantitative and qualitative data together with a holistic approach.

Participants
Quantitative participants

The quantitative study of the research consists of 481 preschool teachers from various regions of Turkey
who volunteered to participate in the research during the 2022—-2023 academic year. The characteristics of
the study group are shown in Table 1.
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Table 1. Demographic characteristics of the participant in the research

Demographic Characteristics f %
Gender Female 424 88,15
Male 57 11,85

21-25 32 6,65

26-30 89 18,50

31-35 101 20,99

Age 36-40 121 25,16
41-45 79 16,44

46-50 37 7,69

51and over 22 4,57

Pre-school teaching 331 68,81

Type of School Graduated from Child Development 109 22,66
Other (Open Education, Branch) 41 8,53

Associate Degree 89 18,50

Education level Bachelor's Degree 357 74,22
Master’s Degree 35 7,28

1-5year 123 25,57

6-10 year 120 24,95

Professional seniority 11-15 year 121 25,16
16-20 year 88 18,30

21yearand over 29 6,03

e g .. . Yes 43 8,94
Scientific Journal Subscription-Tracking No 438 91.06
L . R Yes 63 13,10
Scientific Project Participation No 418 86,90

When Table 1 is examined, it can be seen that 88.15% (f=424) of preschool teachers are female, 11.85%
(f=57) are male, 6.65% (f=32) are aged 21-25, 18.50% (f=89) are aged 26-30, 20.99% (f=101) are aged
31-35,25.16% (f=121) are aged 36—-40,16.44% (f=79) are aged 41-45,7.69% (f=37) are aged 46—-50, and
4.57% (f=22) are aged 51 and above. It is observed that 68.81% (f = 331) have a bachelor’s degree in
preschool teaching, 22.66% (f = 109) are graduates of child development programs, and 8.53% (f = 41) are
graduates of other programs (distance education, specialization). In terms of educational levels, 74.22% (f
= 357) have a bachelor’s degree, 18.50% (f = 89) have an associate’s degree, and 7.28% (f = 35) have a
master's degree. In terms of professional seniority, 25.57% (f = 123) have 1-5 years of experience, 24.95%
(f =120) have 6-10 years of experience, 25.16% (f = 121) have 11-15 years of experience, 18.30% (f = 88)
have 16—20 years of experience, and 6.03% (f = 29) have 21 years or more of experience. When the
subscription and follow-up of scientific journals are examined, itis found that 91.06% (f = 438) do not have
asubscription or follow-up, while 8.94% (f = 43) have a subscription or follow-up. In terms of participation
in scientific projects, it is observed that 86.90% (f = 418) do not participate, while 13.10% (f = 63) do.

Qualitative participants

Atotal of 23 preschool teachers, who also expressed their desire to participate in the interview while filling
out the quantitative measurement tools, form the qualitative study group of the research out of 481
preschool teachers who want to participate in the study voluntarily. In the qualitative study group, 91.30%
(f = 21) of the preschool teachers are female, 8.70% (f = 2) are male, all teachers (f = 23) are graduates of the
preschool teaching undergraduate program, 65.22% (f = 15) have a bachelor’s degree, 34.78% (f = 8) have
amaster’s degree, and all teachers (f = 23) have been teaching for 11—15 years.

Data collection process and data collection tools

Before starting the data collection process, the necessary ethical committee application for the research
was submitted to the Ethics Committee for Social and Human Sciences Research of Trakya University.
Following the approval, granted during their meeting on 22.12.2021 with decision number 10/30, the
measurement tools were transferred to an online platform and distributed nationwide across Turkey. Pre-
school teachers who volunteered to participate in the research first filled out the research consent form,
personalinformation form,and measurementtools online. The data collection process for quantitative data
started on 27.12.2021 and ended on 11.02.2022. The implementation of the interview form was carried out
by contacting pre-school teachers who filled out the quantitative forms separately, and interviews were
conducted online from February 14,2023, to February 25,2023.

Test of basic scientific literacy

Test of Basic Scientific Literacy was developed by Laugksch and Spargo (1996) and adapted into Turkish by
Turgut (2005). The scale consists of two subscales: the nature of science and science-technology-society,
with 38 items rated on a 5-point Likert scale. When evaluating responses to the scale, theintervals “strongly
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disagree” (1.00-1.80), “disagree” (1.81-2.60), “undecided” (2.61-3.40), “agree” (3.41-4.20), and
“strongly agree” (4.21-5.00) are used for interpretation. The Cronbach’s alpha values for the subscales of
the scale are 0.88 for the nature of science subscale and 0.92 for the science-technology-society
relationship subscale. In this study, the values were calculated as 0.86 for the nature of science subscale,
0.89 for the science-technology-society relationship subscale, and 0.88 for the entire scale.

Preschool teachers’ semi-structured interview form for determining their views on scientific literacy

The semi-structured interview form developed within the scope of the research consists of four open-
ended questions. Prior to preparing the interview form, categories were created based on the literature
review (Duban, 2010; Karademir-Alkan, 2012; Kizilay & Kirmizigiil, 2020; Laugksch & Spargo, 1996; Turgut,
2005) on scientific literacy. Research questions were developed based on these categories and sent to an
expert in science education and an expert in preschool education for expert opinions. In order to ensure the
reliability of the measurement tool, experts were asked to review the questions in the interview form as
appropriate/not appropriate-recommendation. One of the methods used to calculate inter-rater
agreement for the opinions given by the two experts on the interview form is the Kappa coefficient (Stemler,
2004). Since two experts were consulted for the interview form, Cohen’s Kappa test was applied to calculate
the agreement percentage (McHugh, 2012), and it was determined that the kappa value for the interview
form was k=0.92. According to this result, it was found that the experts who were consulted for the
interview form were in almost perfect agreement (Cohen, 1960; McHugh, 2012), and the final version of the
interview form was prepared based on the recommendations provided by the experts. In the final version of
the interview form, which was prepared based on expert opinions, the following questions were directed to
preschool teachers: “What do you think scientific literacy is?,” “Do you consider yourself scientifically
literate? If yes/no, could you explain how you perceive it?,” “What are the characteristics of a scientifically
literate individual in your opinion?,” “What are the potential benefits of being scientifically literate for
preschool education in your opinion?” A total of 13 preschool teachers who wanted to participate in the
interview were planned to have face-to-face interviews with the researchers because they were in the same
city center. Interviews with the other 10 preschool teachers were conducted individually online at the time
intervals they specified. Each interview with a teacher lasted approximately 20 minutes.

Data analysis
Analysis of quantitative data

The Test of Basic Scientific Literacy was administered to preschool teachers to determine whether thereis a
statistically significant difference in the scientific literacy levels of preschool teachers based on gender, age,
type of school graduated from, educational level, professional seniority, subscription-following of scientific
journals, and participation in scientific projects, in the analysis of the nice data. The obtained data was
examined to see if it followed a normal distribution using a statistical software. Since the sample size in the
study group was 30 or more, the Kolmogorov-Smirnov normality test was used (Bliyiikoztiirk, 2014). The
results of the normality test are shown in Table 2.

Table 2. Kolmogorov-Smirnov normality test results of research data

Scale Scale Sub-Dimensions Statistic df Sig.
Test of Basic Scientific Nature of science ) .o7n 481 .000*
Literacy Science-technology-society .086 481 .000*

Scale total .086 481 .000%*

When Table 2 was examined, it was observed that the research data did not follow a normal distribution
(p<0.05), and non-parametric tests were used in the study.

Analysis of qualitative data

In the study, qualitative content analysis, which includes interpretation, classification, and analysis stages
in line with the constructivist research paradigm, was used to present the data without any numerical tools
(Altunisik et al., 2015; Kuckartz, 2014). In order to prevent power imbalance between the researcher and
participant, establish an egalitarian position, and ensure the validity and reliability of the research, a
collaborative research approach was used among the researchers, as suggested by Glesne (2012).
Additionally, throughout the process, the researchers adopted the strategy of researcher reflexivity. In this
regard, the researchers continued the process by constantly monitoring their own assumptions and biases
during the examination, coding, analysis, and report writing processes (Creswell & Miller, 2000). It is
believed that researcher reflexivity contributes to the internal validity (credibility), consistency, and
confirmability of the research.

The analysis of research data started with the creation of a codebook. In the coding process, a deductive
approach was used to create a closed codebook based on previous research and theoretical background.
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However, in the process of codebook creation, an inductive approach was also used, and two transcripts
corresponding to 10-20% of the number of participants were randomly selected from the data set and
coded separately by two coders. In this process, open coding, axial coding, and selective coding were carried
out using Strauss and Corbin’s (1990) inductive coding paradigm. The coding process was conducted by
opening separate Excel files for codes, definitions, and examples, and later one of the researchers merged
the two code tables into a single Excel file. During the creation of the codebook, a total of 14 subcodes were
assigned by the coders, and there was disagreement in two codes (under the category of self-perceived
literacy). The intercoder agreement percentage was calculated as 86%. Miles and Huberman (1994) state
that an agreement percentage of 70% or higher is acceptable during the creation of a codebook. At this
point, it was observed that the agreement between the coders was sufficient in the process of codebook
creation, and in the points of disagreement, discussions were held and a consensus was reached to create
the final codebook. After the codebook was created, the researchers individually coded the main data
according to the codebook and then came together to discuss and finalize the process for the emerging new
codes. In the final stage, the data consisted of four categories and 14 codes, including six subcodes. To
examine the reliability of the study, coding reliability was examined by coding and categorizing the data by
the researchers, and the coding percentage was calculated. The agreement between the researchers was
calculated by dividing the number of agreements by the total number of agreements and disagreements.
The coding agreement percentage among the researchers was found to be 86%. A coding percentage above
80% indicates the reliability of the research (Biiyiikoztiirk et al., 2012; Miles et al., 2020; Patton, 2014;
Yildirim & Simsek, 2013). The following formula was used to calculate the coding percentage: Agreement
percentage = Number of agreements / (Number of agreements + Number of disagreements). The number
of agreements in the study was 12, and the number of disagreements was 2. According to the formula for
agreement percentage, the agreement percentage in the study was calculated as 12 / (12+2) = 0.86.

Findings

Quantitative findings on the basic scientific literacy levels of preschool teachers

In order to determine the basic scientific literacy levels of preschool teachers, Mann Whitney U Test was
applied for the variables of gender, scientific journal subscription, and participation in scientific projects,
and Kruskal-Wallis H Test was applied for the variables of age, type of graduated school, education level,
and professional seniority.

The results obtained from the basic scientific literacy test of preschool teachers are shown in Table 3.

Table 3. Results obtained in the basic scientific literacy test of preschool teachers

Scale Sub-Dimensions N X Ss Min Max
Nature of science 481 3.35 0.56 1.49 5.00
Science-technology-society 481 3.17 0.53 1.42 4.76
Scale total 481 3.29 0.54 1,53 4.81

When Table 3 is examined, it can be seen that the scores obtained by preschool teachers from the basic
scientific literacy test correspond to the “undecided” range in terms of the sub-dimensions of the nature of
science (mean=3.35, sd=0.56) and science-technology-society relationship (mean=3.17, sd=0.53). It is
also observed that the literacy levels for the entire scale (mean=3.29, sd=0.54) correspond to the
“undecided” range.

The Mann-Whitney U test results regarding the significant differences in the basic scientific literacy levels
of preschool teachers according to the gender variable are shown in Table 4.

Table 4. Mann-Whitney U test results regarding the basic scientific literacy test according to the gender variable

Scale Sub-Dimensions  Gender N X Rank Rank Total U p
Average

Female 424 3.37 316.31 146916.00

Nature of science Male 57 3.29 312.28 52468.00 37283.000 .752
Total 481 3.33

Science-technology- Female 424 3.16 316,14 146271.50

society Male 57 3.11 315.51 52032.50 38825.500 949
Total 481 3.14
Female 424 3.27 316.12 146405.00

Scale total Male 57 3.20 315.41 51991.00 38785.00 .952
Total 481 3.24

When Table 4 is examined, it can be seen that there is no significant difference between the basic scientific
literacy levels of preschool teachers in terms of the nature of science (U=37283.000; p=.752; p>0.05), the
relationship between science-technology-society (U=38825.500; p=.949; p>0.05), and the total scale
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(U=38785.00; p=.952; p>0.05) based on gender. According to these results, there is no statistically
significant difference between female preschool teachers and male preschool teachers in terms of their

basic scientific literacy levels.

To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers according to the age variable, the results of the Kruskal-Wallis H test are presented in Table 5.

Table 5. Kruskal-Wallis H test results for the basic scientific literacy test according to the age variable

Scale Sub-Dimensions Age N X Rank Sd. X2 p
Average
21-25 32 3.24 277.74
26-30 89 3.39 321.89
31-35 101 3.46 342.85
Nature of science 36-40 121 3.31 305.13 5 9.457 225
41-45 79 3.45 329.39
46-50 37 3.25 271.33
Total 481 3.35
21-25 32 3.1 279.62
26-30 89 3.19 321.14
31-35 101 3.19 312.79
Science-technology-society 36-40 121 3.15 300.62 5 9.141 .234
41-45 79 3.21 329.08
46-50 37 3.15 301.37
Total 481 3.19
21-25 32 3.18 276.96
26-30 89 3.32 320.49
31-35 101 3.36 328.67
Scale total 36-40 121 3.24 303.76 5 8.898 .259
41-45 79 3.33 323.13
46-50 37 3.22 279.22
Total 481 3.28

When Table 5 is examined, it can be seen that there is no significant difference in the basic scientific literacy
levels of preschool teachers in terms of the nature of science dimension based on age (X2=9.457; p=.225;
p>0.05), no significant difference based on the science-technology-society dimension (X2=9.141; p=.234;
p>0.05), and no significant difference in the total scale based on age (X2=8.898; p=.259; p>0.05).

To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers according to the type of school they graduated from, the results of the Kruskal-Wallis H test are

presentedin Table 6.

Tablo 6. Kruskal-Wallis H test results for the basic scientific literacy test according to the graduated school type

Scale Sub-Dimensions  Type of School Graduated from N X A Rank Sd. X2 P
verage
Pre-school teaching 331 3.39 310.91
. Child Development 109 3.27 315.02
Nature of science Other (Open Education, Branch) 41 3.18 312.41 2 0.043 898
Total 481 3.28
Pre-school teaching 331 3.38 369.52
Science-technology- Child Development 109 3.17 313.11 ) 5.219 069
society Other (Open Education, Branch) 41 3.01 296.91 : ’
Total 481 3.19
Pre-school teaching 331 3.35 350.52
Child Development 109 3.27 313.59
Scale total Other (Open Education, Branch) 41 3.19 292.69 2 1523 434
Total 3.27

When Table 6 is examined, it can be seen that there is no significant difference in the basic scientific literacy
levels of preschool teachers in terms of the nature of science dimension based on the type of school they
graduated from (X2=0.043; p=.898; p>0.05), no significant difference based on the science-technology-
society dimension (X2=5.219; p=.069; p>0.05), and no significant difference in the total scale based on the
type of school they graduated from (X2=1.523; p=.434; p>0.05).

To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers according to their educational level, the results of the Kruskal-Wallis H test are presented in Table

7.

Table 7. Kruskal-Wallis H test results for the basic scientific literacy test according to the education level variable
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Scale Sub-Dimensions Education level N X A Rank Sd. X2 p
verage
Associate Degree 89 3.13 243.21
. Bachelor's Degree 357 3.26 315.69
Nature of science Master’s Degree 35 3.39 382 41 2 9.627 .008%*
Total 481 3.26
Associate Degree 89 3.1 254.82
Science-technology- Bachelor's Degree 357 3.17 313.11 2 4.038 133
society Master's Degree 35 3.29 339.91 ’ ’
Total 481 3.19
Associate Degree 89 3.14 231.92
Bachelor’s Degree 357 3.31 313.59
Scaletotal Master’s Degree 35 3.39 368.79 2 9.431 .009*
Total 481 3.28

When Table 7 is examined, it is observed that there is a statistically significant difference in the basic
scientific literacy levels of preschool teachers in the sub-dimension of the nature of science (X2=9.627;
p=.008; p<0.05) and in the total scale (X2=9.431; p=.009; p<0.05) according to their educational level. To
determine which two groups this difference is between, a Bonferroni multiple comparison test was
conducted after the Kruskal-Wallis H test. The difference in the sub-dimension of the nature of science was
found between preschool teachers with an associate’s degree and those with a master's degree, with
preschool teachers with a master’s degree having a higher level of scientific literacy towards the nature of
science. The difference in the total scale was found among preschool teachers with an associate’s degree, a
bachelor’s degree, and a master’s degree. When the total scale was examined, it was determined that
preschool teachers with an associate’s degree had a lower level of scientific literacy compared to preschool
teachers with a bachelor’s or a master’s degree. The scientific literacy levels of preschool teachers with a
bachelor’'s degree were higher than those of preschool teachers with an associate’s degree. Additionally, the
scientific literacy levels of preschool teachers with a master’s degree were higher than those of preschool
teachers with an associate’s degree. There is no significant difference in the sub-dimension of Science-
Technology-Society relationship in the basic scientific literacy test of preschool teachers according to their
educational level (X2=4.038; p=.133; p>0.05).

To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers accordingto their professional seniority, the results of the Kruskal-Wallis H test are shown in Table
8.

Table 8. Results of the Kruskal-Wallis H test for the basic scientific literacy test according to professional seniority
variable

Scale Sub-Dimensions Professional seniority N X A Rank Sd. X2 p
verage
1-5year 123 3.29 287.10
6-10 year 120 3.51 343.69
. 11-15 year 121 3.40 329.01
Nature of science 16-20 year 38 333 304.63 4  8.643 .187
21year and over 29 3.51 306.91
Total 481
1-5year 123 3.15 301.89
6-10 year 120 3.29 317.11
. . 11-15year 121 3.18 318.72
Science-technology-society 16-20 year 88 311 208.48 4 9.294 153
21year and over 29 3.22 324.7
Total 481
1-5year 123 3.24 292.89
6-10 year 120 3.37 313.56
11-15year 121 3.29 327.03
Scale total 16-20 year 38 301 301.12 4 7.833 .251
21year and over 29 3.30 290.39
Total 4381

When Table 8 is examined, it is observed that there is no significant difference in the basic scientific literacy
levels of preschool teachers in the sub-dimension of the nature of science according to their professional
seniority (X2=8.643; p=.187; p>0.05), in the dimension of Science-Technology-Society relationship
according to their professional seniority (X2=9.294; p=.153; p>0.05), and in the total scale according to
their professional seniority (X2=7.833; p=.251; p>0.05).
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To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers according to the variable of scientific journal subscription-following, the results of the Mann-
Whitney U test are shown in Table 9.

Table 9. Results of the Mann-Whitney U test for the basic scientific literacy test according to scientific journal
subscription-following variable

Scale Sub- Scientific Journal i Rank

Di - Subscription- N X Rank Total u p
imensions Trackin Average
g
Yes 43 3.39 343.31 57788.50
Nature of science No 438 3.12 331.28 141607.49 34191.500 .020%
Total 481
Science- Yes 43 3.6 325,14 150571.50
technology- No 438  2.97 313.1 48824.50 34628.500 .035%
society Total 481
Yes 43 3.24 332,12 147405.00
Scale total No 438  3.03 321.31 53991.00 34785.000 .025%
Total 481
p<0.05

When Table 9 is examined, it is observed that there is a statistically significant difference in the basic
scientific literacy levels of preschool teachers according to the variable of scientific journal subscription-
following in the sub-dimension of the nature of science (U=34191.500; p=.020; p<0.05), in the dimension
of Science-Technology-Society relationship (U=34628.500; p=.035; p<0.05), and in the total scale
(U=34785.00; p=.025; p<0.05). The arithmetic averages of this differentiation show that it is in favor of
scientific journal subscription-following in the sub-dimension of the nature of science, the dimension of
Science-Technology-Society, and the total scale.

To determine whether there is a significant difference in the basic scientific literacy levels of preschool
teachers according to the variable of participation in scientific projects, the results of the Mann-Whitney U
testareshownin Table 10.

Table 10. Results of the Mann-Whitney U test for the basic scientific literacy test according to participation in scientific
projects variable
Scale Sub- Scientific Project c Rank

Dimensions Participation N X Average Rank Total v P
Nature of science Yes 63 3.23 402.89 17826.50
No 418 3.09 309.33  1801669.50 9090.500 .001*
Total 481
Science- Yes 63 3.31 423.03 18560.50
technology-society No 418 2.99 307.1 180833.50 8156.500 .000*
Total 481
Scale total Yes 63 3.19 432.12 19124.00
No 418 2.97 307.31 180262.00 7695.000 .000*
Total 481
p<0.05

When Table 10 is examined, it is observed that there is a statistically significant difference in the basic
scientific literacy levels of preschool teachers according to the variable of participation in scientific projects
in the sub-dimension of the nature of science (U=9090.500; p=.001; p<0.05), in the dimension of Science-
Technology-Society relationship (U=8156.500; p=.000; p<0.05), and in the total scale (U=7695.000;
p=.000; p<0.05). The arithmetic averages of this differentiation show that it is in favor of participation in
scientific projects in the sub-dimension of the nature of science, the dimension of Science-Technology-
Society, and the total scale.

Findings on preschool teachers’ views on scientific literacy

The findings obtained by coding the responses given by preschool teachers to the questions asked with the
Semi-Structured Interview Form determining the views of preschool teachers on Scientific Literacy of
Preschool Teachers are presented in Figure 1in the form of a hierarchical code graph.
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Figure 1. Hierarchical code graph representing preschool teachers' views on scientific literacy

When examining Figure 1, it can be seen that the responses of pre-school teachers to the concept of
scientific literacy are categorized into four categories: the definition of scientific literacy, the characteristics
of scientifically literate individuals, the perception of oneself as scientifically literate, and the benefits of
scientific literacy in pre-school education. These categories consist of a total of 14 codes and six sub-codes.

Responses in the category of defining scientific literacy of preschool teachers

When the responses of preschool teachers in the category of defining scientific literacy were examined, it
can be seen that eight teachers described scientific literacy as knowing scientific concepts, five teachers as
being able to use science in daily life, four teachers as having an interest in scientific events, and four
teachers as being able to follow scientific knowledge.

An example response in the code of knowing scientific concepts by preschool teachers was given by teacher
O11as follows:

“...scientific literacy is knowing science and most things related to science...”

An example response in the code of being able to use science in daily life by preschool teachers was given by
teacher O19 as follows:

“...scientific literacy includes being able to use scientific knowledge in daily life...”

An example response in the code of having an interest in scientific events by preschool teachers was given
by teacher O5 as follows:

“...individuals who are interested in scientific events can be considered as scientifically literate
individuals...”

An example response in the code of being able to follow scientific knowledge by preschool teachers was
given by teacher O3 as follows:

“...science is constantly evolving. Therefore, individuals who can keep up with and follow the flow
of scientific knowledge within this rapid scientific progress are scientifically literate individuals...”

Responses of preschool teachers in the category of characteristics of scientifically literate individuals

When the responses of preschool teachers in the category of characteristics of scientifically literate
individuals were examined, it was observed that eight teachers stated that scientifically literate individuals
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are researchers, seven teachers described them as curious, five teachers identified them as inquisitive, and
three teachers highlighted their proficiency in using technology.

One of the preschool teachers who defined scientifically literate individuals as researchers, teacher 08,
provided the following example response:

“...having aresearch-oriented mindset is what makes individuals scientifically literate...”

One of the preschool teachers who described scientifically literate individuals as curious, teacher 011, gave
the following example response:

“...scientifically literate individuals are curious..."”

One of the preschool teachers who defined scientifically literate individuals as inquisitive, teacher 013,
provided the following example response:

“...questioning is inherent in science. However, most people struggle with questioning.
Scientifically literate individuals, however, are individuals who can think critically...”

One of the preschool teachers who defined scientifically literate individuals as proficient in using
technology, teacher 09, provided the following example response:

“...science means technology. Individuals who can keep up with technology and use artificial
intelligence in all areas are scientifically literate...”

Responses of preschool teachers in the category of perceiving themselves as scientifically literate

When the responses of preschool teachers in the category of perceiving themselves as scientifically literate
were examined, it was observed that 15 teachers did not perceive themselves as scientifically literate, while
eight teachers stated that they perceive themselves as scientifically literate. Among the preschool teachers
who did not perceive themselves as scientifically literate, five stated that they do not perceive themselves
as curious, four stated that they do not love science, three stated that they are not interested in science, and
three teachers stated that they do not have a relationship with technology.

One of the preschool teachers who did not perceive themselves as curious and therefore not as scientifically
literate, teacher O1, provided the following response:

“...indailylife, 1 do not perceive myself as curious enough. | canimmediately access the information
I am looking for on my phone. | don’t need to conduct research for this, and therefore | do not
perceive myself as scientifically literate...”

One of the preschool teachers who did not perceive themselves as scientifically literate because they do not
love science, teacher O13, provided the following response:

“...scientific knowledge is changing rapidly, and sometimes our biases towards science also form.
For example, during the pandemic, we trusted the BioNTech vaccine unconditionally based on
science, but now itis emerging that it has many side effects. This situation prevents me from loving
science, and therefore | am not a scientific reader or writer...”

One of the preschool teachers who did not perceive themselves as scientifically literate because they are not
interested in science, teacher 02, provided the following response:

“...in this period where artificial intelligence has become so integrated into our lives, we can access
any information we want. Therefore, there is no need to have a separate interest in science, and
therefore | do not think | am a scientific reader or writer...”

One of the preschool teachers who did not perceive themselves as scientifically literate because they have
no relationship with technology, teacher O14, provided the following response:

“...I have always struggled with technology. No matter how hard I try, | cannot use technology
properly, which also shows that | am not a scientific reader or writer..."”

Figure 2 shows that among the preschool teachers who perceive themselves as scientifically literate, five
perceive themselves as such because they are interested in science, and three perceive themselves as such
because they are proficient in technology.

One of the preschool teachers who perceive themselves as scientifically literate because they are interested
in science, teacher O11, provided the following response:

“...science is inherent in life, and understanding the world we live in is actually understanding
science. Therefore, understanding many events we encounter in daily life and explaining them to
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children is also related to understanding science. Therefore, | try to access scientific knowledge
because | am curious about the events we encounter in daily life. Therefore, | perceive myself as
scientifically literate...”

One of the preschool teachers who perceive themselves as scientifically literate because they are proficient
in technology, teacher 09, provided the following response:

“...by using artificial intelligence tools, | can instantly access the answers to all the questions
children ask me and provide them with answers. The fact that | use technology shows that lam a
scientifically literate person...”

Responses of preschool teachers in the category of the benefits of scientific literacy in preschool education

When the responses of preschool teachers in the category of the benefits of scientific literacy in preschool
education were examined, it was observed that 11 teachers stated that being scientifically literate will
contribute to children loving science, eight teachers stated that it will support children’s curiosity, and five
teachers stated that it will enable the integration of technology into the educational process.

One of the preschool teachers who stated that scientific literacy will contribute to children loving science,
teacher 08, provided the following example response:

“...a preschool teacher should be a teacher who loves science and is scientifically literate. Because
we are the people children look up to after their families. Our love for science and acting in the light
of science will also make them love and be interested in science. For example, when talking about
diseases with children in the classroom, telling them to do what doctors say and recommend will
teach them that they need to trust scientific knowledge...”

One of the preschool teachers who stated that scientific literacy will support children’s curiosity, teacher
O14, provided the following example response:

“...children are very curious during the preschool period. If | give an example from my classroom
experience, when a child who raninto the classroom with excitement on a morning when there was
fog said to me, “Teacher, we came without seeing anything today, these are clouds, | came from
insidetheclouds,” l encouraged them to become even more curious and conduct research by saying,
“This weather phenomenon is called fog, and now let’s examine the weather conditions.” If | had
just said, “Okay,” and listened to them, | would have hindered their curiosity. | am a scientifically
literate teacher, and | will support my children in becoming scientifically literate without losing
their curiosity...”

One of the preschool teachers who stated that scientific literacy will contribute to teachers being able to
integrate technology into the educational process, teacher 016, provided the following example response:

“... am not a teacher who is against the use of technological tools. On the contrary, | am aware of
the importance of accessing good content and games and children playing. In our classroom, for
example, | enable them to play many games related to various science concepts such as living-
nonliving, similar-different, and the characteristics of living things by using Wordwall. | am
supporting them to be both scientifically and technologically literate...”

Results and discussion

Inthisresearch, which examines the scientificliteracy levels and views of preschool teachers about scientific
literacy, itis observed that preschool teachers are “indecisive” in their scientific literacy levels. This result is
also supported by research conducted on the basic scientific literacy level in the literature. Research
conducted with primary school and science teacher candidates has revealed that the scientific literacy level
is quite low in teacher candidates (Aymak, 2023; Bacanak, 2002; Cipkova, et al., 2018; Huyugiizel Cavas,
2009; Isik-Terzi, 2008; Ozdemir, 2011; Oztas, 2019; Yavuz, 2018). On the contrary, there are research
results indicating that the scientific literacy levels of science teacher candidates, primary school teacher
candidates, and social studies teacher candidates are high (Erbudak, 2021; Sultan, Henson & Fadde, 2018;
Tekin, 2013; Ulutas, 2009; Yolagiden, 2017). In a research conducted by Bartan (2020), it was determined
that the scientific literacy levels of preschool teacher candidates are high. At this point, it is thought that the
number of science-themed courses in the undergraduate programs of primary school and science teacher
candidates will have an effect on their scientific literacy levels. In fact, in a research conducted by Onder,
Silay and Senyigit (2017), it was found that science teacher candidates had higher scientific literacy scores
than preschool teacher candidates. It is thought that the reason for this difference between preschool
teachers and teacher candidates may be that in the newly updated preschool teacher training program in
Turkey, environmental education and STEM education courses have been added in addition to science
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education courses, which allows preschool teacher candidates to have higher scientific literacy levels
compared to previously graduated preschool teachers. Furthermore, considering the generational
difference between teachers and teacher candidates, it is thought that preschool teacher candidates who
will represent the new generation of teachers and individuals who make up Generation Z may have higher
access to scientific knowledge due to their interest in scientific events and intensive use of technology. In
fact,when the distribution of the study group is examined in this research, it is seen that the teachers mostly
represent Generation Y. It is thought that the scientific literacy levels of preschool teachers who are mostly
digital immigrants in this research, and who represent digital natives (Bassiouni & Hackley, 2014) who
access information quickly using technology instead of books, may be low. The findings obtained from the
interview form also support this result, as more than half of the preschool teachers stated that they do not
consider themselves as scientifically literate.

Asaresult of theresearch, it was determined that the basic scientific literacy levels of preschool teachers do
not differ according to gender, age, and professional seniority, but differ significantly according to
educational level, scientific journal subscription/follow-up, and scientific project participation. The result
that the scientific literacy of preschool teachers does not change according to the gender variable is also
supported by the literature (Aymak, 2023; Goktepe, 2019; Huyugiizel Cavas, 2009; Isik-Terzi, 2008; Tekin,
Aslan & Yagiz, 2016; Yetisir, 2007). On the contrary, there are research results indicating that the scientific
literacy levels of preschool, primary school, and science teacher candidates differ according to gender
(Bacanak, 2002; Bartan, 2020; Dombayci & Ercan, 2017; Ulutas, 2009; Yolagiden, 2017). The fact that
preschool teachers are mostly female is a limitation for this research. At this point, it is thought that the
results regarding whether there is a difference in scientific literacy levels according to the gender variable
can bereached when normal distribution is achieved in the study group. Likewise, the fact that the majority
of the preschool teachers who wanted to participate in the interview were female (21 female, 2 male) also
constitutes a limitation of this research. It was found that out of the female preschool teachers who
participated in the interview (n=21), only seven saw themselves as scientifically literate, while 14 did not see
themselves as scientifically literate. Among the male preschool teachers (n=2), one saw himself as
scientifically literate, while the other did not.

Intheresearch, it was determined that the scientific literacy levels of preschool teachers differ significantly
according to educational level, scientific journal subscription/follow-up, and scientific project
participation. It is observed in the literature that as the educational level increases, the level of scientific
literacy also increases (Erbudak, 2021; Karatas, et al., 2019). It is thought that receiving more educational
support, having higher interest levels, and following scientific publications may be more effective in the
development of basic scientific literacy levels. Research conducted in the literature also supports this view
(Aymak, 2023; Chatila, 2016; Dombayci & Ercan, 2017; Erbudak, 2021; Tatli, 2017; Tung Sahin, 2013; Turgut
& Fer,2006). However, in a research conducted by Goktepe (2019), it was found that the scientific literacy
levels of science teachers did not change depending on their scientific journal subscriptions. At this point, it
is thought that preschool teachers, despite not having received enough science-themed courses in their
previous undergraduate programs, may have increased their scientific literacy levels through practices that
will increase their scientific awareness, such as scientific journal subscriptions/follow-up and participation
in scientific projects during their professional lives. Indeed, when the findings obtained from the interview
form are examined, it is seen that preschool teachers define scientific literacy as knowing scientific
concepts, being able to use science in daily life, having an interest in scientific events, and being able to
follow scientific knowledge, and they state that scientific literate individuals are researchers, curious,
questioning, and good at using technology. These results, which include the association of science with
technology by preschool teachers in defining scientific literacy, also indicate that they have a concept
confusion. When asked whether they consider themselves scientifically literate, three teachers (2 male, 1
female) stated that they consider themselves scientifically literate because they use technology well, while
three teachers (3 female) stated that they do not consider themselves scientifically literate because they
cannot use technology well. When asked about the benefits of scientific literacy in the preschool education
process, five preschool teachers responded that it would enable children to love science, support their
curiosity, and allow teachers to integrate technology into the educational process. At this point, if the
definition of science is examined again, science refers to the whole of obtaining objective knowledge
through previously defined methods using experiments and observations to understand the universe and
the events within it (Osborne, 2023; Schwartz, Lederman & Enderle, 2023). Technology, on the other hand,
is the applied form of the knowledge obtained from these methods for the use of people in various fields. In
summary, while the purpose of science is to pursue knowledge for the sake of science, the purpose of
technology is to meet people's needs and make their lives easier. In fact, these two areas are not separate;
science and technology interact with each other and often the development of one area can trigger the
other. While science can support technological developments, technology can also provide new
opportunities for scientific research (Autieri, Amirshokoohi & Kazempour, 2016; Schwartz, Lederman &



41 EDUCATION MIND

Enderle, 2023). The ability of teachers to use technology well is among the characteristics that a good
teacher should have (DeCoito & Richardson, 2018; Kosar, et al., 2003; Ogelman, Demirci & Gilingér, 2023),
however, the fact that preschool teachers in this research expressed their self-perception of scientific
literacy in terms of whether they can use technology well or not suggests that they may be mistaken in
thinking that individuals who can use technology but have no interest in science can also exist in society.
Similarly, when asked about the benefits of scientific literacy in preschool education, preschool teachers’
responsesindicating thatitwould enable theintegration of technologyinto the educational process suggest
that even a preschool teacher who uses technology in their scientific activities may not use it enough by
saying that they already use technology in the educational process. However, the preschool period is a
critical period for the implementation of scientific activities (Tu, 2006). At this point, it will be important to
furtherinvestigate the concept confusion regarding scientificliteracy and technology literacy, to collect and
analyze data on how often and how preschool teachers use technology in scientific activities through
questions that will be addressed in study groups where female and male preschool teachers are equally
represented, and to explore whether there is a difference in scientific literacy and technology literacy
between them. The data collection tools used in this study were selected for their reliability and validity.
However, it should be noted that the measurement tool may not fully reflect the most recent developments
in the field of scientific literacy, which is acknowledged as a limitation of this research.

Based on the result that the scientific literacy levels of preschool teachers increase with educational
practices (scientific journal subscription/follow-up, participation in projects), the scientific literacy levels
of preschool teachers become important, especially in the preschool period, when scientific concept
knowledge and scientific process skills begin to develop. At this point, increasing science-themed projects
and practices in preschool teacher education, adding science-themed content to in-service trainings,
initiating free science-themed journal subscriptions for kindergartens and preschools by the Ministry of
National Education in Turkey, and distributing picture books that provide information on science themes
can provide support for both preschool teachers and preschool children to become scientifically literate
individuals.
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