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Abstract

This study explores preschool teachers’ views on scientific inquiry and their utiliza-
tion of science teaching opportunities. Scientific inquiry and science education play
a crucial role in fostering children’s cognitive development, problem-solving skills,
and curiosity. Teachers’ pedagogical competencies and engagement with scientific
inquiry significantly impact the effectiveness of early science education. Using an
embedded mixed-method design, the study collected data from 60 preschool teach-
ers through the online Views About Scientific Inquiry (VASI) Scale, 12 preschool
teachers through Science Walk Interviews. The findings reveal that while most
teachers possess informed perspectives on scientific inquiry, some hold naive or
mixed understandings in specific areas. Teachers recognize the importance of sci-
ence education in preschool settings but face challenges such as limited resources,
restricted access to outdoor learning environments, and insufficient training in sci-
entific inquiry methods. The study emphasizes the need for targeted professional
development, improved access to science teaching materials, and strategies for in-
tegrating science into daily learning experiences. By addressing these challenges,
preschool education can foster scientific thinking and inquiry skills, providing a
strong foundation for lifelong learning.
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Introduction

Equipping individuals with scientific thinking is a fundamental goal for Turkey, as in
many countries, with skills like accessing information, analysis, organization, learn-
ing management, and collaboration becoming increasingly vital for national devel-
opment, competitiveness, and innovation. In this context, the Tiirkiye’s Ministry of
National Education (MEB) emphasizes a production, design, and skills-based educa-
tion model, considering early childhood education as the foundation (MEB, 2018).

In Tiirkiye, early childhood education is centrally regulated by the Ministry of
National Education (MEB), which is responsible for designing, updating, and dis-
seminating the national Preschool Education Program. Curriculum revisions occur
regularly and are often driven by broader educational reforms, changing societal
needs, and policy priorities—making programme updates a routine and expected part
of the system. The preschool curriculum is implemented universally across all public
and private early childhood institutions, ensuring nationwide consistency in learning
outcomes, instructional approaches, and pedagogical expectations. MEB also pro-
vides teacher guidelines, professional development frameworks, and implementation
resources, positioning the national curriculum as the primary reference point for early
childhood pedagogy in Turkey.

Consistent with widely accepted international early childhood education prin-
ciples, the 2024 Turkish Preschool Education Program similarly emphasises active
learning and the development of scientific process skills through child-centred
approaches that foster inquiry, research, independent decision-making, and discus-
sion (MEB, 2024). In preschool, children acquire skills such as observation, clas-
sification, communication, measurement, and prediction, all supported by play-based
learning (Akman & Giighan Ozgiil, 2015; Kahraman et al., 2015).

Teachers’ pedagogical competencies and approaches to science teaching are crucial
for the success of education, as innovative programs rely on their ability to promote
inquiry and curiosity (Yilmaz, 2021). MEB’s [2023] vision highlights the importance
of enhancing teacher qualifications for sustainable educational development (MEB,
2023). MEB 2023 Vision places strong emphasis on enhancing teacher competen-
cies, particularly through continuous professional development focused on inquiry-
based learning, STEM education, and sustainability. The document highlights the
need for teachers to integrate science, technology, and environmental awareness into
early learning experiences and encourages training programs that strengthen teach-
ers’ ability to guide children’s scientific thinking. Although these policy goals signal
a national commitment to improving early childhood science education, our findings
suggest that many preschool teachers still lack adequate support, resources, and train-
ing to fully enact these expectations in practice. This gap between policy aspirations
and classroom realities underscores the importance of examining teachers’ views on
scientific inquiry and their ability to utilise science teaching opportunities. Teachers’
engagement with scientific research and effective use of science teaching opportuni-
ties significantly contribute to students’ scientific thinking skills (Sackes et al., 2012;
Unal & Akman, 2006).
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This study examines preschool teachers’ perspectives on scientific inquiry and
their utilization of science teaching opportunities, analyzing how they support scien-
tific thinking and providing recommendations for educational practice.

Scientific Inquiry

Scientific inquiry fosters scientific thinking, ignites curiosity, and guides individuals
toward discovery from early childhood. Science activities that encourage question-
ing, observation, and problem-solving support the development of scientific process
skills such as classification, measurement, data collection, and prediction, enhancing
both cognitive and analytical abilities (MEB, 2024).

Beyond individual experiences, structured, teacher-guided activities in science
learning centers play a crucial role in fostering inquiry. Teachers must have sufficient
knowledge of scientific process skills and the nature of science to effectively guide
these processes (Lederman et al., 2013; Schwartz et al., 2004). Scientific inquiry
extends beyond observation and data collection to include hypothesis formation,
experiment design, and interpretation, aiming to develop systematic, evidence-based
problem-solving skills (Lederman et al., 2014, 2019).

While scientific inquiry focuses on how knowledge is acquired, the nature of
science concerns how it is produced, validated, and evolves over time. Both are
fundamental to scientific literacy, shaping a critical perspective on science (Leder-
man, 2006; Schwartz et al., 2008). Scientific literacy today goes beyond knowledge
acquisition, emphasizing understanding how knowledge is constructed, allowing
individuals to think critically and approach science-related issues more consciously
(Anderson, 2002).

Scientific inquiry develops both process skills and conceptual understanding,
as highlighted by international education standards (Mesci & Erdas Kartal, 2021).
These skills are not limited to science but also support an analytical and systematic
approach to everyday problem-solving. Teachers play a key role in implementing
scientific inquiry, helping students grasp the nature of science and apply its processes
effectively (Bostan Sarioglan, 2018). However, effective classroom integration
requires teachers to fully understand scientific inquiry and its stages, making teacher
education a priority in strengthening scientific literacy (Roehrig & and Luft, 2004).

In conclusion, scientific inquiry is essential for developing critical thinking, prob-
lem-solving, and knowledge generation through scientific methods. Supporting this
process from an early age enhances scientific literacy and lifelong learning, making it
crucial to prioritize scientific inquiry in education and improve teachers’ competen-
cies in this field.

Science Teaching in Preschool Education

Preschool education plays a crucial role in children’s cognitive, emotional, social,
and physical development, helping them explore the world and develop scientific
thinking skills (Bahgeci Sansar, 2010). Science education, as a key component, nur-
tures curiosity and fosters scientific process skills from an early age (Dogan & Sim-
sar, 2018). A primary goal of science education is to cultivate scientific literacy—the
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ability to understand scientific knowledge, think critically, and solve problems—Ilay-
ing a strong foundation for future learning (MEB, 2018; Mesci & Erdas Kartal, 2021;
Olgan, 2008).

Through science activities, children develop skills such as exploration, obser-
vation, data collection, and analysis, contributing to both cognitive growth and an
enjoyable learning experience (Dubosarsky, 2011; Sagkes et al., 2011). Additionally,
science education enhances children’s interest in nature, encouraging them to experi-
ment, ask questions, and engage in inquiry-based learning (Giiltekin Akduman, 2013;
Karademir et al., 2020; Medicine & Council, 2015).

Science education in early childhood also plays a vital role in fostering sustain-
ability awareness and environmental responsibility. Early scientific exploration helps
children develop an understanding of ecological systems, supporting their ability to
make sense of natural phenomena and human—environment interactions. Research
shows that nature-based inquiry nurtures children’s curiosity, resilience, and care
for the environment (Ernst & Burcak, 2019), while also strengthening their envi-
ronmental agency—an important dimension of Education for Sustainability (Borg
& Samuelsson, 2022). These perspectives align with the MEB 2023 Vision, which
highlights sustainability, environmental awareness, and STEM competencies as key
developmental priorities. Situating science education within the broader framework
of Early Childhood Education for Sustainable Development (ECEfSD) underscores
the importance of integrating inquiry, nature experiences, and environmental under-
standing into preschool curricula. Involving parents and educators in introducing
children to science early on further reinforces this process (Yus, 2017).

Based on Dewey’s philosophy that “education is life itself” and Piaget’s theory
of cognitive development, science education should focus on active learning experi-
ences, allowing children to explore and interact with their environment (Pramling
Samuelsson & Kaga, 2008; Senemoglu, 2023). Beyond fostering curiosity, science
education strengthens critical thinking and problem-solving skills, preparing chil-
dren to access and evaluate information critically (Baykara & Yakar, 2020; Dogan &
Simsar, 2018).

Teachers play a vital role in fostering scientific inquiry, designing appropriate
learning environments, and addressing children’s individual needs (Babaroglu &
Okur Metwalley, 2018; Celik & Demirbas, 2023). The preschool education program
(MEB, 2013) includes activities such as nature walks, observing living and non-
living things, weather charts, scientific documentaries, and hands-on experiments
to support scientific exploration (Ugras et al., 2013). However, studies indicate that
teachers often allocate insufficient time for science activities due to a lack of confi-
dence, experience, and awareness in teaching science to young children (Garbett,
2003; Olgan, 2015; Roehrig et al., 2011; Sagkes, 2014).

To enhance preschool science education, activities should align with children’s
developmental levels, nurturing their curiosity in a structured yet engaging envi-
ronment (Zion & Mendelovici, 2012). Teachers must thoughtfully plan and imple-
ment scientific activities using diverse teaching methods to make abstract concepts
accessible (Giighan-Ozgiil, 2021; Ozbek & Sigirtmag, 2011; Vural & Kilig Mocan,
2022). Supporting teachers’ professional development and raising awareness about
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the importance of science education are essential for improving instructional quality
and fostering children’s scientific inquiry skills (Lederman et al., 2013, 2014).

Ultimately, preschool science education should be systematic, child-centered, and
based on scientific research, ensuring active participation in the learning process.
Strengthening teacher qualifications and integrating inquiry-based approaches into
preschool curricula will be key to enhancing the quality of science education (Dagli
& Daglioglu, 2020).

Purpose and Rationale

This study examines preschool teachers’ views on scientific research and how these
perspectives influence science teaching in early childhood education. Scientific
literacy enhances cognitive development, problem-solving, and curiosity (MEB,
2018), yet science is often underrepresented in preschool curricula due to teachers’
limited confidence and training (Garbett, 2003; Olgan, 2015). Since educators’ atti-
tudes can either support or hinder science integration (Zion & Mendelovici, 2012),
understanding their perspectives is crucial. This research identifies the challenges and
opportunities teachers face in science instruction, offering insights for professional
development programs to enhance scientific inquiry in preschool settings. Based on
this aim, the following questions have been addressed:

1. What are preschool teachers’ views on scientific inquiry?

2. To what extent and in what ways do preschool teachers with informed levels of
understanding identify and utilise science teaching opportunities in their educa-
tional environments?

3. To what extent and in what ways do preschool teachers with mixed levels of
understanding identify and utilise science teaching opportunities in their educa-
tional environments?

4. To what extent and in what ways do preschool teachers with naive levels of
understanding identify and utilise science teaching opportunities in their educa-
tional environments?

Method
Research Design

This study employed an embedded mixed-method design to investigate preschool
teachers’ views on scientific inquiry and their use of science teaching opportunities.
All data collection procedures were completed during the 2023-2024 academic year
between November 2023 and April 2024. Qualitative methods, such as observation,
interviews, and document analysis, provide a holistic understanding of perceptions
in their natural context (Yildirim & Simsek, 2013). According to Creswell and Plano
Clark (2018), the embedded design integrates quantitative and qualitative data within
a primary research framework, allowing secondary data collection before, during, or
after the main analysis.
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Research Context and Participants

This study was conducted with 60 preschool teachers working in schools affiliated
with the Ministry of National Education in the central districts of Balikesir prov-
ince. Among the teachers, 4 (6.7%) have associate degrees, 36 (60%) have bachelor’s
degrees, and 20 (33.3%) have master’s degrees or higher.

Data Collection Tools

Qualitative research employs diverse data collection tools, including observations,
interviews, and documents, allowing a comprehensive understanding of phenomena
(Yildirnm & Simsek, 2013). This study utilized the Views About Scientific Inquiry
(VASI) Scale and Science Walk Questions.

Views about Scientific Inquiry (VASI) Scale

The VASI scale, revised by Lederman and Lederman (2004) and Lederman et
al. (2014), assesses preschool teachers’ views on scientific inquiry through seven
open-ended questions covering eight key themes. Previous research (Schwartz et al.,
2004) highlights the inadequacy of multiple-choice and Likert-type scales in captur-
ing teachers’ perspectives, emphasizing the value of open-ended responses. The scale
categorizes responses as naive (1 point), mixed (2 points), or informed (3 points),
ensuring a structured analysis (Karisan et al., 2017).

In this study, we used the Turkish adaptation of the VASI instrument, which was
previously validated by Karigan et al. (2017) and later revised for online administra-
tion during the pandemic (Mesci et al., 2020). Permission to use the Turkish version
was obtained from the authors. The scale was administered online via Google Forms
(Appendix A), and participants completed the instrument independently, without
the researcher being physically present during the process. The alignment between
scale responses and interview data reported in earlier studies (approximately 90%)
supports the reliability and consistency of the adapted instrument (Lederman et al.,
2014). The eight sub-dimensions of the scale are presented in Table 1.

Table 1 Dimensions of scier}- Dimensions of scientific inquiry Related
tific enquiry and scale questions ques-
related to dimensions tion no

1. Scientific investigations all begin with a question, but  1la, 1b
do not necessarily test a hypothesis. ve 2

2. There is no single set or sequence of steps followed in  1b ve
all investigations. lc

3. Inquiry procedures are guided by the question asked. 5

4. Not all scientists performing the same procedures may 3a
get the same results.

5. Inquiry procedures can influence results. 3b
6. Research conclusions must be consistent with the data 6
collected.

7. Scientific data and scientific evidence are not the same 4
thing.

8. Explanations are developed from a combination of 7

collected data and what is already known
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Science Walk Interview Protocol

For the Science Walk interviews, the researcher accompanied each teacher through
their school environment, while ensuring that the teacher’s observations and interpre-
tations guided the process.

The Science Walk is an unstructured interview method where teachers iden-
tify scientific opportunities in their preschool environment while walking with the
researcher (Gomes, 2019). This approach captures real-world teaching practices that
might be overlooked in traditional interviews (Fleer et al., 2014). Video recordings or
photographs document the teachers’ descriptions, ensuring a richer analysis (Gomes
& Fleer, 2020).

Data Analysis

This study’s data analysis involved organizing, interpreting, and drawing conclusions
from the collected data using qualitative and statistical techniques (Corbin & Strauss,
2014). Rigorous analysis ensured the reliability and validity of findings (Celik et al.,
2020).

Analysis of VASI Form Responses

Teachers’ responses to the VASI scale were analyzed using Lederman et al.s
(2014) framework, categorizing answers as naive (1), mixed (2), or informed (3)
(Schwartz et al., 2008). Frequency and percentage calculations determined the dis-
tribution of responses.

Analysis of Science Walk Interviews

A total of 12 teachers (4 from each category: naive, mixed, informed) partici-
pated in Science Walk interviews, where observations, photos, and voice recordings
documented their perspectives. To maintain confidentiality, teachers were coded as N
(naive), M (mixed), and I (informed).

Data Analysis Techniques

Descriptive analysis, as outlined by Miles and Huberman (1994), was used,
involving three stages: data reduction, visualization, and conclusion drawing. Cre-
swell (2014) five-step approach—transcription, theme identification, data connec-
tion, conflict evaluation, and presentation—guided analysis.

Data were categorized using the Miles-Huberman Model, where responses were
coded, linked to themes, and interpreted. The most frequently occurring codes were
highlighted in the analysis tables. Direct quotes were included to support findings,
ensuring alignment with the theoretical framework (Yildirim & Simsek, 2013). The
coding process was conducted by the researcher and an expert to ensure validity. Raw
data were transcribed, and participant responses were analyzed with direct quotes.
Inter-coder reliability was calculated using Miles & Huberman’s (1994) formula,
resulting in an 82% agreement.

Content Analysis

Interviews on teachers’ science teaching methods were analyzed using content
analysis, where data were categorized into themes (Yildirrm & Simsek, 2013).
The process followed four stages: coding, category creation, organization, and
interpretation.

Validity & Reliability
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Ensuring accuracy involved participant validation, expert review, triangulation,
and prolonged engagement (Creswell, 2014). Internal validity was strengthened
by using multiple data sources (VASI, Science Walk), while external validity was
addressed through detailed descriptions and sampling strategies (Merriam, 2014).

Reliability in qualitative research emphasizes consistency and confirmability
(Yildinnm & Simsek, 2013). Strategies such as triangulation, peer review, detailed
documentation, and inter-rater consistency analysis were employed to enhance
trustworthiness. Raw data were stored for verification, and coding consistency was
ensured through expert consultation.

Results

Findings Related to VASI

To support readers unfamiliar with the VASI instrument, each dimension is briefly
summarised below. These dimensions represent core aspects of scientific inquiry and
were used to classify teachers’ responses as naive, mixed, or informed:

1. Scientific investigations begin with a question but do not always require
hypothesis testing: Scientific inquiry may involve exploration, observation, or
descriptive work rather than formal hypothesis testing.

2. There is no single scientific method: Scientists use diverse approaches—exper-
imental, observational, descriptive—depending on the research question.

3. Inquiry procedures are guided by the question asked: The structure of an
investigation (methods, tools, data collection) depends directly on the nature of
the research question.

4. Different scientists may reach different results even when following the same
procedures: Variations in interpretation, measurement, or context can naturally
lead to differing outcomes.

5. Inquiry procedures can influence results: Choices in data collection, tools, or
methodological steps affect the nature of the findings.

6. Research conclusions must be consistent with the data collected: Scientific
claims must be supported by evidence, and conclusions cannot contradict col-
lected data.

7. Scientific data and scientific evidence are not the same: Data consist of raw
observations, while evidence is data interpreted within a theoretical or concep-
tual framework.

8. Scientific explanations combine collected data with existing knowledge:
Scientists interpret findings by integrating empirical data with prior scientific
understanding.

These short explanations make the VASI framework more accessible and help clarify
how teachers’ responses were classified across naive, mixed, and informed categories.

The results of the analyses of the answers given by a total of 60 preschool teachers
are shown in Table 2.
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Table 2 Distribution of VASI

Dimension Question Naive Mixed In-
scores as percentage (%) for number 1) ) formed
each dimension 3)

1. Scientific investigations la 15 383 467

all begin with a question, 1b 467 20 33.3

but do not necessarily testa 5 484 283 233

hypothesis. la,1b 367 289 344

ve 2

5. There is no single set or 1b 46.7 20 333

sequence of steps followed in  {¢ 8.3 467 45

all investigations. lbvele 275 333 392

8. Inquiry procedures are 5 70 1.7 283

guided by the question asked.

9. Not all scientists perform-  3a 25 21.7 533

ing the same procedures may
get the same results.

10. Inquiry procedures can 3b 16.7 533 30
influence results.
11. Research conclusions 6 46.7 0 53.3

must be consistent with the

data collected.

12. Scientific data and 4 5 35 60
scientific evidence are not the

same thing.

13. Explanations are devel- ~ 7a, 7b 183 20 61.7
oped from a combination of

collected data and what is

already known

Olgek Toplam (1a,1b,1c,2,3a, 29 26 45
3b,4,5,6,7a,7b)

Table 2 shows that teacher candidates have a mixed understanding of scientific
inquiry, with responses in the Naive category for two dimensions, Mixed for one, and
Informed for five dimensions.

Regarding the VASI scale, nearly 45% of responses from preschool teachers were
categorized as informed, while 29% were naive and 26% were mixed.

The least informed (naive) views were ranked from least to most knowledgeable:

e Dimension 3: “The question guides the inquiry process” (70%).

e Dimension 6: “Research results must be consistent with collected data” (46.7%).

e Dimension 1: “All scientific research starts with a question and doesn’t always
test a hypothesis” (36.7%).

The most mixed view was found in Dimension 5: “The inquiry process affects the
results” (53.3%).
The most informed views were in:

e Dimension 8: “Conclusions are based on collected data and prior knowledge”

(61.7%).
e Dimension 7: “Scientific data and evidence are not the same” (60%).
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e Dimension 4: “Different scientists may reach different conclusions from the
same process” (53.3%).

e Dimension 6: “Research results must be consistent with collected data” (53.3%).

e Dimension 2: “There is no single scientific method followed in all research”
(39.2%).

Findings Related to the Dimension: “All Scientific Research Begins with a Ques-
tion and Does Not Always Test a Hypothesis"'.

Scientific research questions can emerge in various ways, sometimes driven by
curiosity and sometimes based on theoretical predictions. While scientific inquiry
starts with questions, it does not necessarily require testing a hypothesis.

Quote: “Scientific research involves data collection and observations. It does not
always require hypothesis testing.” (T38).

Findings Related to the Dimension: “There Is No Single Scientific Method
Followed in All Research".

Scientific research can follow multiple methods, including qualitative, quantita-
tive, experimental, and observational approaches. Teachers generally recognized that
different research designs apply depending on the nature of the study.

Quote: “A research study can be conducted using surveys, observations, or con-
trolled experiments, depending on the research question.” (T8).

Findings Related to the Dimension: “The Research Question Guides the
Inquiry Process".

The research question shapes the direction of an investigation by determining the
most appropriate method for data collection and analysis. Many teachers struggled
to select the correct experimental procedure, indicating gaps in understanding how
questions guide scientific inquiry.

Quote: “A well-defined research question determines the variables to be measured
and the methodology to be used.” (T15).

Findings Related to the Dimension: “Scientists Following the Same Proce-
dures May Not Reach the Same Conclusion"

Even when using the same methods, different researchers can reach different con-
clusions due to variations in data interpretation, measurement precision, or external
influences. Most teachers acknowledged that scientific findings are influenced by
human interpretation and experimental conditions.

Quote: “The same experiment can yield different results due to variations in mea-
surement conditions, sample differences, or researcher perspectives.” (T12).

Findings Related to the Dimension: “The Inquiry Process Influences the
Results"

Using different methods to investigate the same question can lead to varying out-
comes due to differences in data collection techniques and analysis. While some
teachers believed all research would yield the same results, others recognized that
methodology shapes findings.

Quote: “If scientists use different data collection methods, their results might dif-
fer, even if they investigate the same topic.” (P38).

Findings Related to Science Teaching Opportunities
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Teachers participating in the Science Walk interview protocol were randomly
selected, with four teachers from each category. All selected teachers were women
with at least ten years of professional experience. During the Science Walk inter-
views, the researcher asked a series of eleven separate, sequential open-ended ques-
tions. In the original transcript, some of these questions appeared near one another,
which may have created the impression of multi-part prompts. To ensure clarity, each
question is presented below as an independent item, accompanied by its thematic
analysis and integrated participant quotations.

Question 1: What do you think about children’s play and imagination?

In response to the question, “What do you think about children’s play and imagi-
nation?”’, most teachers emphasized the positive impact of play on children’s holis-
tic development, noting that it significantly nurtures imagination. As Teacher M2
observed, “Play is essential for childrens cognitive, physical, and social develop-
ment, and it also fosters their imagination.” However, some teachers expressed
concerns that technological advancements have limited children’s opportunities for
creative play. For example, Teacher M4 noted that “technology has restricted chil-
dren s imagination in recent years, though some still have strong creativity and learn
easily through play.”

Question 2: “What do you think about play and science in children’s daily
lives?”

Before the Science Walk, teachers were asked, “What do you think about play and
science in children’s daily lives?” Most teachers agreed that science is embedded in
many aspects of children’s everyday experiences and that play naturally supports sci-
entific exploration. As Teacher 12 explained, “Science exists everywhere in children's
daily lives. Through play, they constantly discover and learn.” Similarly, Teacher
M4 highlighted the close relationship between the two domains, noting that “science
and play are intertwined. Whether at home or outside, children engage with scientific
concepts through exploration.” Some teachers added further nuance, observing that
boys often incorporate scientific or mechanical elements into their play more fre-
quently, while one teacher criticised parents for not providing children with enough
opportunities to connect science with play in their daily routines.

Question 3: How would you briefly define science?

In response to the question, ‘How would you briefly define science?’, teachers
offered a range of descriptions. These responses formed the basis for the thematic
classification presented in the following question.

Question 4: Please briefly explain what you understand by science

The content analysis of responses to the question “Please briefly explain what you
understand by science” revealed three main categories: Importance, Discovery and
Research, and Learning Process.

In the first category, Importance, teachers described science as fundamental to
understanding the world, closely connected to daily life, and essential for fostering
children’s research and problem-solving skills. For example, Teacher N2 stated that
science is “the basis of our world,” while Teacher M1 associated it directly with
everyday experience, explaining that it is “part of daily life.” Teacher 11 further
highlighted its educational value, noting that science “supports children’s ability to
solve problems.”

@ Springer



B. Cigdem, S. Giichan-Ozgiil

The second category, Discovery and Research, reflected definitions of science as a
process of exploring the unknown through curiosity, experimentation, and systematic
inquiry. Teacher 14 described science as “curiosity and research,” whereas Teacher
12 emphasised its experimental nature, noting that science involves “understanding
nature through experiments.” Similarly, Teacher I3 explained that scientific thinking
“emerges from children's curiosity and interest.”

The final category, Learning Process, emphasised science as an experiential and
self-directed learning pathway, particularly through observation and interaction with
natural environments. Teacher N1 characterised science as ‘“self-directed learn-
ing,” and Teacher N3 connected it to “curiosity, observation, and experimenta-
tion.” Teacher N4 also underlined its experiential nature, stating that children “learn
through hands-on exploration in nature.”

Overall, teachers with informed VASI profiles were more likely to define science
in terms of discovery and research, whereas those in the naive category tended to
emphasise learning-through-experience and observation. This distinction suggests
that teachers’ conceptualisations of science are linked to their broader understand-
ings of scientific inquiry.

Question 5: How do young children experience science in daily life? Can you
give an example?

In response to the question “How do young children experience science in daily
life?”, teachers described a wide range of everyday situations in which children
naturally engage with scientific concepts. Their responses were clustered into three
themes: Nature and Observation, Daily Events and Science, and Activities and
Experiments.

In the first theme, Nature and Observation, teachers emphasised that children
frequently encounter science through direct interactions with natural environments.
They explained that children observe natural events, animal behaviour, and plant
growth during outdoor play, and extend this learning to the home environment when
watching activities such as cooking. Several teachers noted that simple moments—
such as watching soil absorb water in the school garden—serve as powerful opportu-
nities for developing early scientific understanding.

The second theme, Daily Events and Science, highlighted the role of everyday
routines and environmental changes in shaping children’s scientific thinking. Teach-
ers pointed out that seasonal transitions, weather patterns, and household play scenar-
ios provide meaningful contexts for inquiry. For example, they observed that children
learn science while engaging in imaginative play such as “playing house,” or when
experiencing events like snowfall, helping them relate scientific ideas to familiar
aspects of daily life.

The third theme, Activities and Experiments, captured teachers’ views on the struc-
tured opportunities provided through curriculum-based science activities. Teachers
explained that planned experiments and hands-on tasks allow children to explore
abstract concepts in concrete ways. They emphasised that such activities spark curi-
osity, promote exploration, and motivate children to ask further questions about sci-
entific phenomena.

Teachers’ responses to Question 5 were organised into three main themes to
enhance clarity and to illustrate the different ways in which children experience sci-
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ence in daily life. These themes and representative quotations are summarised in
Table 3.

Question 6: Can scientific concepts be taught to children through play? How?

In response to the question “Can scientific concepts be taught to children through
play? If yes, how?”, teachers expressed two distinct viewpoints. The majority held
a positive stance, explaining that play provides an effective medium for introducing
scientific ideas. They noted that drama-based science activities, hands-on explora-
tion, and imaginative scenarios help children engage with scientific concepts in a
meaningful and enjoyable way, making it easier for them to retain new knowledge.

A smaller number of teachers expressed uncertainty, pointing out that while many
scientific ideas can be naturally embedded into play, some abstract concepts may be
more difficult to convey through play-based methods alone. One teacher, for exam-
ple, noted that certain scientific ideas might require more explicit guidance or struc-
tured explanation.

Overall, teachers viewed play as a highly beneficial approach to science teach-
ing in early childhood, recognising its potential to combine enjoyment with learning
while also acknowledging the limitations associated with more complex or abstract
concepts.

Question 7: Do you conduct any science activities with preschool children? If
yes, can you give a recent example?

In response to the question “Do you conduct any science activities with pre-
school children? If yes, can you give a recent example?”, teachers described a wide
range of instructional practices that they use to introduce scientific concepts. Their
responses clustered around three themes: Experiments, Natural Events, and Energy
and Technology.

Under the first theme, Experiments, teachers highlighted the importance of hands-
on, child-centred activities. Many reported using simple experiments—such as the
Germ Experiment to teach hygiene and microbiology, demonstrations of blood cir-
culation, air pressure activities, and small-scale rocket launches—to foster direct
participation and engagement. These activities were seen as highly motivating and
effective in helping children make sense of scientific processes.

Table 3 Themes identified in

Theme Description Example
responses to question 5: “How teacher quote
do. young chl}drep exPerlence Nature and Children observe natural “They observe
science in daily life? . . . . .

observation events, animal behavior, soil-water in-

and plant growth both at teractions in the
school and at home. garden.” (I3)

Daily events and ~ Children learn science “They learn

science through daily routines and  science while

environmental phenom- watching snow-
ena, such as weather and fall or playing
seasons. house.” (M4)

Activities and Structured science activities “Curriculum

experiments and experiments help chil-  experiments

dren engage with abstract increase their
concepts. curiosity.” (I1)
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The second theme, Natural Events, focused on teachers’ efforts to help children
understand everyday scientific phenomena. They described using visuals, models,
and interactive demonstrations to explain concepts such as volcanic eruptions, day—
night cycles, and seasonal changes. For instance, one teacher recounted using an
interactive model to illustrate how the Earth’s tilt creates different seasons, noting
that such demonstrations make abstract ideas more accessible for young learners.

Finally, the Energy and Technology theme captured the ways in which teachers
introduced concepts related to energy use, conservation, and technological systems.
Teachers mentioned activities that involved explaining how electricity works, engag-
ing children in discussions about saving energy, and using educational technologies
such as robotics, coding kits, and videos to support children’s understanding of sci-
entific and technological ideas.

Together, these examples illustrate that teachers employ a diverse array of science
activities—from simple experiments to technology-supported lessons—to enrich
children’s scientific understanding and to create engaging, developmentally appro-
priate learning experiences.

Question 8: Do you conduct any informal science activities with preschool chil-
dren? If yes, can you give a recent example?

In response to the question “Do you conduct any informal science activities with
preschool children? If yes, can you give a recent example?”, teachers described a
wide variety of everyday practices through which they introduce scientific ideas.
Their responses were grouped into six themes: Classroom Observations, Outdoor
Activities, Story-Based Activities, Material Use, Student Participation, and Experi-
mental & Visual Activities.

The first theme, Classroom Observations, highlighted teachers’ use of brain-
storming and questioning routines to foster children’s scientific thinking. Teachers
explained that they often guide children in discussions about observable events such
as the weather, encouraging them to make predictions and explain what they notice.

The second theme, Outdoor Activities, reflected teachers’ emphasis on nature-
based exploration. They described taking children outside to observe ants, leaves,
soil, or other elements of the natural environment, sometimes incorporating environ-
mental cleaning activities to promote curiosity, awareness, and responsibility toward
nature.

In the third theme, Story-Based Activities, teachers used books and narratives
to introduce scientific concepts such as global warming, air movement, and envi-
ronmental change. Stories allowed children to make connections between scientific
ideas and real-life situations in an accessible and engaging way.

The fourth theme, Material Use, involved activities in which children explored
scientific ideas through hands-on interaction with simple materials. Teachers gave
examples such as using watercolors to investigate color mixing, enabling children to
observe change and cause—effect relationships.

The fifth theme, Student Participation, captured teachers’ efforts to create oppor-
tunities for children to ask questions, experiment with materials, and independently
explore topics of interest. Teachers noted that children frequently initiated informal
science discussions about topics such as bees, frogs, or insects they encountered in
their environment.
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Table 4 Themes identified in re-
sponses to question 8: “Do you

conduct any informal science
activities?”

Theme

Description

Example teacher
quote

Classroom
observations

Outdoor activities

Brainstorming and ques-
tioning activities about
topics like weather.
Observing ants, leaves,
or doing environmental
cleaning.

“We discuss the
weather every
morning.” (M3)
“We watched
ants carrying
food.” (12)

Story-based Using books to introduce “We read a story
activities science concepts (e.g., about air move-
global warming). ment.” (N1)
Material use Using simple materials like “We mixed
watercolor for color mixing. colors using
water.” (N4)
Student Children ask questions and ~ “They asked
participation explore topics with hands-  about bees and
on materials. frogs.” (M1)
Experimental &  Using smart boards or “We used the
visual activities visual tools to explain smart board
scientific ideas. to show day—
night.” (I3)

Finally, the theme of Experimental & Visual Activities included teachers’ use of
digital tools and visual supports—such as smart boards or videos—to explain natural
phenomena like the day—night cycle or the structure of leaves. These visual and inter-
active tools helped make abstract concepts more concrete for young learners.

Collectively, the teachers’ responses illustrate a rich array of informal science
experiences embedded in daily routines, spontaneous interactions, and child-led
inquiries—demonstrating how science learning extends well beyond structured
classroom lessons.

To provide a clearer overview of teachers’ informal science practices, responses
to Question 8 were grouped into six themes. These themes, along with illustrative
quotations, are presented in Table 4.

Question 9: Have you ever conducted an unplanned science activity with pre-
school children? If yes, can you provide an example?

In response to the question “Have you ever conducted an unplanned science activ-
ity with preschool children? If yes, can you provide an example?”, teachers described
two types of spontaneous science learning experiences: Event-Based Activities and
Spontaneous Interest-Based Activities.

In the first category, Event-Based Activities, teachers explained that unexpected
occurrences in the school environment frequently served as rich opportunities for
scientific exploration. They recounted moments such as a bee entering the classroom,
sudden rainfall, or children discovering an unusual plant outdoors. Rather than dis-
missing these moments as disruptions, teachers used them to stimulate observation,
questioning, and discussion—helping children connect real-life events to scientific
ideas.

The second category, Spontaneous Interest-Based Activities, reflected instances
in which teachers built upon children’s immediate curiosity. Teachers described
situations where children’s questions about hair static electricity, thunderstorms, or
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other naturally occurring phenomena opened the door to impromptu explanations
and exploratory conversations. These moments allowed teachers to model scientific
thinking by encouraging children to observe closely, make predictions, and consider
possible explanations.

Together, these examples illustrate how unplanned events and child-initiated curi-
osity can become powerful catalysts for early scientific inquiry, enabling teachers to
integrate science learning seamlessly into everyday classroom life.

Question 10: Are there places/materials in your school that provide opportuni-
ties for science teaching? Can you give examples?

In response to the question “Are there places or materials in your school that
provide opportunities for science teaching? If yes, can you give examples?”, teach-
ers identified a variety of physical spaces and resources that support science learning.
Their responses fell into three categories: Use of Natural Spaces, Classroom Science
Rooms and Materials, and Creative Activities with Limited Resources.

The first category, Use of Natural Spaces, highlighted the importance of school
gardens and outdoor areas as rich environments for scientific exploration. Teachers
explained that these spaces allowed children to observe fungi, examine plants, and
engage in sensory experiences such as mud play. Such interactions provided mean-
ingful opportunities for children to develop observational skills and explore natural
phenomena.

The second category, Classroom Science Rooms and Materials, reflected teach-
ers’ use of dedicated indoor science spaces and tools. They mentioned employing
microscopes, magnifying lenses, and robotic coding kits to support hands-on learn-
ing. These materials enabled children to explore scientific concepts through guided
experimentation and to interact with technology in developmentally appropriate
ways.

Finally, the theme of Creative Activities with Limited Resources demonstrated
teachers’ adaptability in contexts where materials were scarce. Several teachers
described using natural items such as pinecones, leaves, or stones to design simple
yet meaningful science activities. These examples illustrate how teachers creatively
transform ordinary objects into tools for inquiry, ensuring that science learning
remains accessible even in resource-limited settings.

Together, these categories show that teachers draw on a wide range of physical
spaces and materials—both structured and improvised—to facilitate science learning
across diverse early childhood environments.

Question 11: What science learning opportunities can you identify in your
school’s indoor and outdoor spaces?

In response to the question “What science learning opportunities can you identify
in your school’s indoor and outdoor spaces?”, teachers described a wide range of
physical environments and materials that support children’s scientific exploration.
Their responses were grouped into three key themes: Outdoor Natural Spaces, Indoor
Science Rooms and Materials, and Creative Activities with Limited Resources.

The first theme, Outdoor Natural Spaces, highlighted the value of schoolyards,
playgrounds, and nearby parks as naturally occurring science environments. Teachers
explained that these areas enabled children to observe plants, insects, soil, and small
ecosystems, offering rich opportunities for inquiry-based learning. Through regular
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outdoor exploration, children were able to develop early understanding of ecological
relationships and natural processes.

The second theme, Indoor Science Rooms and Materials, focused on the dedi-
cated spaces and tools available within schools. Teachers emphasized the useful-
ness of microscopes, anatomical models, magnifying glasses, and experiment kits for
creating hands-on, visually engaging science experiences. These materials allowed
children to investigate scientific concepts in a structured and developmentally appro-
priate manner.

Finally, the theme of Creative Activities with Limited Resources illustrated how
teachers designed meaningful science learning opportunities even when specialised
materials were limited. Many described using natural items—such as stones, pine-
cones, leaves, or classroom collections—to support observation, classification, and
comparison activities. These examples demonstrate teachers’ creativity in transform-
ing simple, readily available objects into tools for scientific investigation.

Together, these themes reveal the diversity and adaptability of teachers’ approaches
to integrating science into preschool education. Whether through structured lessons,
spontaneous exploration, or resourceful adaptations, teachers drew on both indoor
and outdoor environments to enrich children’s scientific learning.

A comparison of Science Walk findings across VASI categories revealed clear
patterns in how teachers identified science learning opportunities. Teachers with
informed VASI profiles consistently recognised a wider range of inquiry-rich affor-
dances, such as opportunities related to cause—effect relationships, natural phenom-
ena, and experimentation. Mixed-profile teachers identified several opportunities but
tended to focus on more concrete or partially developed inquiry moments without
elaborating on underlying scientific reasoning. In contrast, teachers with naive pro-
files primarily pointed to superficial or observational elements (e.g., colours, shapes,
visible objects) and often overlooked deeper inquiry possibilities. These patterns
indicate that teachers’ conceptual understanding of scientific inquiry influences the
nature and depth of science teaching opportunities they can identify and utilise in
their environments.

Conclusion and Discussion
Conclusion

Early childhood education serves as the foundational step in formal education, with
its significance increasingly recognized. Scientific research and science education are
integral parts of this period, enabling children to understand the world and develop
cognitive skills that will help them navigate future challenges. Early childhood insti-
tutions not only contribute to children’s overall development but also aim to foster
inquiry and observational skills by integrating science and nature activities into their
daily programs.

This study examined the perspectives of preschool teachers on scientific inquiry
and their utilization of science teaching opportunities. The findings emphasize that
science education can be conducted in various ways during early childhood and high-
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light the importance of nurturing children’s scientific curiosity and skills. Teachers
play a critical role in guiding students through scientific experiences, helping them
engage with inquiry-based learning, and providing meaningful opportunities for
exploration.

Teachers’ Views on Scientific Inquiry

The analysis of preschool teachers’ views on scientific inquiry, based on the
“Views About Scientific Inquiry (VASI)” scale, revealed a complex understanding of
scientific research. Most teachers demonstrated Informed perspectives in five dimen-
sions, while they had Naive views in two and a Mixed understanding in one.

Contrary to some studies in the literature that found participants to hold predomi-
nantly Naive views (Lederman & Lederman, 2004), the teachers in this study exhib-
ited a more informed understanding overall. These findings align with prior research
(Karisan et al., 2017; Senler, 2017), which suggests that teachers’ views on scientific
inquiry are generally informed and complex. However, other studies (Baykara et al.,
2018; Bostan Sarioglan, 2018; Dogan, 2017; Mesci et al., 2020; Mesci & Erdas Kar-
tal, 2021) have reported a greater prevalence of naive and mixed perspectives among
participants.

The findings suggest that preschool teachers may require additional support and
training to fully grasp fundamental principles of scientific inquiry, particularly in
relation to how research questions shape investigations and how inquiry processes
impact outcomes.

Discussion on Science Teaching Opportunities

The study also examined how preschool teachers perceive and utilize opportu-
nities for teaching science. Based on interviews with 12 teachers across eight dif-
ferent schools, the findings revealed varying approaches to integrating science into
the classroom, as well as challenges related to resources, instructional methods, and
environmental constraints.

Overall, teachers demonstrated a positive attitude toward science teaching,
acknowledging that science is deeply embedded in daily life. This aligns with pre-
vious research by Babaroglu and Okur Metwalley (2018), which also found that
preschool teachers generally hold favorable attitudes toward science education.
However, despite their enthusiasm, teachers faced difficulties due to limited scientific
knowledge and a lack of resources for creating instructional materials (Ayvaci et al.,
2002; Demiriz & Ulutas, 2000).

A key finding was that teachers preferred classroom-based science activities over
outdoor learning experiences. This supports findings by Yildiz (2022), who reported
that teachers often lack sufficient knowledge about using outdoor learning environ-
ments and are constrained by financial limitations, transportation difficulties, and
parental restrictions. The finding that teachers preferred classroom-based science
activities over outdoor learning experiences is particularly important, as it reflects
both structural and pedagogical dynamics within early childhood education. This
preference may be shaped by limited access to well-maintained outdoor spaces,
large class sizes, safety concerns, and the perception that classroom activities are
easier to plan, manage, and align with curricular expectations. However, the pre-
dominance of indoor science experiences also has broader implications. International
research highlights that outdoor environments play a crucial role in fostering chil-
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dren’s inquiry skills, ecological awareness, and hands-on engagement with natural
phenomena. When outdoor learning is underutilised, opportunities for spontaneous
science inquiry—such as observing weather changes, plant growth, or animal behav-
ior—are reduced. This finding therefore points to a need for increased professional
development focused on outdoor science pedagogy, as well as institutional support
to improve the accessibility and safety of outdoor environments. Strengthening these
areas could help teachers integrate more balanced indoor—outdoor science experi-
ences that support both inquiry-based learning and sustainability education.

Teachers primarily employed hands-on methods such as experiments, modeling,
and dramatization to teach scientific concepts. These approaches have been found
to enhance student engagement and conceptual understanding (Karamustafaoglu &
Kandaz, 2006). However, the effective implementation of these activities was hin-
dered by a shortage of laboratory equipment and teaching materials (Gtiler & Bik-
maz, 2002). Similar challenges have been noted in previous studies, where teachers
cited material shortages and inadequate physical spaces as barriers to effective sci-
ence education (Parlakyildiz & Aydin, 2004).

Despite these challenges, teachers emphasized the importance of experiential
learning and actively encouraged students to observe natural phenomena. Some
teachers reported integrating science into spontaneous classroom moments, such as
discussing bees when one entered the classroom or using a power outage as an oppor-
tunity to explore light and electricity through candle experiments. These examples
illustrate how real-life situations can be leveraged to foster scientific curiosity and
critical thinking skills.

When interpreting these findings, it is important to distinguish between results that
are specific to the Turkish early childhood education system and those that reflect
broader international patterns. Some challenges—such as limited outdoor learning
spaces, restricted material resources, and high emphasis on classroom-based activi-
ties—appear closely tied to structural conditions of Turkish public preschools and
align with previous studies conducted within Turkey (Olgan, 2015; Yildiz, 2022).
However, several patterns observed in our study, including teachers’ varying com-
fort levels with inquiry-based practices and their reliance on hands-on activities, are
consistent with international literature reporting similar challenges in early science
education (Garbett, 2003; Roehrig et al., 2011). By distinguishing these local and
global trends, the study contributes a clearer understanding of how national context
and universal pedagogical issues intersect in preschool science teaching.

The findings also have implications for sustainability education in early childhood.
Many of the science teaching opportunities identified by teachers—particularly those
involving nature observation, spontaneous outdoor events, and discussions of natural
phenomena—align closely with principles of Early Childhood Education for Sus-
tainable Development (ECEfSD). Early inquiry experiences help children develop
awareness of ecological relationships, build connections with the natural world, and
foster environmental agency (Borg & Samuelsson, 2022; Ernst & Burcak, 2019).
These outcomes are particularly relevant given the MEB 2023 Vision’s emphasis
on sustainability, environmental awareness, and STEM competencies. Strengthen-
ing teachers’ understanding of scientific inquiry may therefore contribute not only to
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improved science instruction but also to broader educational goals related to sustain-
ability and children’s future-oriented environmental understanding.

Final Remarks

In conclusion, the study highlights that preschool teachers generally hold informed
views about scientific inquiry but exhibit some naive understandings in certain areas.
Their perspectives are mixed, suggesting the need for continued professional devel-
opment in scientific inquiry methods. Additionally, while teachers demonstrate
enthusiasm for science education, they face challenges in effectively utilizing science
teaching opportunities due to limitations in resources, infrastructure, and instruc-
tional strategies.

These findings underscore the importance of supporting teachers with targeted
training programs, improved access to teaching materials, and opportunities for pro-
fessional development. By addressing these challenges, educators can better facilitate
inquiry-based learning, enrich students’ scientific experiences, and foster a strong
foundation for lifelong scientific literacy.

Sugesstions

Suggestions on Scientific Research;

e Teachers can be provided with more guidance and training on scientific research.

e (Collaboration and experience sharing among teachers can be encouraged to de-
velop scientific inquiry skills.

e By emphasising the importance of scientific research in preschool education, stu-
dents can be supported to gain scientific thinking and inquiry skills.

Suggestions for Science Teaching;

e Educators and parents should use the natural areas around them for children to
experience science and provide opportunities for exploration.

e Frequent use of play-based learning methods enables children to learn science by
having fun and increases their scientific curiosity.

e Teachers should combine different teaching strategies, taking into account chil-
dren’s individual learning styles. This helps each student learn science in the most
effective way.

e Education programmes should include practical experiences and scientific activi-
ties linked to everyday life to strengthen children’s engagement with science.

e Teachers should teach science concepts in a way that takes them out of the ab-
stract and relates them to everyday situations. This allows students to better un-
derstand the topics.

Limitations

While this study provides valuable insights into preschool teachers’ views on scien-
tific inquiry and their utilization of science teaching opportunities, certain limitations
should be acknowledged:

The study was conducted with a relatively small sample of preschool teachers.
Although the findings provide in-depth perspectives, they may not be fully represen-
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tative of all preschool teachers. A larger and more diverse sample, including teach-
ers from different regions and school types (e.g., public vs. private schools), would
enhance the generalizability of the results.

The study was conducted within a specific educational and cultural context. Dif-
ferent countries or educational systems may have distinct approaches to early child-
hood science education. Comparative studies across different contexts could provide
broader insights into how cultural and systemic factors shape teachers’ views and
practices.

Although the study assessed teachers’ understanding of scientific inquiry, it did
not specifically measure their overall scientific knowledge or confidence in teach-
ing science concepts. Future research could include knowledge assessments to better
understand the relationship between teachers’ content knowledge and their instruc-
tional practices.

By acknowledging these limitations, future studies can build upon the findings and
further explore ways to enhance science education in early childhood settings.
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