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Research Article

The aim of this study is to examine how Early Childhood Education Pre-Service
Teachers’ (ECEPSTs) epistemological beliefs are related to their attitudes toward
science teaching in the context of specific demographic variables. A mixed-methods
research design was adopted, integrating both quantitative and qualitative data. Data
were collected through the Attitude Scale Toward Science Teaching, the
Epistemological Beliefs Scale, and a semi-structured interview form. Quantitative
findings indicated a significant difference in ECEPSTs’ epistemological beliefs only in
relation to their engagement with scientific content via social media and internet
platforms. Regarding attitudes toward science teaching, significant differences were
identified based on grade level, engaging in scientific discussions with peers, following
scientific content outside of class, and watching science-related content on social
media. Moreover, a moderate, positive, and significant correlation was found between
epistemological beliefs and attitudes toward science teaching. Qualitative findings
revealed that ECEPSTs held well-developed epistemological views and demonstrated
positive attitudes toward science teaching. Participants emphasized that technological
advancements have facilitated access to information, thereby enhancing their
engagement with scientific content and positively shaping their epistemological
beliefs. They also reported that acquiring knowledge from various digital sources prior
to science instruction supported their attitudes toward science teaching. Overall, the
findings indicate a strong alignment between the quantitative and qualitative data.

Okul Oncesi Ogretmen Adaylarinin Epistemolojik inanglari ve Fen
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Makale Bilgisi

Oz

DOI: 10.14812/cuefd. 1766735

Makale Gegmisi:

Gelis 16.08.25
Dizeltme 07.03.26
Kabul 08.04.26

Anahtar Kelimeler:
Epistemolojik inanglar,

Fen Ogretimine Yénelik Tutum,
Okul Oncesi Ogretmen Egitimi,
Karma Arastirma Yontemi,

Bu arastirmanin amaci, okul 6ncesi 6gretmen adaylarinin epistemolojik inanglari ile fen
Ogretimine yonelik tutumlari arasindaki iliskiyi ve bu yapilarin belirli demografik ve
etkilesim temelli degiskenler baglaminda nasil farklilastigini incelemektir. Arastirmada,
nicel ve nitel verilerin birlikte kullanildigi karma yéntem deseni benimsenmistir. Nicel
veriler, Fen Ogretimine Yénelik Tutum Olgegi ve Epistemolojik inang Olgegi araciligyla;
nitel veriler ise yari yapilandiriimis gorisme formu ile toplanmistir. Nicel bulgular,
6gretmen adaylarinin epistemolojik inanglarinin sinif diizeyi ve cinsiyet gibi demografik
degiskenlere gore anlamli bigimde farklilasmadigini; buna karsilik sosyal medya ve
dijital platformlarda bilimsel icerik takibi degiskenine gore anlamli farklilik gosterdigini
ortaya koymustur. Fen 0Ogretimine yonelik tutumlarin ise sinif diizeyi, arkadagslarla
bilimsel sohbet etme, ders disi bilimsel igerik takibi ve sosyal medya tzerinden bilimsel
icerik izleme degiskenlerine gore anlamh bicimde farkhlastigi belirlenmistir. Ayrica,
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epistemolojik inanglar ile fen 6gretimine yonelik tutumlar arasinda orta dizeyde,
pozitif ve anlaml bir iliski saptanmistir. Nitel bulgular, 6gretmen adaylarinin bilgiye
yonelik sorgulayici ve gelisime agik yaklagimlarinin, fen 6gretimine yonelik daha bilingli
ve guvenli tutumlarla ortlstuglini gostermektedir. Katilimcilar, dijital bilimsel
iceriklerin  bilgiye erisimi kolaylastirdigini, 6gretim Oncesi hazirlik sureglerini
destekledigini ve fen 6gretimine yonelik 6z giivenlerini artirdigini ifade etmistir. Nicel

Arastirma Makalesi ve nitel bulgular birlikte degerlendirildiginde, epistemolojik inanglar ile fen 6gretimine
yonelik tutumlarin birbirini besleyen ve birlikte gelisen yapilar oldugu sonucuna
ulagiimigtir.

Introduction

Individuals’ beliefs about knowledge constitute one of the fundamental cognitive structures shaping
the approaches they adopt in learning processes and the pedagogical decisions they make during
instruction. Epistemological beliefs encompass perceptions regarding the source, certainty,
development, and justification of knowledge, and they directly influence individuals’ learning processes
(Hofer & Pintrich, 1997). Teachers’ epistemological beliefs are critical variables that determine not only
their own learning experiences but also how they design learning environments that foster students’
scientific thinking skills.

The literature indicates that teachers who perceive knowledge as absolute and unchanging tend to
prefer teacher-centered, transmission-oriented methods, whereas those who view knowledge as
evolving, contestable, and justifiable are more likely to adopt student-centered and inquiry-based
approaches (Brownlee & Berthelsen, 2006; Kang & Wallace, 2005; Sasmaz, 2019). For this reason,
contemporary science education emphasizes the development of teachers’ epistemological beliefs and
the creation of learning environments that support students’ abilities to access, question, and critically
evaluate knowledge (Ates, 2019). Epistemological beliefs are therefore understood to guide
instructional decisions across a wide spectrum, ranging from classroom interaction patterns to
assessment practices.

Science education, particularly in early childhood, represents a critical domain for nurturing
children’s curiosity, supporting problem-solving skills, and laying the foundations of scientific process
skills (Karagelik, 2009). During this period, the teacher’s guidance plays a decisive role in planning
developmentally appropriate activities and establishing rich learning environments (Aktas Arnas, 2002;
Uyanik Balat, 2011). Accordingly, pre-service teachers’ attitudes toward science teaching directly
influence children’s early experiences with science and shape instructional practices (Adak, 2006;
Koballa & Crawley, 1985).

Research examining the relationship between instructional practices and epistemological beliefs
(Brownlee et al., 2001; Einarsdottir, 2003; Mansour, 2013) demonstrates that teachers who
conceptualize knowledge as evolving and justifiable tend to employ more innovative and inquiry-based
strategies. Similarly, studies conducted with pre-service teachers indicate a meaningful relationship
between epistemological beliefs and attitudes toward science teaching (Bayrak Demir, 2019; Cevik,
2022). Examining these two constructs together is therefore essential for strengthening the theoretical
foundations of teacher education and enhancing its practical dimension.

In today’s context, digital learning environments, social media content, and artificial intelligence—
based applications have substantially transformed how individuals access, verify, and interact with
knowledge. This transformation affects not only the quantity of available information but also
complicates the processes of evaluating its quality and credibility. Osborne et al. (2022) emphasize that
within the digital information ecosystem—where unverified content spreads rapidly, algorithmic
guidance shapes exposure, and misinformation circulates widely—epistemic inquiry skills have become
more critical than ever for teachers. In this regard, pre-service teachers’ epistemological beliefs may be
reshaped through their engagement with digital culture. As authority over knowledge increasingly shifts
from “experts” to “algorithms,” epistemic beliefs can no longer be understood solely as internal
cognitive commitments; rather, they must also be examined through active verification practices within
digital information environments. Thus, the factors influencing pre-service teachers’ epistemological
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beliefs extend beyond individual characteristics to include interactions with digital culture, algorithmic
mediation, and online verification behaviors.

A review of the literature reveals that studies focusing on pre-service teachers have predominantly
examined demographic variables such as grade level and gender, while research specifically addressing
early childhood pre-service teachers remains limited (Cevik, 2022; Gimustekin Ertugay, 2019; Glnes,
2021; Kaplan, 2023; Mercan, 2020; Sahin, 2021; Turitoglu, 2021). However, this tendency risks
overlooking the need to move beyond static variables such as gender or grade level in order to better
explain the dynamic knowledge interactions characteristic of the digital age. Likewise, most studies on
attitudes toward science teaching have remained confined to demographic variables, often neglecting
behavioral indicators such as engagement with scientific content, participation in scientific discussions
with peers, and digital knowledge interactions (Adak, 2006; Bahgeci Sancar, 2010; Can & Sahin, 2015;
Delice Biskin, 2022; Turkyilmaz, 2018). This gap underscores the need for a more holistic examination of
epistemological beliefs and attitudes toward science teaching, particularly within the early childhood
context.

The present study aims to examine early childhood education pre-service teachers’ ECEPSTs)
epistemological beliefs (EB) and their attitudes toward science teaching (ATST) not only in relation to
demographic characteristics but also through behavioral indicators such as engagement with scientific
content, participation in scientific discussions, and interaction with digital platforms. These indicators
were operationalized as discussing scientific content with peers, following scientific content in online
environments, and engaging with science-related resources outside of coursework. By investigating the
relationship between these two constructs and identifying the environmental and behavioral factors
shaping them, the study seeks to contribute to program development processes in early childhood
teacher education and to offer a broader perspective within the framework of digital epistemology. In
this respect, the study represents one of the limited investigations in Tirkiye examining ECEPSTs’ EB and
their ATST within the context of digital epistemology. The study addressed the following research
questions:

1. Do ECEPSTs’ EB differ according to demographic variables and scientific engagement behaviors?

2. Do ECEPSTs’ ATST differ according to demographic variables and scientific engagement
behaviors?

3. Is there a significant relationship between ECEPSTs’ EB and ATST?

Method
Research Model

This study employed an explanatory sequential mixed-methods design to examine the relationship
between ECEPSTs’ epistemological beliefs (EB) and their attitudes toward science teaching (ATST)
(Creswell & Plano Clark, 2018; Johnson et al., 2004). In the first phase, quantitative data were collected
using a correlational survey model. In the second phase, qualitative data were obtained through semi-
structured interviews and analyzed using content analysis. The two strands were integrated during the
interpretation phase to construct a comprehensive and analytically coherent account of the findings.

The explanatory sequential design was selected to provide deeper insight into the statistical patterns
identified in the quantitative phase by exploring their underlying meanings through qualitative inquiry.
Specifically, the qualitative phase sought to elucidate the cognitive orientations, digital engagement
behaviors, and pedagogical experiences underlying participants’ epistemological beliefs and attitudes as
reflected in their scale scores. The integration of quantitative and qualitative findings facilitated a more
contextually grounded interpretation of the results and enhanced the overall credibility and interpretive
depth of the study.

Study Group

The quantitative sample consisted of 221 early childhood education pre-service teachers (ECEPSTs)
enrolled in the first-, second-, third-, and fourth-year cohorts of the Early Childhood Education Program
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at Diizce University during the 2023-2024 academic vyear. Participants were selected through
convenience sampling (Blytikoztirk et al., 2021). Of the total sample, 174 (78.7%) were female and 47
(21.3%) were male. The distribution across grade levels was as follows: 62 first-year students (28.1%), 54
second-year students (24.4%), 55 third-year students (24.9%), and 50 fourth-year students (22.6%).

Table 1

Descriptive Statistics of Participants by Gender and Grade Level
Gender First Year Second Year  Third Year Fourth Year N %
Female 51 43 45 35 174 78.7
Male 11 11 10 15 47 21.3
N 62 54 55 50 221 100
% 28.1 24.4 24.9 22.6 100

Interview Sample

For the qualitative phase, semi-structured interviews were conducted with eight ECEPSTs. One
female and one male participant were selected from each grade level (first through fourth year).
Participation was voluntary. The selection process was guided by convenience considerations and the
principle of maximum variation (Yildirrm & Simsek, 2018). Maximum variation was achieved by ensuring
representation from each grade level and both genders, thereby enhancing diversity in terms of
academic progression and gender.

Table 2
Interview Participants’ Mean Scores from the EB Scale and ATST Scale
Grade Level Participant Code Gender EBS Mean* ATST Mean*
1st Year M Male 3.85 3.41
1F Female 3.54 3.65
2nd Year 2M Male 3.12 3.18
2F Female 4.15 4.29
3rd Year 3M Male 3.73 3.47
3F Female 3.69 4.18
4th Year aMm Male 3.92 3.82
aF Female 4.35 5.00

*EB: Epistemological Beliefs Scale
*ATST: Attitudes toward Science Teaching Scale

Data Collection Tools
Quantitative Data Collection Tools

Two standardized instruments were employed in this study: The Epistemological Beliefs Scale (EB
Scale) and the Attitudes Toward Science Teaching Scale (ATST Scale). In addition, a researcher-
developed Personal Information Form was administered to collect demographic data and behavioral
indicators. The form included items measuring ECEPSTs engagement with scientific content. These items
assessed the frequency with which participants discussed scientific topics with peers or family members,
followed scientific news, popular science books or online resources outside coursework, and engaged
with science-related content on social media and digital platforms (e.g., YouTube, Instagram). Responses
were rated on a three-point scale (“frequently,” “sometimes,” “rarely”) and conceptualized as
behavioral indicators of scientific engagement. Through this structure, the study moved beyond static
demographic variables and incorporated ECEPSTs’ digital and social science interaction patterns into the
analysis.

” o u

The Epistemological Beliefs Scale (Conley et al., 2004), adapted into Turkish by Bahgivan (2014),
consists of 26 five-point Likert-type items measuring epistemological beliefs (EB) across four dimensions:
source of knowledge, certainty of knowledge, development of knowledge, and justification of
knowledge. In the present study, Cronbach’s alpha coefficient for the EB Scale was .85.
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The Attitudes Toward Science Teaching Scale was originally developed by Thompson and Shrigley
(1986), adapted for early childhood contexts by Cho et al. (2003), and translated into Turkish by
Gamlibel Cakmak (2006). The scale consists of 17 five-point Likert-type items, with total scores
calculated out of 85. The Cronbach’s alpha coefficient for the ASTS in this study was .81.

The Turkish adaptations of both instruments have demonstrated established validity and reliability in
prior research. In the current study, the original factor structures were not re-examined; however,
internal consistency coefficients were recalculated to ensure sample-specific reliability.

Qualitative Data Collection Tools

The qualitative data were collected through semi-structured interviews conducted with ECEPSTs. The
purpose of the interviews was to obtain in-depth information regarding participants’ EB and ATST, and
to further explore the patterns identified in the quantitative phase of the study. The interview form was
developed based on the sub-dimensions of the EB Scale and ATST Scale, as well as the conceptual
framework presented in the literature. The questions aimed to explore participants’ views on the nature
of knowledge, justification processes, and their experiences related to science teaching. The draft form
was reviewed by two experts in science education and teacher education for content validity, and
necessary revisions were made. Participation was voluntary. Individual interviews were conducted
online via Zoom and lasted approximately 15—20 minutes. Interviews were scheduled by appointment.
With participants’ consent, all interviews were audio-recorded and subsequently transcribed verbatim.

Data Analysis
Quantitative Data Analysis

Prior to conducting the statistical analyses, the distributional properties of the scale scores were
examined to test the assumption of normality. Kolmogorov—Smirnov test results, along with skewness
and kurtosis coefficients, were evaluated. For the EB Scale, the Kolmogorov—Smirnov test yielded p >
.05, and the skewness (-0.170) and kurtosis (-0.211) values fell within the acceptable range of +1.96.
Accordingly, the scores were considered to be normally distributed. For the ASTS Scale, the
Kolmogorov—Smirnov test yielded p < .05. Although the skewness (-0.081) value was within acceptable
limits, the kurtosis value (0.779) exceeded the +1.96 threshold. Therefore, the distribution of ASTS
scores was treated as non-normal. Given that the assumptions of parametric tests were not fully met for
ASTS, non-parametric statistical techniques were employed for this variable. For EB, which
demonstrated normal distribution, one-way ANOVA and independent samples t-tests were conducted.
For ASTS, Kruskal-Wallis H and Mann—Whitney U tests were used. In addition, Pearson correlation
analysis was performed to examine the relationship between EB and ASTS.

Qualitative Data Analysis

The qualitative data were analyzed using content analysis. This method enables systematic coding of
data and the organization of findings into themes, categories, and subcategories (Blyukoztirk et al.,
2021). An inductive approach was adopted, and participants’ responses were segmented into
meaningful units aligned with the research questions (Yildirim & Simsek, 2018). Coding procedures were
conducted independently by two researchers. In the first stage, open coding was performed, followed
by the identification of themes. Code—category alignments were discussed and finalized during joint
review meetings. In cases of disagreement, a third field expert was consulted.

The qualitative analysis process was guided by Lincoln and Guba’s (1985) trustworthiness
framework, ensuring credibility, transferability, and confirmability throughout the study. To enhance
credibility, expert review and member checking strategies were implemented. Inter-coder reliability was
calculated in accordance with Miles and Huberman’s (1994) formula, and agreement between coders
was established prior to finalizing the thematic structure.

As a result of the coding process, the data were organized under two main themes: epistemological
beliefs and attitudes toward science teaching. Each theme was supported with sub-dimensions and
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representative participant quotations. A thematic map was developed to illustrate relationships among
themes. Direct quotations were included to preserve participants’ original meanings. Finally,
quantitative and qualitative findings were interpreted together in alignment with the research questions
to ensure methodological integration.

Table 3
Data Collection Tools, Data Collection Stages, and Data Analysis Methods Based on the Sub-Research
Questions of the Study
Research Questions Data Collection Tool Data Analysis
RQL. Theme of epistemological beliefs EB Scale, Semi-structured interview ANOVA, t-Test.
form Content Analysis

Kruskal-Wallis Test,
Mann-Whitney U Test
Content Analysis

RQ2. Theme of attitudes toward ATST Scale, Semi-structured
science teaching interview form

RQ3. Relationship between
epistemological beliefs and attitudes EB Scale, ATST Scale
toward science teaching

Pearson Correlation
Analysis

In line with the sub-research questions, the collected data were structured accordingly. Table 3
presents an overview of the data collection tools, the stages at which data were gathered, and the
analysis methods employed. This table provides a holistic view of the explanatory sequential mixed
methods design adopted in the study.

Validity and Reliability
Validity and Reliability for Quantitative Data

The Epistemological Beliefs Scale (Bahgivan, 2014; Conley et al., 2004) and the Attitudes Toward
Science Teaching Scale (Camlibel Cakmak, 2006; Thompson & Shrigley, 1986) employed in this study are
instruments whose validity and reliability have been previously established. In the present study,
Cronbach’s alpha coefficients were recalculated to assess sample-specific internal consistency. The
internal consistency coefficient was found to be a = .850 for the EB Scale and a = .851 for the ATST
Scale. Since both values exceed the .80 threshold, the scales were considered to demonstrate high
internal consistency (Blylkozturk, 2020).

Validity and Reliability for Qualitative Data

The semi-structured interview form was reviewed for content validity by a faculty member
specializing in science education. The interview protocol was developed based on the sub-dimensions of
the two scales used in the study, thereby ensuring structural alignment between quantitative and
qualitative data sources. During data analysis, coding procedures were conducted independently by two
researchers. Themes, categories, and codes were identified separately and subsequently compared.
Inter-coder reliability was calculated using the formula proposed by Miles and Huberman (1994):
[Agreement / (Agreement + Disagreement)] x 100. The inter-coder agreement was found to be 87%,
exceeding the commonly accepted 80% threshold and indicating satisfactory coding reliability. In cases
of disagreement, consensus was reached through discussion between the researchers, and when
necessary, feedback was obtained from a third field expert. Credibility was supported through the
extensive use of direct quotations and the preservation of participants’ original expressions
independent of interpretive commentary. To enhance transferability, the data collection process was
described in detail, including the interview setting, duration, and recording procedures. This
methodological transparency allows for replication and comparison in similar research contexts (Yildirim
& Simsek, 2018).

Ethics and Permissions

Ethical approval for the study was obtained from the Diizce University Scientific Research and
Publication Ethics Committee (Decision No: 2023/312, dated 19 October 2023). Informed consent was
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obtained from all participants through a written consent form. Participant confidentiality was strictly
maintained throughout the study. Instead of names, coded identifiers (e.g., 1F, 2M) were used. All data
were collected and analyzed solely for scientific research purposes. Written permission was also
obtained from the developers of the Turkish adaptations of the scales used in the study. The research
process was conducted in full compliance with the principles of scientific integrity, confidentiality,
voluntariness, and ethical responsibility.

Findings
1. Findings Regarding the First Research Question
Differences by Grade Level

To determine whether ECEPSTs’ epistemological beliefs differed according to grade level, a one-way
analysis of variance (ANOVA) was conducted. Examination of the total scores obtained from the
Epistemological Beliefs (EB) Scale revealed no statistically significant difference across grade levels, F(3,
217)= 0.231, p> .05. As presented in Table 4, the ANOVA results for the sub-dimensions of the scale
likewise indicated no statistically significant differences by grade level in the dimensions of source of
knowledge, F(3, 217)= 1.054, p> .05; certainty of knowledge, F(3, 217)= 0.136, p> .05; development of
knowledge, F(3, 217)= 0.104, p> .05; and justification of knowledge, F(3, 217)= 1.357, p> .05. As shown
in Table 4, the mean scores of first-, second-, third-, and fourth-year ECEPSTs were relatively similar
across all dimensions.

Table 4
ANOVA Results for the Mean Scores of the Epistemological Beliefs Scale and Its Sub-Dimensions by Grade
Level

Grade Mean

Dimension N M SD Source of Varience df F p
Level Square
Between Groups
1st Year 62 3.81 31 0.099 3 0.033
Epistemological Within Groups:
Beliefs (Total) 2ndYear 54 3.80 .37 30.920 217 0.142 0.231 .875
3rd Year 55 3.86 .38 Total:31.018 220
4th Year 50 3.81 43
istYear 62 3.57 .65 oerweenGroups 3 0.439
1.317
Source of Within Groups:
Knowledge 2ndYear 54 3.51 .52 90.393 217 0.417 1.054 .370
3rd Year 55 3.58 .63 Total: 91.710 220
4th Year 50 3.38 .75
Between Groups
1st Year 62 3.56 .58 0.161 3 0.054
Certainty of Within Groups:
2ndY 4 . .61 217 .394 . .
Knowledge ndYear 5 3.58 6 85 536 0.39 0.136 938
3rd Year 55 3.56 .56 Total: 85.747 220
4th Year 50 355 .75
Between Groups
1st Year 62 4.00 .34 0.064 3 0.021
Development of Within Groups:
Knowledge 2nd Year 54 3.97 .50 44.434 217 0.205 0.104 957
3rd Year 55 4.00 .48 Total: 44.498 220
4th Year 50 4.02 47
Between Groups
1st Year 62 398 .35 0.736 3 0.245
lustificationfor (v 54 401 .47 Within Groups: 217 0.181 1357 257
Knowing 39.253
3rd Year 55 411 .40 Total:39.990 220

4th Year 50 4.11 .46
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Differences by Gender

An independent samples t-test was conducted to examine whether ECEPSTs’ epistemological beliefs
differed according to gender. The results indicated no statistically significant difference between female
(M= 3.82, SD=.35) and male (M= 3.82, SD= .45) ECEPSTs in terms of their epistemological belief scores,
t(219)= —0.027, p> .05. Accordingly, gender was not found to be a statistically significant variable in
relation to ECEPSTs’ epistemological beliefs.

Table 5
Independent Samples t-Test Results for Pre-service Preschool Teachers’ Epistemological Beliefs by Gender
Variables Groups N X SD df t p
Epistemological Female 174 3.82 .35
21 -0.027 .97
Beliefs Male 47 3.82 .45 9 0.0 979

Differences Based on Engaging in Scientific Conversations with Peers

A one-way ANOVA was conducted to examine whether ECEPSTs’ epistemological beliefs differed
according to the frequency of discussing scientific topics with peers. The results indicated no statistically
significant difference in the overall epistemological belief scores, F(2, 218)= 0.344, p> .05. Similarly, no
significant differences were found in the sub-dimensions of Source of Knowledge, Certainty of
Knowledge, and Development of Knowledge (p> .05). However, a statistically significant difference
emerged in the Justification of Knowledge sub-dimension, F(2, 218)= 3.522, p= .031. Post-hoc analyses
revealed that ECEPSTs who frequently engaged in scientific discussions demonstrated higher levels of
epistemological beliefs related to evidence-based justification and reasoning processes compared to
those who reported rarely engaging in such discussions.

Table 6
ANOVA Results for Epistemological Beliefs and Sub-Dimensions Based on Frequency of Scientific
Conversations with Peers

Dimension Group N X SD Source SS df MS F p Difference
Epistemological Never 4 3.75 .04 Between .097 2 .049
B:Iiefs 8 Rarely 167 3.81 .35 Within 30.921 218 .142 0.344 710 -
Frequently 50 3.86 .44 Total 31.018 220
Never 4 3.25 .19 Between 313 2 .156
Source of o
Rarely 167 3.53 .66  Within 91.397 218 .419 0.373 .689 -
Knowledge
Frequently 50 3,51 .61 Total 91.710 220
. Never 4 366 .19 Between .535 2 267
Certainty of . 0.684 .506 -
Knowledge Rarely 167 3.57 57 Within 85.212 218 .391 . .
Frequently 50 3.46 .78 Total 85.747 220
Develooment Never 4 4.08 .09 Between .201 2 .100
v
P Rarely 167 398 .44 Within 44,297 218 .203 0.494 611 -
of Knowledge
Frequently 50 4.05 .47 Total 44,498 220
. Never 4 3.88 .12 Between 1.252 2 .626
Justification of o " Rare-
Rarely 167 4.01 .51  Within 38.738 218 .178 3.522 .031

Knowledge Frequently

Frequently 50 418 .44 Total 39.990 220

Differences Based on the Frequency of Discussing Scientific Topics with Family Members

A one-way analysis of variance (ANOVA) was conducted to examine whether ECEPSTs’
epistemological beliefs differed according to the frequency of discussing scientific topics with family
members. The results indicated no statistically significant differences in the overall Epistemological
Beliefs Scale scores, F(2, 218) = 0.220, p> .05. As shown in Table 7, no significant differences were found
across the sub-dimensions of Source of Knowledge, Certainty of Knowledge, Development of
Knowledge, or Justification of Knowledge (p> .05). Mean scores across the three groups (never, rarely,
and frequently) were highly similar for both the total scale and all sub-dimensions, suggesting that the
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frequency of family-based scientific discussions was not associated with variations in ECEPSTs’
epistemological beliefs.

Table 7
ANOVA Results for the Epistemological Beliefs Scale and Its Sub-Dimensions According to the Frequency
of Discussing Scientific Topics with Family Members

Dimension Group N X SD  Source SS df MS F p
Epist logical Never 34 3.84 .38 Between .063 2 .031
B::?e‘:sm oglcal  parely 162 3.82 .37 Within 30956 218 .142 220 .802
Frequently 25 3.78 ,37 Total 31.018 220
Never 34 347 .72 Between .202 2 .101
Source of -
Knowledge Rarely 162 3.53 .64 Within 91.508 218 420 .240 .786
& Frequently 25 3.47 .54 Total 91.710 220
Certainty of Never 34 3,57 .54 Between .738 2 .369
Knowlec:, e Rarely 162 3.57 .65 Within 85.009 218 .390 .946 .390
& Frequently 25 3.39 .51 Total 85.747 220
Develobment Never 34 4.04 .40 Between .085 2 .043
evelopme Rarely 162 3.99 .46 Within  44.413 218 204 209 .812
of Knowledge
Frequently 25 3.99 .38 Total 44.498 220
Justification of Never 34 410 .47 Between 134 2 .067
Rarely 162 4.03 .42 Within 39.855 218 .183 .368 .693
Knowledge
Frequently 25 4.07 .41 Total 39.990 220

Differences Based on the Frequency of Following Scientific News, Journals, and Books Outside of
Class

A one-way analysis of variance (ANOVA) was conducted to examine whether ECEPSTs’
epistemological beliefs differed according to the frequency with which they followed scientific news,
journals, or books outside of class time. The results revealed no statistically significant difference in the
overall Epistemological Beliefs Scale scores, F(2, 218)= 0.645, p> .05. Similarly, no significant differences
were identified across the sub-dimensions of Source of Knowledge, Certainty of Knowledge, and
Development of Knowledge (p> .05). However, a tendency approaching statistical significance was
observed in the Justification of Knowledge sub-dimension, F(2, 218)= 2.652, p= .073. Although this
difference did not reach the conventional level of statistical significance, the trend suggests that
ECEPSTs who more frequently follow scientific publications may hold more sophisticated beliefs
regarding the evaluation of knowledge based on evidence and reasoning processes.

Table 8
ANOVA Results for Epistemological Beliefs and Sub-Dimensions Based on the Frequency of
Reading/Following Scientific Publications Outside of Class

Dimension Group N X SD Source SS df MS F p
Never 10 3.85 .38 Between .182 2 .091
Epistemological Beliefs Rarely 126 3.79 .36 Within 30.836 218 .141 0.645 526
Frequently 85 3.85 .38 Total 31.018 220
Never 10 3.40 .81 Between 174 2 .087
Source of Knowledge Rarely 126 353 .64 Within 91536 218 420 0207 813
Frequently 85 3.51 .63 Total 91.710 220
Never 10 3.66 .84 Between 137 2 .068
Certainty of Knowledge Rarely 126 3.55 .59 Within 85.610 218 .393 0.174 840
Frequently 85 3.54 .64 Total 85.747 220
Never 10 4.05 .34 Between .328 2 .164
s 0.809 .447
Development of Knowledge Rarely 126 3.96 .46 Within 44,710 218 .203
Frequently 85 4.04 .43 Total 44.498 220
Justification of Knowledge Never 10 411 .28 Between .950 2 475 2.652 .073

998



Tanrivermis & Ecevit — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 55(2), 2026, 990-1043

Dimension Group N X SD  Source SS df MS F p
Rarely 167 4.01 .51 W.ithin 38.738 218 .178
Frequently 50 4.18 .44 Total 39.990 220

Differences Based on the Frequency of Following Scientific Content on Social Media or the Internet

A one-way analysis of variance (ANOVA) was conducted to determine whether ECEPSTS’
epistemological beliefs differed according to the frequency with which they followed scientific content
on social media or the internet outside of class time. The results indicated a statistically significant
difference in the overall Epistemological Beliefs Scale scores, F(2, 218)= 3.881, p< .05. Post-hoc analyses
revealed that the difference was in favor of those who frequently followed scientific content.
Specifically, ECEPSTs who rarely engaged with scientific content online obtained lower epistemological
belief scores compared to those who followed such content frequently. When the sub-dimensions were
examined, no significant differences were found for Source of Knowledge or Certainty of Knowledge (p>
.05). However, a significant difference emerged in the Development of Knowledge sub-dimension, with
higher scores observed among those who frequently followed scientific content, F(2, 218) = 4.066, p<
.05. Similarly, a significant difference was identified in the Justification of Knowledge sub-dimension in
favor of the frequent-following group, F(2, 218)= 4.883, p< .05.

Overall, these findings suggest that engaging more frequently with scientific content in digital
environments is associated particularly with beliefs concerning the evolving nature of knowledge and
the importance of evidence-based justification. Thus, interaction with digital scientific content may
support specific dimensions of ECEPSTs’ epistemological beliefs.

Table 9
ANOVA Results for Epistemological Beliefs and Sub-Dimensions Based on the Frequency of Following
Scientific Content on Social Media or the Internet

Dimension Group N Mean SD Source SS df MS F Sl'gmflcant
Difference
Epistemological Never 8 3.92 0.46 Between 1.067 2 0533 3881 022 Rarely —
Beliefs Rarely 96 3.74 0.36 Within 29.952 218 0.137 * ’ Frequently
Frequently 117 3.88 0.37 Total 31.018 220
Source of Never 8 3.60 0.85 Between 0.596 2 0.298
Knowledge Rarely 96 3.46 0.60 Within 91.114 218 0.418 0.713 491 -
Frequently 117 3.56 0.66 Total 91.710 220
Certainty of Never 8 3.85 0.87 Between 0.958 2 0479 1232 294 _
Knowledge Rarely 96 3.50 0.59 Within 84,788 218 0.389 ’
Frequently 117 3.57 0.62 Total 85.747 220
Development  Never 8 4.04 0.39 Between 1.600 2 0.800 4066 018 Rarely —
of Knowledge Rarely 96 3.90 0.46 Within 42.898 218 0.197 Frequently
Frequently 117 4.07 0.43 Total 44.498 220
. Never 8 4,06 0.33 Between 1.714 2 0.857
lustificationof o\ 167 401 .51 Within 38738 218 .178 4883 .008 2V~
Knowledge Frequently
Frequently 50 4.18 .44 Total 39.990 220

Qualitative Findings

To gain a deeper understanding of the quantitative findings, data obtained from the semi-structured
interviews were analyzed through content analysis and organized under four main themes related to
epistemological beliefs: Source of Knowledge, Certainty of Knowledge, Development of Knowledge, and
Justification of Knowledge. Each theme was supported by relevant subcategories and codes, and
enriched with direct quotations illustrating ECEPSTs’ perspectives on knowledge.

Theme 1: ECEPSTs’ Epistemological Beliefs
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ECEPSTs’ views regarding their epistemological beliefs were examined under four main categories:
Source of Knowledge, Certainty of Knowledge, Development of Knowledge, and Justification of
Knowledge (see Figure 1).

Figure 1
Subcategories and Codes Under the Theme of Epistemological Beliefs

Subcategory 1.1: Continuity and Variability
(" of Knowledge
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Beliefs

Code 2.4.2: Periodical Validity

Subcategory 3.1: Technological
Advancements and Access to Information

Code 3.2.1: Social Devel ent
Category 3: Development of Subcategory 3.2: Social Change and Life _C ode oclatDevelopmen

Conditions
Knowledge ONAILIONs Code 3.2.2: Circumstances

Subcategory 3.3: Human Influence and

Code 3.3.1: Perspectives and Experience
Diverse Thinking Styles {

Code 3.3.2: Cultural Diversity

Subcategory 4.1: Supporting with Evidence
and Presenting Concrete Data

Subcategory 4.2: Belief and the Process of

Code 4.2.1: Self-Confidence in Belief
Forming Belief {

Code 4.2.2: Different Viewpoints

\___ Category 4: Justification of _| subcategory 4.3: Knowledge and
Knowledge Presentation Skills

| Subcategory 4.4: Repeating Experiments
Under Different Conditions

A Suhcf\legory 4.5: Repl_ncal)lhly and
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Source of Knowledge: Participants emphasized that knowledge should not be derived solely from
books or authority figures, but rather constructed through active inquiry processes such as research,
observation, and questioning. They highlighted the importance of following up-to-date information and
critically evaluating printed sources instead of accepting them unquestioningly.

2M: “No knowledge should be accepted without investigation. Even scientific books should be
examined. | have never had a dogmatic mindset; therefore, | research and question their accuracy.”

3F: “Scientific knowledge may be proven and the information in books may be reliable, but since
knowledge is constantly changing, the information written in books may not be up to date. Therefore, we
need to follow current information and cannot say that the information in books is definitely reliable.”

These statements indicate that ECEPSTs tend to perceive knowledge as something that must be
actively examined rather than passively received from authoritative sources.
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Certainty of Knowledge: Participants largely rejected the idea that knowledge is absolute. Instead,
they argued that knowledge may vary depending on context and time. Considering multiple
perspectives and engaging in comparative evaluations were seen as essential for determining the
credibility of information.

2M: “The accuracy of knowledge presented with a single truth is low. Multiple trials and errors should
be conducted. It is wrong to reach knowledge only through observation because it needs to be compared
and classified.”

3F: “If someone reached certain knowledge based on their surrounding context at the time, we
cannot say it is absolutely correct or incorrect. Knowledge changes over time; what is true today may be
false in the future. Knowledge changes according to the conditions of the period.”

These views reflect an understanding of knowledge as tentative and evolving rather than fixed and
immutable.

Development of Knowledge: Technological advancement was frequently mentioned as a major
factor in the development of knowledge. Participants emphasized that improved research conditions
and technological opportunities allow existing knowledge to be re-evaluated and updated.

1M: “It is the development of technology. In the past, research was conducted under more limited
conditions, but now we can carry out research in much more suitable environments.”

4M: “Current conditions can change one’s thoughts. For example, in the past, a study could only
reach a certain point based on the technological possibilities and conditions of that time. With today’s
technological possibilities and conditions, we can reach a higher level.”

These statements suggest that participants conceptualize knowledge as dynamic and closely linked
to advancements in scientific and technological contexts.

Justification of Knowledge: When discussing how knowledge should be accepted, participants
emphasized the necessity of concrete evidence, logical reasoning, and empirical validation.

2F: “I first need to accept that idea myself so | can convince others. Then, within the framework of
that view, | can explain its reasons and results and provide certain evidence to make it accepted.”

4M: “l can convince others by showing them with concrete evidence. No one believes in newly
emerged knowledge without seeing it in a tangible way.”

Overall, ECEPSTs underscored that knowledge is not static; rather, it is context-dependent, open to
development, and constructed through evidence-based reasoning and justification processes.

Integrated Interpretation of Quantitative and Qualitative Findings on Epistemological Beliefs

When the quantitative findings regarding ECEPSTs’ epistemological beliefs (EB) are considered
alongside the qualitative data obtained from the interviews, consistent patterns emerge across the two
strands of data. Quantitative analyses indicated that EB did not significantly differ according to
demographic variables such as grade level or gender. This finding aligns with the qualitative results, in
which participants defined knowledge primarily through processes of “questioning, researching, and
evidence-based evaluation.” Their statements suggest that epistemological orientations are grounded
more in individual cognitive approaches than in demographic characteristics. This convergence supports
the quantitative finding that EB levels did not vary significantly across demographic categories.

The quantitative results further revealed that the level of engagement with scientific content—
operationalized through behavioral indicators such as following science-related channels on social
media and engaging in scientific discussions—was associated with EB. The qualitative data reinforced
this pattern. Participants frequently reported relying on technological resources, up-to-date scientific
content, and socially mediated learning environments when accessing and evaluating information. Their
accounts indicate that digital access plays a meaningful role in conceptualizing knowledge as “open to
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development,” “reconstructable,” and “evidence-based.” This qualitative insight corresponds with the
quantitative findings showing that ECEPSTs who frequently followed scientific content scored
significantly higher on the “Development of Knowledge” and “Justification of Knowledge” sub-
dimensions.

In contrast, quantitative analyses showed that the frequency of engaging in scientific discussions
with family members did not significantly influence EB. The qualitative findings provide explanatory
depth for this result. Many participants indicated that scientific topics were not a central component of
family interactions and that their epistemological perspectives were shaped primarily by academic
experiences, personal learning practices, and digital resources. Taken together, these findings suggest
that although EB are not entirely independent of social context, they appear to be influenced more
strongly by individuals’ active learning practices and engagement with scientific content than by family-
based interactions.

Overall, the integration of quantitative and qualitative findings indicates that ECEPSTs’ EB are less
associated with demographic characteristics and more closely related to their level of engagement with
scientific content—particularly within digital environments. Moreover, the prominence of themes such
as the changeability, revisability, and evidence-based nature of knowledge in the qualitative data
corresponds with the statistically significant differences observed in the quantitative analyses among
those who frequently follow digital scientific content. This convergence demonstrates a complementary
and mutually reinforcing relationship between the two data strands, thereby strengthening the
interpretive depth and internal coherence of the study’s findings.

Findings Regarding the Second Research Question
Differences Based on Year of Study

To determine whether ECEPSTs’ attitudes toward science teaching (ATST) differed by grade level, a
Kruskal-Wallis H test was conducted. The analysis revealed a statistically significant difference in overall
ATST scores across grade levels [x*(3, n = 221)= 20.180, p< .001]. Examination of mean rank scores and
post-hoc comparisons indicated that the difference was primarily between first-year students and those
in upper grades, in favor of the latter. The rank means demonstrated a clear upward trend, suggesting
that attitudes toward science teaching became more positive as grade level increased.

With respect to the sub-dimensions of ATST, no significant difference was found for the Learning by
Doing sub-dimension (p> .05). However, statistically significant differences emerged in the Comfort—
Discomfort [x?(3, n = 221)= 11.095, p< .05], Preparation Before Teaching [x*(3, n = 221)= 11.792, p< .01],
and Developmental Appropriateness [x*(3, n = 221)= 20.102, p< .001] sub-dimensions. The rank means
indicated that fourth-year students scored higher in the Comfort—Discomfort dimension; third- and
fourth-year students scored higher in Preparation Before Teaching; and second-, third-, and fourth-year
students scored higher in Developmental Appropriateness compared to first-year students. These
findings suggest that progression through the teacher education program is associated with increasingly
positive and pedagogically grounded attitudes toward science teaching.

Table 10
Descriptive Statistics and Kruskal-Wallis Test Results for the Science Teaching Attitude Scale and Its Sub-
Dimensions by Year of Study

Dimension Grade N M SD MeanRank df Mean p Post-
Level Square Hoc
1stYear 62 3.66 .42 81.04 3 1-2
Science Teaching 2nd Year 54 3.92 .46 118.69 217 20.180 000* 1-3
Attitude Scale (Total) 3rdYear 55 3.93 .39 119.14 220 ' ’ 1-4
4thYear 50 4.01 .44 130.90
Comfor-Discomfort IstYear 62 3.89 .46 91.43 3 11.095 .011* 1-4

2nd Year 54 4.09 .53 116.40 217
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3rdYear 55 4.07 .50 110.56 220
4thYear 50 4.20 .48 129.92

IstYear 62 3.73 .55 89.23 3 1-3
Pre-Teac!nng 2ndYear 54 3.95 .58 112.08 217 11.792  008* 14
Preparation 3rdYear 55 4.08 .55 126.11 220

4thYear 50 4.06 .58 120.20

1stYear 62 3.82 .55 96.05 3

. . 2nd Year 54 4.02 .55 115.32 217 -

Learning by Doing rdYear 55 404 49 11993 220 <092 165

4thYear 50 4.02 .50 115.05

I1stYear 62 3.30 .59 82.22 3 1-2
Development 2nd Year 54 3.68 .63 120.30 217 20.102  .000* 1-3
Appropriateness 3rdYear 55 3.62 .64 114.03 220 1-4

4thYear 50 3.82 .67 133.32 3

Gender-Based Differences

To examine whether ECEPSTs’ attitudes toward science teaching (ATST) differed by gender, a Mann—
Whitney U test was conducted. The results indicated no statistically significant difference between
female (Mean Rank= 114.72) and male (Mean Rank= 97.21) participants in terms of overall ATST scores
[U=3441.000, z= —-1.668, p> .05]. Similarly, no significant gender differences were found across the sub-
dimensions of Comfort—-Discomfort, Preparation Before Teaching, Learning by Doing, and
Developmental Appropriateness (p> .05). These findings suggest that gender does not constitute a
determining factor in shaping ECEPSTs’ attitudes toward science teaching.

Table 11
Mann-Whitney U Test Results for Pre-service Preschool Teachers’ Attitudes Toward Science Teaching by
Gender

Variable Gender N Mean Rank Sum of U p
Ranks

Attitude toward Science Female 174 114.72 19962.00

Teaching Male 47 3.82 .45 3441.000 095

Differences Based on Engaging in Scientific Conversations with Friends

To examine whether attitudes toward science teaching differed according to the frequency with
which ECEPSTs engaged in scientific discussions with their peers, a Kruskal-Wallis H test was conducted.
The analysis revealed a statistically significant difference in overall attitude scores across groups [x*(2, n
= 221)= 8.541, p< .05]. Examination of mean ranks and post-hoc comparisons indicated that the
difference favored those who reported engaging in scientific discussions “frequently.” These
participants demonstrated more positive attitudes toward science teaching. When the sub-dimensions
were analyzed separately, a significant difference emerged only in the Pre-Instructional Preparation
dimension [x?(2, n = 221) = 16.780, p< .001]. Participants who regularly engaged in scientific discussions
with peers reported feeling more prepared in terms of selecting instructional materials and planning
science activities. No statistically significant differences were found in the Comfort—Discomfort, Learning
by Doing—Experiencing, or Developmental Appropriateness dimensions (p> .05). Overall, the findings
suggest that regular peer-based scientific interaction is particularly associated with stronger attitudes
toward science teaching in terms of instructional preparedness.

Table 12
Descriptive Statistics and Kruskal-Wallis Test Results for the Science Teaching Attitude Scale and Its
Subscales According to Frequency of Scientific Conversations with Friend

Dimension Group N M SD “I;I::I? df X2 P Significant Difference
Science Teaching  Never 4 3.48 .16 39.38 2 8541 .014 Never— Frequently
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Attitude Scale (Total) Rarely 167 3.85 .43 107.94
Frequently 50 3.99 .49 126.96
Never 4 3.62 .32 49.38

Comfor-Discomfort Rarely 167 4.04 .48 109.20 2 5.570 .062 -
Frequently 50 413 .58 121.93

Never 4 3.31 .23 30.00
Rarely 167 3.89 .56 105.15 2 16.780 .000
Frequently 50 4.18 .59 137.01

Never-Frequently
Rarely-Frequently

Pre-Teaching
Preparation

Never 4 3.75 .20 74.00

Learning by Doing  Rarely 167 395 .51 108.99 2 2.752 .253 -
Frequently 50 4.03 .61 120.69
Never 4 3.30 .20 78.50

Developmental 167 357 .65 109.11 2 2167 .338 ;

Appropriateness
pprop Frequently 50 3.69 .69 119.90

Differences Based on Engaging in Scientific Conversations with Family Members

To examine whether attitudes toward science teaching differed according to the frequency with
which ECEPSTs engaged in scientific discussions with their family members, a Kruskal-Wallis H test was
conducted. The analysis indicated that there was no statistically significant difference in overall attitude
scores across groups [x3(2, n = 221) = 0.145, p > .05]. Similarly, no statistically significant differences
were found across all four sub-dimensions—Comfort—Discomfort, Pre-Instructional Preparation,
Learning by Doing—Experiencing, and Developmental Appropriateness—based on the frequency of
scientific discussions within the family context (all p > .05). These findings suggest that scientific
interaction within the family environment does not constitute a determining factor in shaping attitudes
toward science teaching. Rather, ECEPSTs’ attitudes appear to be influenced more strongly by individual
experiences and formal educational processes.

Table 13
Descriptive Statistics and Kruskal-Wallis Test Results for the Science Teaching Attitude Scale and Its
Subscales Based on Frequency of Scientific Conversations with Family Members

. . Mean
Dimension Group N M SD Rank Df X2 p
Science Teaching Never 34 3.92 37 114.60
Attitude Scale Rarely 162 3.87 48 110.10 2 .145 .930
(Total) Frequently 25 3.86 31 111.90
Never 34 4.18 .46 126.50
Comfor-Discomfort Rarely 162 4.03 .53 108.44 2 2.499 .287
Frequently 25 4.03 .32 106.48
. Never 34 4.04 44 116.66
Pre-Teaching Rarely 162 392 .61 10865 2  .867 648
Preparation
Frequently 25 3.97 .55 118.52
Never 34 3.99 .38 112.87
Learning by Doing Rarely 162 3.95 .57 109.21 2 .682 711
Frequently 25 4.04 .39 120.06
Developmental Never 34 3.57 .66 106.38
. Rarely 162 3.61 .67 113.26 2 .812 .666
Appropriateness
Frequently 25 3.50 .59 102.66

Differences Based on the Frequency of Following Scientific News, Journals, and Books Outside of
Class

To determine whether attitudes toward science teaching differed according to the frequency of
following scientific publications (e.g., news articles, journals, books) outside of class, a Kruskal-Wallis H
test was conducted. The analysis revealed a statistically significant difference in overall attitude scores
[¥3(2, n = 221) = 12.668, p < .01]. Post-hoc comparisons indicated that the significant difference was
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primarily between the “rarely” and “frequently” groups, in favor of those who frequently followed
scientific publications.

When the sub-dimensions were examined, statistically significant differences were identified in
Comfort-Discomfort [x?(2, n = 221) = 9.269, p < .01], Pre-Instructional Preparation [x*(2, n = 221) =
25.803, p < .001], and Learning by Doing—Experiencing [x*(2, n = 221) = 14.755, p < .01]. These findings
indicate that ECEPSTs who regularly follow scientific publications tend to feel more comfortable during
science instruction, place greater emphasis on pre-instructional preparation, and demonstrate stronger
attitudes toward engaging children actively in hands-on learning processes.

In contrast, no statistically significant difference was found in the Developmental Appropriateness
dimension [x?(2, n = 221) = 0.403, p > .05]. Overall, regular engagement with scientific publications
appears to positively influence ECEPSTs’ attitudes toward science teaching, particularly in terms of
instructional preparedness, comfort during teaching, and the tendency to implement experiential
learning practices.

Table 14
Descriptive Statistics and Kruskal-Wallis Test Results for the Science Teaching Attitude Scale and Its
Subscales Based on the Frequency of Reading/Following Scientific Publications Outside of Class

Mean

Dimension Group N M SD Rank df X2 p Significant Difference
Science Teaching Never o 382 .45 10005 . Rarely— Frequently
Attitude Scale (Total) Rarely 126 3.79 .41 98.83 2 12.668 .002
Frequently 85 400 .48 130.34
Never 10 4.07 .62 102.45 Never— Frequently
Comfor-Discomfort  Rarely 126 3.97 .46 100.77 2 9.269 .010*
Frequently 85 4,18 .52 127.16
i Never 10 3.67 .77 79.70
Pre-Teaching Rarely 126 381 52 9544 2 25803 000+  ever-Frequently
Preparation Rarely-Frequently
Frequently 85 417 .57 137.75
. . Never 10 3.97 .46 104.45
Learning by Doing o1y 126 387 47 9773 2 14755  .001* Rarely-Frequently
Frequently 85 411 .58 131.45
Never 10 3.64 .64 114.95
Developmental . 126 357 .57 108.65 2  .403 818 -

Appropriateness
Frequently 85 3.61 .77 114.02

Differences Based on Following Scientific Channels on Social Media or the Internet

To determine whether attitudes toward science teaching differed according to the frequency of
following scientific channels on social media or the internet outside of class, a Kruskal-Wallis H test was
conducted. The results indicated a statistically significant difference in overall attitude scores [x*(2, n =
221) = 9.348, p < .05]. Post-hoc comparisons revealed that this difference was primarily in favor of
ECEPSTs who frequently followed scientific content. Accordingly, regular exposure to digital scientific
content appears to be associated with more positive attitudes toward science teaching.

At the sub-dimension level, statistically significant differences were found in Comfort—Discomfort
[¥3(2, n = 221) = 7.102, p < .05], Pre-Instructional Preparation [x3(2, n = 221) = 17.141, p < .001], and
Learning by Doing—Experiencing [x3(2, n = 221) = 13.413, p < .01]. These findings suggest that ECEPSTs
who frequently engage with scientific content online feel more comfortable during science instruction,
place greater emphasis on lesson preparation, and demonstrate stronger tendencies to involve children
actively in hands-on learning processes.

In contrast, no statistically significant difference was identified in the Developmental
Appropriateness dimension (p > .05), indicating that digital engagement with scientific content does not
directly influence this particular aspect of attitudes toward science teaching.
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Overall, following scientific content through social media and online platforms appears to strengthen
ECEPSTs’ attitudes toward science teaching, particularly in terms of instructional preparedness,
instructional comfort, and the inclination to implement experiential learning practices.

Table 15
Descriptive Statistics and Kruskal-Wallis Test Results for the Science Teaching Attitude Scale and Its
Subscales Based on Following Scientific Channels on Social Media or the Internet

. . Mean Significant
Dimension Group N M SD Rank df X2 p Difference
Science Teaching Never 8 3.77 .22 96.13 Rarely— Frequently

Attitude Scale Rarely 96 3.78 .46 97.15 2 9.348 .009*
(Total) Frequently 117 3.95 .44 123.38
Never 8 3.93 .32 91.13
Comfor-Discomfort  Rarely 9% 398 50 9993 2 7102  .029%  harely-Frequently
Frequently 117 4.12 .51 121.44
Never 8 3.65 .59 7731

Pre-Teaching

. Rarely 96 3.80 .56 94.08 2 17.141 .000* Rarely-Frequently
Preparation
Frequently 117 4.08 .56 127.18
Learning bv Doine V€€ 8 406 .56 11644
gPyLoINg  parely 96 3.84 .48 93.44 2 13.413  .001* Rarely-Frequently
Frequently 117 4.07 .54 125.03
Develoomental | NEVE" 8 352 .41 10350
P Rarely 96 357 .63 10905 2  .331 848 -

A iat
PRIOPrIateness rrequently 117 3.62 .69 113.12

Qualitative Findings
Theme 2: ECE PSTs’ Attitudes Towards Science Teaching

Attitudes toward science teaching were examined under four categories: Comfort—Discomfort, Pre-
Teaching Preparation, Learning-by-Doing, and Developmental Appropriateness (Figure 2).
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Figure 2
Subcategories and Codes Under the Theme of Attitudes Toward Science Teaching
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L~ Subcategory 1.2: Changing Attitudes
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Experiences

~—— Category 1: Comfort-Discomfort —— Ei:fj;ﬁgwy 1.3 Children's Sense of
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Code 2.1.1: Reading and Exploration
¢~ Subcategory 2.1: Researching the Topic {
Code 2.1.2: Observation
Code 2.2.1: Providing Materials
b~ Subcategory 2.2: Preparing Materials {
Code 2.2.2: Need and Readiness
= Subcategory 2.3: Observing Children

= Subcategory 2.4: Conducting Experiments

Category 2: Preparation Before | Subeategory 2.5: Ensuring Safety

Teaching
Subcategory 2.6: Classroom Environment
Suitability
Code 2.7.1: Presenting Materials
. [ Subcategory 2.7: Using Materials -[
Theme 2: Attitudes Code 2.7.2: Supporting Elements
Toward Science Code 2.8.1: Asking Questions and Engaging
Children’s Curiosity
Teachin
g *= Subcategory 2.8: Interaction Methods Code 2.8.2: Storytelling and Role-Playing

Code 2.8.3: Dramatic Play and Structuring

Code 2.8.4: Use of Digital Tools

Code 3.1.1: Hands-On Experiences with Real
Materials
Subcategory 3.1: Experiential Learning
Code 3.1.2: Practical Experiences with
Nature
| Category 3: Learning-by-Doing

Science Teaching Method Code 3.2.1: Drama Method

Code 3.2.2: Experimentation
Subcategory 3.2: Science Teaching Methods
Code 3.2.3: Discussion and Q&A Method

Code 3.2.4: Field Trip and Observation

Subcategory 4.1: Timing of Science
(" Introduction

Code 4.2.1: Critical Period

Code 4.2.2: Understanding Nature and the

- Subcategory 4.2: Advantages Environment

Category 4: Developmental
Appropriateness Code 4.2.3: Supporting Natural Curiosity

\_ Subcategory 4.3: Sufficient Knowledge and
Experience

\_ Subcategory 4:4: J}wrernship Experience and
Practical Application

Comfort-Discomfort: Most ECEPSTs associated their comfort level in science teaching with subject-
matter knowledge and experience. They reported feeling secure when they were familiar with the
content and apprehensive about making mistakes when they lacked knowledge:

M1: “If I have knowledge about the experiment | will conduct, | feel comfortable. But if | do not have
that knowledge, | am afraid of teaching something incorrectly.”
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Some participants also highlighted the emotional dimension of teaching science, emphasizing
excitement and joy when stimulating children’s curiosity:

M3: “I feel excited because | am presenting something to children for the first time. | am happy
because the experiment | present sparks their curiosity.”

These responses indicate that perceived competence and emotional engagement both contribute to
ECEPSTs’ comfort in science teaching.

Pre-Teaching Preparation: ECEPSTs emphasized the importance of systematic preparation prior to
implementing science activities. This preparation process included evaluating the suitability and safety
of experiments for the classroom context, reviewing relevant content knowledge, and consulting
additional sources when necessary. Some participants reported conducting trial applications before
classroom implementation:

M3: “I research what kind of experiment | will do, whether it is suitable for the classroom, whether it
will harm the children in any way, and how I can carry it out. Then | acquire preliminary knowledge about
the information | will provide during the experiment.”

F4: “Of course, | prepare beforehand. | review my prior knowledge related to the topic and check the
points | am not sure about. If | will conduct an experiment, | try it out beforehand and examine the
result.”

These findings suggest that preparation is perceived as a critical component of effective science
teaching.

Learning-by-Doing in Science Teaching: ECEPSTs strongly emphasized that science teaching in early
childhood should involve hands-on and experiential learning opportunities. Observation, comparison,
experimentation, question—answer techniques, and the use of concrete materials were identified as
essential instructional strategies:

F1: “Of course it helps. For example, if we are talking about planets, if there are model forms of
planets, they will recognize them better, remember their images, and recall them when mentioned. That
is why there should be materials related to the activity available.”

M2: “I can use the observation technique for learning by doing. | can also use comparison, analysis—
synthesis, experiments, and question—answer methods.”

These statements reflect a clear orientation toward active learning practices in early childhood
science education.

Developmental Appropriateness: ECEPSTs emphasized that science activities should be designed in
accordance with children’s developmental characteristics. They stressed that early exposure to science
is important, provided that activities are developmentally appropriate:

F1: “The earlier they are introduced to it, the better. The earlier they encounter science activities, the
more eager and attentive they will be towards both nature and science. But by ‘early,” | do not mean
beyond the child’s level; rather, science activities should be provided in a way appropriate for the child.”

Some participants, particularly those without practicum experience, reported lower self-efficacy in
designing developmentally appropriate activities:

M2: “I do not currently see myself as competent in this regard because we have not had practicum
experience. Since we have not had the opportunity to gain experience with children, | do not see myself
as sufficient in planning activities appropriate to their developmental level.”

Overall, the qualitative findings indicate that ECEPSTs’ ATST is closely associated with perceived content
knowledge, preparation practices, experiential teaching orientations, and sensitivity to developmental
appropriateness.
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Integrated Interpretation of Quantitative and Qualitative Findings on Attitudes Toward Science
Teaching

When the quantitative findings regarding ECEPSTs’ Attitudes Toward Science Teaching (ATST) are
interpreted alongside the qualitative interview data, a coherent and mutually reinforcing pattern
emerges. The statistical trends identified across variables gain pedagogical depth through participants’
reflections on instructional comfort, preparation practices, experiential learning orientations, and
developmental considerations.

Quantitative analyses revealed that grade level was associated with significant differences in ATST,
with upper-year ECEPSTs demonstrating more positive attitudes toward science teaching. This finding is
strongly supported by the qualitative data. Participants who had practicum experience described feeling
increasingly comfortable in implementing science activities as they gained instructional exposure. They
emphasized that familiarity with classroom dynamics, hands-on experience, and repeated engagement
with lesson planning reduced their anxiety and strengthened their pedagogical confidence. In contrast,
lower-year ECEPSTs—particularly those without practicum experience—reported hesitancy in
structuring science activities appropriately for children and expressed concerns about their readiness.
These narratives provide explanatory depth to the quantitative pattern showing increasing ATST scores
across grade levels.

Gender did not produce statistically significant differences in ATST, and this result was mirrored in
the qualitative strand. Female and male ECEPSTs articulated similar perceptions regarding comfort,
preparation, and developmental appropriateness. This convergence suggests that ATST is shaped less by
gender and more by experiential engagement and pedagogical exposure.

The quantitative findings further indicated that peer discussions about scientific topics were
positively associated with ATST, particularly within the “Pre-Instructional Preparation” dimension.
Qualitative data illuminate this relationship. Participants explained that discussing scientific ideas with
peers allowed them to exchange perspectives, refine activity plans, and anticipate potential classroom
challenges. Such interactions contributed to more deliberate preparation processes and strengthened
their instructional confidence.

In addition, both scientific publication follow-up and digital engagement with science-related
content were significantly associated with more positive ATST scores. This effect was particularly
evident in the “Comfort—Discomfort,” “Pre-Instructional Preparation,” and “Learning-by-Doing”
dimensions. Interview responses revealed that ECEPSTs frequently drew inspiration from digital
platforms when designing science activities, consulted visual and experiment-based content to enhance
lesson quality, and reported that exposure to scientific materials increased their motivation and sense of
preparedness. Participants also indicated that regular interaction with scientific content encouraged
them to adopt more experiential, child-centered instructional approaches, aligning with the learning-by-
doing orientation emphasized in early childhood science education.

Conversely, the frequency of discussing scientific topics with family members did not vyield
statistically significant differences in ATST. Qualitative findings support this result. Participants
commonly stated that their attitudes toward science teaching were shaped primarily by university
coursework, practicum experiences, and individual learning efforts rather than by family-based
interactions.

Overall, the integration of quantitative and qualitative findings indicates that ATST among ECEPSTs is
influenced more strongly by experiential learning opportunities, instructional preparation processes,
and engagement with scientific content—particularly within academic and digital environments—than
by demographic characteristics. The qualitative themes of increasing comfort through experience,
deliberate pre-instructional planning, emphasis on experiential learning, and attention to
developmental appropriateness correspond closely with the statistically significant differences observed
in the quantitative analyses. This convergence strengthens the interpretive coherence of the findings
and highlights the multidimensional and context-sensitive nature of attitudes toward science teaching.
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Findings Related to the Third Research Question

To examine the relationship between ECEPSTs’ epistemological beliefs (EB) and their attitudes
toward science teaching (ATST), Pearson correlation analysis was conducted. The results indicated a
positive, moderate, and statistically significant relationship between overall EB and overall ATST (r=
.334, p< .01). This finding suggests that higher levels of EB are associated with more positive ATST.

At the sub-dimension level, the “Development of Knowledge” (r=.284, p< .01) and “Justification of
Knowledge” (r= .489, p< .01) dimensions demonstrated relatively stronger relationships with overall
ATST. These results indicate that ECEPSTs who perceive knowledge as evolving and open to revision, and
who emphasize evidence-based justification, tend to hold more positive ATST. Further examination of
the correlations between EB sub-dimensions and the sub-dimensions of ATST revealed consistent
patterns. Notably, the “Justification of Knowledge” dimension showed significant and comparatively
strong correlations with Comfort—Discomfort (r=.475, p< .01), Pre-Instructional Preparation (r=.325, p<
.01), Learning by Doing—Experiencing (r= .361, p< .01), and Developmental Appropriateness (r= .382, p<
.01). Similarly, the “Development of Knowledge” dimension was positively and significantly associated
with all ATST sub-dimensions. In contrast, the “Source of Knowledge” dimension was not significantly
related to overall ATST (r=.015, p> .05), suggesting that beliefs about the origin of knowledge alone may
not directly shape pedagogical attitudes.

The qualitative findings further supported the quantitative results. During the interviews, ECEPSTs
reported that when they perceived knowledge as changeable, revisable, and open to questioning, they
approached science teaching more flexibly and innovatively. Participants described science teaching not
as the transmission of fixed truths but as a dynamic process involving inquiry, exploration, and
reconstruction. This convergence indicates that more sophisticated EB—particularly those related to the
development and justification of knowledge—are associated with more positive ATST (see Table 16).

Overall, the findings demonstrate a coherent and meaningful relationship between EB and ATST,
highlighting that beliefs about the evolving and evidence-based nature of knowledge play a central role
in shaping pedagogical orientations toward science teaching.

Table 16
Pearson Correlation Coefficients Between ECE PSTs’ Epistemological Beliefs and Their Science Teaching
Attitudes

Scale and Subscales (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Epistemological Beliefs(1) 1

Source of Knowledge (2) .655%* 1

Certainty of Knowledge (3) 779*%* 660** 1

Development of Knowledge (4) 727**% 129 .300*%* 1

Justification of Knowledge (5) 721%*% 091  .240*%* .746*%* 1

Science Teaching Attitude (6) .334*%* 015 .151* .284%* 489** 1

Comfor-Discomfort (7) 281%* 019 .081 .251** 475%* 839%* 1

Pre-Teaching Preparation (8) .164* -.036 .025 .141* .325** .808** .678** 1

Learning by Doing (9) .246*%* 036 .080 .224%* 361** 768** .641** .614** 1
Developmental Appropriateness (10) .329%* 050  .233** 263** 382%* 742** 443** 358%* 312%* ]

*p< .05, **p<.01
Discussion
Discussion of the First Research Question

The finding that ECEPSTs’ epistemological beliefs (EB) did not significantly differ according to grade
level suggests that EB do not automatically develop as a function of progression through university
education. Epistemological beliefs reflect relatively stable cognitive structures concerning the nature of
knowledge and knowing. Their transformation is not solely dependent on advancement in grade level;
rather, it requires explicit instructional experiences that intentionally address the nature of knowledge
and promote inquiry-based engagement.
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In this context, the limited and often indirect emphasis on the nature of scientific knowledge within
teacher education programs may explain the absence of grade-level differences in EB. If epistemological
issues are not systematically embedded in coursework and pedagogical practices, students’ EB may
remain relatively unchanged throughout their undergraduate education. This finding is consistent with
previous research reporting no significant grade-level differences in EB (e.g., Eren, 2006; Kosa, 2018). In
contrast, studies suggesting that grade level may influence epistemological development (e.g., Eroglu &
Guven, 2006) point to the possibility that the content and quality of instructional experiences, rather
than grade level per se, are the primary determinants of epistemological change.

Similarly, the absence of significant differences in EB with respect to gender indicates that these
beliefs are shaped more by cognitive and educational experiences than by demographic characteristics.
This result aligns with the findings of Biger et al. (2013) and Timkaya (2012). Although some studies
have reported gender-based differences in specific EB sub-dimensions (e.g., Kizikli, 2016; Terzi, 2005),
the lack of such differentiation in the present study may be attributed to the relatively homogeneous
academic and pedagogical experiences shared by the participants.

When considered in relation to scientific interaction behaviors, the finding that the frequency of
engaging in scientific discussions with friends or family members did not significantly influence EB is
noteworthy. This suggests that informal and unstructured interactions may not be sufficient, on their
own, to foster epistemological transformation. From a theoretical perspective, epistemological
development is more likely to occur in structured learning environments characterized by inquiry,
cognitive conflict, and reflective engagement (Hofer & Pintrich, 1997). Therefore, every day and
unstructured scientific conversations may hold developmental potential, yet may not directly translate
into measurable differences in EB within the context of this study. Indeed, qualitative findings indicated
that participants were willing to engage in scientific discussions under appropriate conditions,
suggesting latent potential that may not be fully activated in routine social contexts.

In contrast, the finding that ECEPSTs who regularly followed scientific content on social media and
digital platforms demonstrated higher levels of EB highlights the qualitative nature of engagement with
knowledge as a distinguishing factor in epistemological development. Significant differences, particularly
in the “Development of Knowledge” and “Justification of Knowledge” sub-dimensions, suggest that
digital environments provide access to up-to-date information, exposure to multiple perspectives, and
opportunities for evidence-based evaluation. These features may foster more sophisticated
understandings of knowledge as evolving and justifiable. This finding is consistent with Kaplan (2023),
who emphasizes the potential of digital scientific content to support epistemological awareness.

Overall, the findings indicate that ECEPSTs’ EB are shaped less by demographic variables and more by
the nature and quality of their engagement with knowledge. In particular, sustained interaction with
digital scientific content appears to play a meaningful role in fostering epistemological sophistication.
These results underscore the importance of designing teacher education programs that explicitly
address the nature of knowledge, promote inquiry-based learning, and integrate structured engagement
with digital scientific resources. Such pedagogical designs hold significant potential for supporting the
development of epistemological awareness among prospective teachers.

Discussion of the Second Research Question

The findings of this study indicate that ECEPSTs’ attitudes toward science teaching (ATST) vary
significantly across certain variables, while remaining relatively stable across others. Overall, the results
suggest that ATST are shaped less by demographic characteristics and more by teacher candidates’
practical experiences and their engagement with scientific content.

With respect to grade level, the findings reveal that ATST become more positive as students’
progress through their undergraduate program. In particular, third- and fourth-year ECEPSTs
demonstrated higher attitude scores compared to first-year students. This pattern suggests that
teaching practicum experiences, internships, and practice-oriented science education courses play a
determining role in the development of positive attitudes toward science teaching. Thus, grade level
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alone does not function as an independent determinant; rather, it gains explanatory power when
considered in conjunction with the quality and intensity of pedagogical and field-based experiences.
Uyanik Balat (2011) similarly reported that practice-based experiences contribute positively to attitudes
toward science teaching. Taken together, these findings indicate that experiential learning
opportunities, rather than purely theoretical instruction, constitute a central mechanism in the
development of favorable ATST.

In contrast, no significant differences were observed in ATST with respect to gender. This result
aligns with the findings of Bahgeci Sancar (2010), suggesting that attitudes toward science teaching are
shaped primarily by lived pedagogical experiences rather than gender-based distinctions. Although
some studies have reported more positive attitudes among female teacher candidates (e.g., Uyanik
Balat et al., 2018), the absence of gender-based differences in the present study may reflect the
relatively homogeneous academic and practice-based learning environments shared by the participants.

When examined in relation to social interaction variables, the finding that ECEPSTs who frequently
engage in scientific discussions with friends exhibit more positive ATST is particularly noteworthy. This
result underscores the role of peer interaction in supporting motivation, instructional preparedness, and
cognitive readiness for science teaching (Bandura, 1986; Vygotsky, 1978). Scientific discussions among
peers may contribute to the exchange of ideas, the development of confidence in lesson planning, and
more intentional structuring of instructional processes. Research in teacher education has similarly
demonstrated that peer-based interaction strengthens pedagogical self-efficacy and positive attitudes
toward teaching (Osborne, 2010). These findings suggest that ATST are not solely individual dispositions
but are socially mediated constructs shaped within collaborative learning contexts.

Conversely, the frequency of engaging in scientific discussions with family members did not produce
significant differences in ATST. This suggests that attitudes toward science teaching are shaped more
strongly by academic and professional experiences than by family-based interactions. Qualitative
findings support this interpretation, as participants primarily grounded their perspectives on science
teaching in university coursework, practicum experiences, and instructional activities. Therefore,
scientific interaction within family contexts may exert a limited or indirect influence on ATST.

The most pronounced differences in ATST emerged in relation to digital engagement and the
frequency of following scientific content through social media and online platforms. ECEPSTs who
regularly followed scientific content demonstrated significantly more positive attitudes toward science
teaching. These differences were particularly evident in the sub-dimensions of Comfort—Discomfort, Pre-
Instructional Preparation, and Learning by Doing. Such findings suggest that digital scientific content
supports pedagogical preparedness and enhances confidence in science teaching. Access to up-to-date,
visually supported, and practice-oriented scientific resources in digital environments may facilitate
lesson planning, enrich instructional idea generation, and positively shape perceptions of science
teaching. This interpretation aligns with the Technological Pedagogical Content Knowledge (TPACK)
framework (Koehler & Mishra, 2009), which emphasizes the integrated use of technology in pedagogical
contexts, as well as with findings highlighting the influence of digital scientific content on pedagogical
awareness (Kaplan, 2023).

Overall, the findings indicate that ATST are shaped less by demographic variables and more by
experiential learning, peer interaction, and engagement with scientific content. Attitudes toward
science teaching thus appear to be multidimensional constructs emerging at the intersection of
pedagogical preparation, field experience, and ongoing interaction with scientific knowledge. These
results underscore that positive attitudes toward science teaching are not merely affective tendencies
but are closely intertwined with professional learning processes and pedagogical development.

Discussion of the Third Research Question

The findings related to the third research question indicate that ECEPSTs’ epistemological beliefs (EB)
and their attitudes toward science teaching (ATST) are not independent constructs; rather, they
represent cognitively and pedagogically interrelated structures that develop in interaction with one
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another. The observed positive and significant relationship suggests that teacher candidates’
understandings of the nature of knowledge directly shape how they approach science teaching and
structure instructional processes. However, this relationship should not be interpreted in strictly causal
terms. Instead, it is more appropriately understood as a mutually reinforcing developmental pattern in
which cognitive orientations toward knowledge and pedagogical attitudes co-evolve.

ECEPSTs with more sophisticated EB tend to perceive knowledge not as fixed, transmissible content,
but as a process that is open to questioning, justification, and development. Such an epistemological
stance appears to be reflected in their ATST, supporting the construction of science teaching as
experiential, inquiry-oriented, and student-centered. In this sense, positive attitudes toward science
teaching cannot be reduced to purely affective tendencies; rather, they are embedded within broader
cognitive and pedagogical orientations grounded in teachers’ conceptions of knowledge. The literature
consistently emphasizes that EB guide instructional approaches and classroom decision-making
processes, particularly in relation to inquiry-based and student-centered practices (Brownlee et al.,
2011).

Previous research also supports this integrative relationship between EB and teaching-related
attitudes. Bayrak Demir (2019) and Cevik (2022) reported that teacher candidates with more advanced
EB are more likely to adopt inquiry-oriented, structured, and interaction-focused approaches in science
teaching. These studies suggest that awareness of the nature of knowledge strengthens teachers’
pedagogical preferences and instructional self-efficacy. Thus, epistemological sophistication appears to
provide a cognitive foundation for more reflective and intentional teaching attitudes.

The qualitative findings of the present study further illuminate this relationship. When explaining
their ATST, participants frequently referred to themes such as “preparing in advance,” “feeling more
comfortable with experience,” “concern about conveying incorrect information,” and “ensuring
children’s active participation.” These expressions indicate that EB function as an underlying framework
shaping ATST. As teacher candidates’ tendencies to question and justify knowledge increase, they report
feeling more confident in science teaching and demonstrate greater intentionality in structuring
instructional processes. In other words, epistemological awareness appears to enhance both cognitive
confidence and pedagogical clarity.

In this respect, the relationship between EB and ATST extends beyond what teacher candidates
know; it is closely connected to how they construct knowledge and how they mobilize that knowledge
within instructional contexts. EB seem to provide a conceptual ground upon which ATST deepen and
become pedagogically grounded. At the same time, the findings suggest that epistemological
sophistication alone may not automatically translate into effective teaching orientations unless
supported by practical teaching experiences. Thus, epistemological development and pedagogical
enactment should be considered as interconnected but distinct dimensions of teacher education.

Overall, the results indicate a meaningful and complementary relationship between ECEPSTs’ EB and
ATST. This finding highlights the importance of designing teacher education programs that integrate
epistemological awareness with practice-based science teaching experiences in a holistic manner. An
understanding of knowledge as questionable, justifiable, and evolving appears to support the
development of more reflective, confident, and student-centered attitudes toward science teaching.
Consequently, fostering epistemological sophistication alongside pedagogical practice may constitute a
key pathway for strengthening prospective teachers’ professional development.

Conclusion

This study provides a holistic examination of the relationship between early childhood education
prospective science teachers’ (ECEPSTs) epistemological beliefs (EB) and their attitudes toward science
teaching (ATST). The findings indicate that ECEPSTs’ EB are shaped less by demographic variables and
more by the quality and nature of their engagement with knowledge. Similarly, ATST appear to be
closely associated with practical teaching experiences, peer interaction, and the level of engagement
with scientific content.
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The results suggest that EB do not automatically develop throughout university education. Rather,
they require intentional instructional experiences that explicitly address the nature of knowledge and
promote inquiry-based engagement. In particular, ECEPSTs who regularly interact with digital scientific
content demonstrated more sophisticated EB, especially in the “Development of Knowledge” and
“Justification of Knowledge” dimensions. This pattern highlights the critical role of the quality of
epistemic engagement in fostering epistemological awareness.

With respect to ATST, the findings show that attitudes become more positive as grade level
increases, particularly in relation to practice-based coursework, internship experiences, and direct
interaction with children. Peer-based scientific discussions and sustained engagement with digital
scientific content also emerged as significant factors strengthening ECEPSTs’ motivation, perceived
pedagogical preparedness, and instructional self-confidence in science teaching.

One of the most salient findings of the study is the positive and statistically significant relationship
between EB and ATST. This result demonstrates that teacher candidates’ conceptions of knowledge are
closely linked to how they perceive science teaching and structure instructional processes. ECEPSTs who
view knowledge as questionable, justifiable, and open to development tend to develop more reflective,
confident, and student-centered attitudes toward science teaching. Thus, ATST should not be
considered merely as affective dispositions; rather, they are embedded within broader epistemological
orientations.

Overall, the findings indicate that ECEPSTs’ EB and ATST are not independent constructs but
interrelated and mutually reinforcing structures. These results underscore the importance of designing
teacher education programs that integrate epistemological awareness with practice-based science
teaching experiences in a coherent and holistic manner. Learning environments that explicitly address
the nature of knowledge while simultaneously supporting experiential and inquiry-based science
teaching may play a critical role in fostering sustainable and high-quality science education in early
childhood contexts.

Implications

Based on the findings of this study, three primary implications for teacher education programs
emerge.

First, teacher education curricula should include more systematic and explicit components aimed at
enhancing ECEPSTs’ epistemological awareness. Concepts such as the nature of knowledge, the
justification of scientific knowledge, and the evolving character of knowledge should be addressed
through structured instructional approaches, including history of science discussions, argumentation-
based activities, and inquiry-oriented learning experiences. Such pedagogical practices may support the
development of more critical and reflective orientations toward knowledge.

Second, to foster positive attitudes toward science teaching (ATST), ECEPSTs should be provided with
practice-based science teaching experiences beginning in the early stages of their undergraduate
education. Internship placements, classroom observations, and school-based projects that enable direct
interaction with children may strengthen teacher candidates’ instructional self-confidence, pedagogical
preparedness, and professional motivation in science teaching.

Third, digital literacy and technology integration should be treated as integral components of
teacher education programs. Providing structured guidance on how social media, online scientific
content, and artificial intelligence—supported digital tools can be used effectively and pedagogically
appropriately in instructional processes may contribute to the development of both EB and ATST.
Sustained engagement with high-quality digital scientific resources appears to play a supportive role in
shaping epistemological sophistication and positive instructional orientations.
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Limitations

This study was conducted with ECEPSTs enrolled in a single public university. As participants were
drawn from one teacher education program, the generalizability of the findings to other institutional
contexts may be limited.

In addition, the study focused on the frequency of following scientific content via social media and
digital platforms. However, the nature, depth, and pedagogical quality of the digital content followed by
participants were not examined in detail. Therefore, the influence of digital scientific engagement on EB
and ATST was evaluated within a limited framework, without differentiating between types of content
or modes of use. Future research may benefit from more nuanced analyses that consider the qualitative
characteristics of digital engagement.
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Tiirkge Siirimui

Giris
Bireylerin bilgiye iliskin inanglari, 6grenme sireglerinde benimsedikleri yaklasimlari ve 6gretim
sirasinda aldiklari pedagojik kararlari sekillendiren temel bilissel yapilardan biridir. Epistemolojik
inanglar; bilginin kaynagi, kesinligi, degisebilirligi ve gerekgelendirilmesine yonelik algilari kapsamakta ve
bireyin &grenme siireglerini dogrudan etkilemektedir (Hofer & Pintrich, 1997). Ogretmenlerin
epistemolojik inanglari, hem kendi 6grenme deneyimlerini hem de 06grencilerin bilimsel disiinme
becerilerini destekleyecek 6grenme ortamlarini diizenleme bigimlerini belirleyen kritik bir degiskendir.

Alan yazin, bilgiyi mutlak ve degismez goren 6gretmenlerin daha ¢ok 6gretmen merkezli, aktarima
dayali geleneksel yontemleri tercih ettigini; bilginin gelisen, sorgulanabilir ve gerekgelendirilebilir
olduguna inanan 6gretmenlerin ise 6grenci merkezli ve kesfetmeye dayali yaklasimlar benimsedigini
gostermektedir (Brownlee & Berthelsen, 2006; Kang & Wallace, 2005; Sasmaz, 2019). Bu nedenle ¢agdas
fen egitimi anlayisi, 6gretmenlerin epistemolojik inanglarini gelistirmeyi ve 6grencilerin bilgiye ulasma,
sorgulama ve elestirel diisinme becerilerini destekleyen 6grenme ortamlari olusturmayi gerekli
kilmaktadir (Ates, 2019). Epistemolojik inanglarin, sinif ici etkilesimden degerlendirme yaklasimlarina
kadar genis bir yelpazede 6gretim kararlarini yonlendirdigi gorilmektedir.

Fen egitimi 6zellikle okul 6ncesi donemde, cocuklarin merak duygusunun gelismesini, problem ¢ézme
becerilerinin desteklenmesini ve bilimsel siire¢ becerilerinin temellerinin atilmasini saglayan kritik bir
O6grenme alanidir (Karagelik, 2009). Bu donemde Ogretmenin rehberligi, gelisimsel 6zelliklere uygun
etkinliklerin planlanmasi ve zengin 6grenme ortamlarinin olusturulmasi agisindan belirleyici bir role
sahiptir (Aktas Arnas, 2002; Uyanik Balat, 2011). Bu nedenle 6gretmen adaylarinin fen 6gretimine
yonelik tutumlari, ¢ocuklarin fenle ilgili erken donem deneyimlerini dogrudan etkilemekte ve 6gretim
uygulamalarini sekillendirmektedir (Adak, 2006; Koballa & Crawley, 1985).

Ogretim uygulamalari ile epistemolojik inanglar arasindaki iligkiyi ortaya koyan calismalar (Brownlee
vd., Purdie & Boulton-Lewis, 2001; Einarsdottir, 2003; Mansour, 2013), bilginin degisebilir ve
gerekgelendirilebilir olduguna inanan 6gretmenlerin daha yenilikgi ve arastirmaya dayali stratejiler
kullandigini géstermektedir. Benzer bicimde, 6gretmen adaylarinda da epistemolojik inanglar ile fen
o6gretimine yonelik tutumlar arasinda anlamli bir iliski oldugu ifade edilmektedir (Bayrak Demir, 2019;
Cevik, 2022). Bu iki yapinin birlikte incelenmesi, 6gretmen egitiminin kuramsal temellerini giiclendirmek
ve uygulama boyutunu gelistirmek agisindan 6nem tasimaktadir.

Gunumuzde dijital 6grenme ortamlari, sosyal medya icerikleri ve yapay zeka tabanh uygulamalar,
bireylerin bilgiye erisim, dogrulama ve etkilesim bicimlerini 6nemli 6lglide doniistirmektedir. Bu
dénusim, yalnizca bilginin niceligini degil, niteligini ve glvenilirligini degerlendirme sireglerini de
karmasiklastirmaktadir. Osborne ve digerleri (2022), dijital bilgi ekosisteminde dogrulanmamis iceriklerin
hizla yayilmasi, algoritmik yonlendirme ve yanlis bilginin dolasimi nedeniyle epistemik sorgulama
becerilerinin 6gretmenler icin hi¢ olmadigi kadar kritik hale geldigini vurgulamaktadir. Bu baglam,
6gretmen adaylarinin  epistemolojik inanglarinin  dijital kiltlirle etkilesim icinde yeniden
sekillenebilecegini gostermekte ve bilginin otoritesinin “uzmanlardan” “algoritmalara” kaydigi bu
slrecte epistemik inanglarin yalnizca zihinsel bir kabul olarak degil, dijital bilgi ekosistemindeki aktif
dogrulama davranislari Gizerinden de okunmasini zorunlu kilmaktadir. Dolayisiyla 6gretmen adaylarinin
epistemolojik inanglarini etkileyen faktorlerin yalnizca bireysel 6zelliklerle sinirh olmadigi; dijital kalttrle
kurulan etkilesimler, algoritmik yénlendirmeler ve c¢evrim igi dogrulama pratikleriyle birlikte yeniden
sekillendigi anlasiimaktadir.

Literatiir incelemesi, 6gretmen adaylarina yonelik arastirmalarin ¢cogunlukla sinif diizeyi, cinsiyet gibi
demografik degiskenlere odaklandigini ve o0zellikle okul ©6ncesi 6gretmen adaylarini kapsayan
cahismalarin sinirl oldugunu gostermektedir (Cevik, 2022; GUmistekin Ertugay, 2019; Giines, 2021;

1016



Tanrivermis & Ecevit — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 55(2), 2026, 990-1043

Kaplan, 2023; Mercan, 2020; Sahin, 2021; Turitoglu, 2021). Ancak literatlirdeki bu egilim, dijital ¢cagin
dinamik bilgi etkilesimlerini agiklamada 'cinsiyet' veya 'sinif diizeyi' gibi statik degiskenlerin Gtesine
gecilmesi gerektigi gergegini golgelemektedir. Benzer bicimde fen 0Ogretimine yonelik tutum
¢alismalarinin biyuk bolimu de demografik degiskenlerle sinirli kalmis; bilimsel igerik takibi, akranlarla
bilimsel sohbet etme ve dijital bilgi etkilesimleri gibi davranigsal gostergeler cogunlukla g6z ardi
edilmistir (Adak, 2006; Bahgeci Sancar, 2010; Can & Sahin, 2015; Delice Biskin, 2022; Tiirkyilmaz, 2018).
Bu durum, ozellikle okul 6ncesi baglamda epistemolojik inanglar ve fen 6gretimi tutumlarinin daha
bituncil bir yaklasimla incelenmesini gerekli kilmaktadir.

Bu arastirma, okul 6ncesi 6gretmen adaylarinin epistemolojik inanglari ile fen 6gretimine yonelik
tutumlarini; demografik 6zelliklerin yani sira, bilimsel igerik takibi, bilimsel sohbet deneyimi ve dijital
platform etkilesimleri gibi davranigsal gostergeler temelinde incelemeyi amaglamaktadir. Bu gostergeler,
akranlarla bilimsel igerikler Gizerine konusma, cevrimigi ortamlarda bilimsel icerikleri izleme ve ders dis
bilimsel kaynaklara ilgi duyma biciminde operasyonellestirilmistir. Calisma, bu iki yapi arasindaki iliskiyi
ve bunu sekillendiren cevresel-davranissal unsurlari ortaya koyarak okul 6ncesi 6gretmen egitimine
yonelik program gelistirme siireglerine katki sunmayi ve alana dijital epistemoloji baglaminda kiresel
Olcekte bir perspektif kazandirmay hedeflemektedir. Bu yonlyle calisma, Tirkiye’de okul oncesi
O0gretmen adaylarinin epistemolojik inanclari ile fen 6gretimine yonelik tutumlarini dijital epistemoloji
baglaminda inceleyen nadir arastirmalardan biridir.

Alt arastirma sorular:

1. Okul oncesi 6gretmen adaylarinin epistemolojik inanglari; sinif dizeyi, cinsiyet ve bilimsel
etkinliklere katihm gibi degiskenlere gére anlamli bir farklihk gdstermekte midir? Ogretmen
adaylarinin bu inanglara iliskin algi ve gorisleri nelerdir?

2. Okul oncesi 6gretmen adaylarinin fen 6gretimine yonelik tutumlari; sinif diizeyi, cinsiyet ve
bilimsel etkinliklere katim gibi degiskenlere gére anlamh bir farklilik géstermekte midir?
Ogretmen adaylarinin bu tutumlara iliskin algi ve gérisleri nelerdir?

3. Okul 6ncesi 6gretmen adaylarinin epistemolojik inanglari ile fen 6gretimine yonelik tutumlari
arasinda anlamli bir iligki var midir?

Yontem
Arastirma Modeli

Bu arastirmada, okul 6ncesi 6gretmen adaylarinin epistemolojik inanclari ile fen 6gretimine yonelik
tutumlari arasindaki iliskiyi incelemek icin sirali karma desen (explanatory sequential design)
kullaniimistir (Creswell & Plano Clark, 2018; Johnson vd., 2004). ilk asamada iliskisel tarama modeliyle
nicel veriler toplanmis, ardindan yari yapilandiriimis gériismelerle nitel veriler elde edilerek icerik analizi
yapilmistir. Her iki veri tiiri yorumlama asamasinda bitiincil bicimde degerlendirilmistir.

Bu desenin tercih edilme temel nedeni, nicel asamada ortaya ¢ikan genel egilimlerin ve istatistiksel
iliskilerin "nedenlerini" nitel verilerle aciklayarak daha derin bir anlayis saglamaktir. Boylece, 6gretmen
adaylarinin 6lgek puanlarina yansiyan epistemik tercihlerinin ve tutumlarinin arka planindaki distnsel
gerekgeler, dijital aliskanliklar ve pedagojik deneyimler bitiincil bir baglamda yorumlanabilmistir. Nicel
ve nitel verilerin bu entegrasyonu, istatistiksel sonuglarin pedagojik baglamda derinlestirilmesini ve
arastirma sonuglarinin i¢ gegerliliginin artirilmasini saglamistir.

Calisma Grubu

Arastirmanin  6rneklemini 2023-2024 egitim-6gretim yilinda, Diizce Universitesi Okul Oncesi
Ogretmenligi Programi’nda &grenim goren 1., 2., 3. ve 4. sinif diizeyindeki toplam 221 dgretmen adayi
olusturmaktadir. Katilimcilarin secimi kolay ulasilabilir 6rnekleme metoduyla ile gergeklestirilmistir
(BUytkoztirk vd., 2021).
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Tablo 1

Katilimcilarin Cinsiyeti, Sinif Diizeyi ve Odrenci Sayisina iliskin Istatistikler
Cinsiyet Birinci Sinif  ikinci Sinif  Uglincii Sinif ~ Dérdiincii Sinif N %
Kadin 51 43 45 35 174 78.7
Erkek 11 11 10 15 47 21.3
N 62 54 55 50 221 100
% 28.1 24.4 24.9 22.6 100

Goriisme Yapilan Orneklem Grubu

Nitel boyutta, her sinif diizeyinden bir kadin ve bir erkek 6gretmen adayi olmak Uzere toplam sekiz
katiimciyla yari yapilandiriimis gorismeler yapilmistir. Katilimcr segimi gonillilik esasina gore
gerceklestirilmistir. Bu secim silrecinde kolay ulasilabilirlik ve maksimum cesitlilik ilkeleri birlikte
gozetilmistir (Yildirnm & Simsek, 2018). Maksimum gesitlilik, her sinif diizeyinin (1., 2., 3. ve 4. sinif) hem
kadin hem erkek katilimcilarla temsil edilmesi yoluyla saglanmustir.

Tablo 1
Goriismelere Katilan Ogretmen Adaylarinin Arastirmada Kullanilan Olgeklerden Aldiklari Puanlar
L Ogretmen Adayi . EiO FOYTO
Sinif Seviyesi Kodu Cinsiyet Ortalama* Ortalama*
Lsimif 1E Erkek 3.85 3.41
1K Kadin 3.54 3.65
2. simf 2E Erkek 3.12 3.18
2K Kadin 4.15 4.29
3.imf 3E Erkek 3.73 3.47
3K Kadin 3.69 4.18
A.sinif 4E Erkek 3.92 3.82
4K Kadin 4.35 5.00

Kullanilan Veri Toplama Araglari
Nicel Veri Toplama Araglari

Arastirmada veri toplama araci olarak "Epistemolojik inanglar Olcegi" ve "Fen Ogretimine Yonelik
Tutum Olcegi" kullanilmistir. Ayrica arastirmaci tarafindan hazirlanan 'Kisisel Bilgi Formu'nda,
katimcilarin demografik 6zelliklerinin yani sira; giris boliminde vurgulanan davranissal gostergeleri
olgmeye yonelik maddelere yer verilmistir. Bu kapsamda 6gretmen adaylarinin: arkadaslariyla bilimsel
icerikler lizerine sohbet etme, aile bireyleriyle bilimsel konulari konusma, ders disinda bilimsel haber,
popiiler bilim dergisi, kitap veya gevrim ici bilimsel kaynaklari takip etme, sosyal medya ve dijital
platformlarda (6r., YouTube, Instagram) bilimsel kanallari ve bilim iletisimi yapan igerik Ureticilerini
izleme veya takip etme sikliklari degerlendirilmistir. Bu maddeler “sik sik, bazen, nadiren” secenekleriyle
derecelendirilmis ve katilimcilarin bilimsel icerikle etkilesim diizeylerini yansitan davranissal gostergeler
olarak yapilandirilmistir. Boylece ¢alisma, yalnizca demografik 6zelliklere dayanan klasik degiskenlerin
Otesine gecerek, 6gretmen adaylarinin dijital ve sosyal ortamlardaki bilimsel etkilesimlerini de analize
dahil etmistir.

Epistemolojik inan¢ Olgegi: Conley ve digerleri (2004) tarafindan gelistirilmis, Bahgivan (2014)
tarafindan Tirkgeye uyarlanmistir. 26 maddelik, beglili Likert tipindeki 6lcek; bilginin kaynagi, kesinligi,
gelisimi ve gerekgelendirilmesi olmak lzere dort boyutta epistemolojik inanglari 6lgmektedir. Bu ¢alisma
icin Cronbach’s Alpha katsayisi .85'tir.

Fen Ogretimine Yénelik Tutum Oligegi (FOYTO): Thompson ve Shrigley (1986) tarafindan gelistirilen,
Cho ve digerleri (2003) tarafindan okul 6ncesine uyarlanan, Camlibel Cakmak (2006) tarafindan Turkceye
kazandirilan 17 maddelik, besli Likert tipinde bir Olgcektir. Toplam puan 85 Uzerinden hesaplanmakta,
Cronbach’s Alpha katsayisi .81'dir.
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Her iki Olcegin Tirkgce uyarlamalari daha onceki calismalarda gecerligi ve givenirligi kanitlanmis
araglardir. Bu ¢alismada olgeklerin faktor yapilari yeniden test edilmemis; ancak i¢ tutarlilik katsayilar
(Cronbach’s Alpha katsayisi), 6rnekleme 6zgi gtivenilirligi saglamak amaciyla yeniden hesaplanmistir.

Nitel Veri Toplama Araglari

Arastirmanin nitel verileri, okul oncesi O0gretmen adaylarinin epistemolojik inanglari ve fen
ogretimine yonelik tutumlarini derinlemesine incelemek amaciyla yari yapilandirilmis gériismelerle
toplanmistir. Bu gorismelerin temel amaci, nicel bulgularda ortaya c¢ikan egilimlerin altinda yatan
disunceleri, gerekgeleri ve deneyimsel agiklamalari ortaya ¢ikarmak olup, boylece sirali karma desenin
aciklayici niteligi glglendirilmistir. Gorlisme formu, ilgili iki Olcegin alt boyutlari ve literatirdeki
kavramsal cerceveye dayandirilarak olusturulmustur. Form, fen egitimi ve 6gretmen egitimi alaninda
uzman iki akademisyen tarafindan icerik gegerligi agisindan incelenmis ve gerekli dizenlemeler
yapilmistir.

Katilimcilar gondllilik esasina gore gevrimigi platform (Zoom) Ulizerinden bireysel oturumlara
katilmistir. Gorlsmeler ortalama 15-20 dakika sirmus, randevu sistemiyle planlanmistir. Tim
gorismeler ses kaydiyla kaydedilmis ve yaziya dokilmistlr. Bu siregte arastirmacilar, katilimcilarin
anlamlarini yansitan acgik kodlama yaklasimini benimsemistir.

Veri Analizi
Nicel Verilerin Analizi

Nicel verilerin analizine baglamadan 6nce 6lgek puanlarinin dagilim 6zellikleri normallik testleriyle
incelenmistir. Bu kapsamda Kolmogorov-Smirnov testi sonuglar ile ¢arpiklik (skewness) ve basiklik
(kurtosis) katsayilari degerlendirilmistir.

Epistemolojik inang Olgegi icin p> .05 bulunmus, carpiklik (-0.170) ve basiklik (-0.211) degerleri +1.96
araliginda yer almistir. Bu nedenle puanlarin normal dagilim gosterdigi kabul edilmistir. Fen Ogretimine
Yénelik Tutum Olgegi icin ise p< .05 elde edilmis, carpiklik (-0.081) ve basiklik (0.779) degerleri +1,96
arahgini asmistir. Dolayisiyla bu 6lgegin puanlarinin normal dagilmadigi belirlenmistir.

Normal dagilim gostermeyen degiskenlerde parametrik test varsayimlari saglanamadigindan, non-
parametrik testler tercih edilmistir. Normal dagilim gdsteren Epistemolojik inang Olcegi icin tek yonli
ANOVA ve bagimsiz 6rneklem t-testi, normal dagilim gdstermeyen Fen Ogretimine Yénelik Tutum Olgegi
icin ise Kruskal-Wallis H ve Mann-Whitney U testleri tercih edilmistir. Ayrica, iki degisken arasindaki iliski
Pearson korelasyon analizi ile incelenmistir.

Nitel Verilerin Analizi

Arastirmanin nitel verileri igerik analizi yontemiyle ¢dzimlenmistir. Bu yontem, verilerin sistematik
olarak kodlanarak temalar, kategoriler ve alt kategoriler halinde yapilandiriimasini saglamaktadir
(BUyukoztiirk vd., 2021). Analiz slirecinde timevarimci bir yaklasim benimsenmis ve katihmc ifadeleri,
arastirma sorularina karsihk gelecek sekilde anlamli birimlere ayrilmistir (Yildirnm & Simsek, 2018).
Kodlama islemleri iki arastirmaci tarafindan bagimsiz olarak yiiritilmustir. ilk asamada acik kodlama
vapilmis, ardindan temalar belirlenmis ve kod—kategori eslesmeleri ortak goériis toplantilarinda
tartisilarak netlestirilmistir.

Nitel analiz siireci, Lincoln ve Guba’nin (1985) glivenirlik gercevesi dogrultusunda yiritialmis;
inandiricilik (credibility), aktarilabilirlik (transferability) ve teyit edilebilirlik (confirmability) ilkeleri siireg
boyunca gozetilmistir. Nitel verilerin inandiriciligini (credibility) saglamak amaciyla 'uzman incelemesi' ve
'katihmci teyidi' (member checking) stratejileri kullanilmis; kodlayicilar arasi glvenirlik (inter-coder
reliability) hesaplanarak analiz stirecinin tutarhhg giivence altina alinmistir.

GOris ayriligl durumlarinda G¢linct bir alan uzmanindan goriis alinmistir. Bu ¢ok adimli analiz siireci,
yorumlayici 6znellikten kaynaklanabilecek farkliliklarin en aza indirilmesini saglamistir (Miles &
Huberman, 1994). Kodlama sonucunda veriler Epistemolojik inan¢ ve fen 6gretimine yonelik tutum
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olmak Gzere iki ana tema altinda siniflandirilmistir. Her tema, alt boyutlar ve 6rnek katilimci ifadeleriyle
desteklenmis; temalar arasi iliskileri gosteren tematik bir harita hazirlanmistir. Katihmci ifadelerinin
0zglnliginl korumak amaciyla dogrudan alintilar kullanilmig, temalar ve yorumlar birlikte sunularak
verilerin butlincul bigimde aktarilmasi saglanmistir. Son olarak, nicel ve nitel bulgular alt arastirma
sorularina gore birlikte yorumlanmis ve sonuglar arasinda anlamli biittinluk kurulmustur.

Tablo 3
Arastirmanin Alt Sorularina Gére Veri Toplama Araglari ve Analiz Yéntemleri
Arastirma Sorulari Veri Toplama araci Verilerin Analizi
1. soru- Epistemolojik Epistemolojik inang olcegi ANOVA Analizi, t- Testi
inang temasi Yari yapilandirilmis gériisme formu icerik Analizi
2. soru- Fen Ogretimine Fen Ogretimine yonelik tutum olgegi, Kruskal Wallls AnaI|Z|., .
. - Mann-Whitney-U Analizi,
yonelik tutum temasi Yari yapilandirilmis gériisme formu

icerik Analizi

3. soru- Epistemolojik

inang ile fen 6gretimine Epistemolojik inang dlgegi, ..
. . o L e Pearson Korelasyon Analizi

yonelik tutum arasindaki fen 6gretimine yonelik tutum Olcegi

iliski

Gegerlilik ve Glvenirlilik
Nicel Veriler icin Gegerlik ve Giivenirlik

Calismada kullanilan Epistemolojik inang Olgegi (Bahgivan, 2014; Conley vd., 2004) ve Fen Ogretimine
Yénelik Tutum Olgegi (Camlibel Cakmak, 2006; Thompson & Shrigley, 1986;), &nceki ¢alismalarda
gecerligi ve glivenirligi saglanmis araglardir. Bu arastirmada, 6rnekleme 6zgi i¢ tutarliligi degerlendirmek
amaciyla Cronbach’s Alpha katsayilari yeniden hesaplanmistir. Epistemolojik inang Olgegi icin a= .850,
Fen Ogretimine Yoénelik Tutum Olgegi icin a= .851 olarak bulunmustur. Bu degerler .80’in iizerinde
oldugundan, olceklerin yiksek i¢ tutarhihga sahip oldugu kabul edilmistir (Blyukoztirk, 2020).

Nitel Veriler icin Gegerlik ve Giivenirlik

Arastirmada kullanilan yari yapilandiriimis goriisme formu, fen egitimi alaninda goérev yapan bir
Ogretim Uyesinin uzman goruslyle icerik agisindan gozden gegirilmistir. Gorlisme formu, calismada
kullanilan iki 6lgegin alt boyutlari esas alinarak hazirlanmis, dolayisiyla veri kaynaklari arasinda yapisal
paralellik saglanmistir.

Veri analizinde kodlama islemleri iki arastirmaci tarafindan bagimsiz sekilde yuratilmis, temalar,
kategoriler ve kodlar ayri ayri belirlenmistir. Kodlayicilar arasi uyum, Miles ve Huberman’in (1994)
Onerdigi [Gorus birligi / (Gorus birligi + Gorts ayriligl)] x 100 formultyle hesaplanmis ve %87
bulunmustur. Bu oran, %80 kabul sinirinin Gzerinde oldugundan kodlamalarin giivenilir oldugunu
gostermektedir.

Gorus ayriliklan durumunda arastirmacilar karsilikli tartisma yoluyla uzlasmis, gerekli durumlarda
tiglincl bir alan uzmanindan geri bildirim alinmistir. i¢ gegerlik, dogrudan alintilarin kapsamli bigimde
raporlanmasi ve yorumlardan bagimsiz olarak katilimci ifadelerinin korunmasiyla desteklenmistir. Dis
gecerlik icin, veri toplama slreci ayrintili bigcimde aciklanmis, gorlisme ortami, siireleri ve kayit
yontemleri acgik bicimde belirtilmistir. Boylece benzer arastirmalarda yontemsel seffaflik saglanmistir
(Yildirim & Simsek, 2018).

Etik ve izinler

Arastirmay! uygulayabilmek igin Diizce Universitesi Bilimsel Arastirma ve Yayin Etik Kurulunun
19.10.2023 tarihli 2023/312 sayili karari ile gerekli izinler alinmistir. Katilimcilardan “Bilgilendirilmis
Gonulla Katihm Formu” araciligiyla onay alinmis, tim katihmci bilgilerinin gizliligi korunmustur. Katilimci
isimleri yerine kodlar (6r. 1K, 2E) kullanilmis, veriler vyalnizca bilimsel arastirma amaciyla
degerlendirilmistir. Calismada kullanilan dlgeklerin Tiirkgce uyarlamalari icin gelistirici arastirmacilardan
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yazili kullanim izinleri alinmistir. Bu siireg, arastirmanin bilimsel durustlik, gizlilik, gonallilik ve etik
uygunluk ilkelerine tam olarak bagl bicimde yurutildigiini gostermektedir.

Bulgular
Birinci Alt Probleme Ait Bulgular
Sinif Seviyesine Gore Farkhlik

Okul 6ncesi 6gretmen adaylarinin epistemolojik inanglarinin sinif seviyelerine gore farklilk gosterip
gdstermedigini belirlemek amaciyla tek yonlii varyans analizi (ANOVA) yapilmistir. Epistemolojik inang
Olgegi’'nden elde edilen toplam puanlar incelendiginde, sinif diizeyine gére anlamli bir fark olmadigi
gorulmistir [F(3, 217)= 0.231, p> .05]. Tablo 4’te gorildUgl Gizere, dlgegin alt boyutlari icin hesaplanan
varyans analizlerinde de bilginin kaynagi [F(3, 217) = 1.054, p> .05], bilginin kesinligi [F(3, 217)= 0.136, p>
.05], bilginin gelisimi [F(3, 217)= 0.104, p> .05] ve bilginin gerekgelendirilmesi [F(3, 217)= 1.357, p> .05]
boyutlarinda sinif diizeyine gore istatistiksel olarak anlamh bir farklihk saptanmamistir. Birinci, ikinci,
liciincl ve dordiinci sinif diizeylerindeki ortalama puanlarin birbirine yakin degerlerde oldugu Tablo 4’te
gorilmektedir.

Tablo 4
Epistemolojik inang Olgedinin Geneli ve Alt boyutlarinin Puan Ortalamasinin Sinif Diizeyine Gére ANOVA
Sonuglari

ANOVA TESTI
Sinif Var. Kar. Kar.
Seviyesi X Ss Kay. Top. Sd Ort. F P

1 62 381 .31 G.arasl .099 3 .033
Epistemolojik inang 2 54 380 .37 G.ici 30.920 217 .142 531 875
Olgegi 3 55 3.86 .38 Toplam 31.018 220

4 50 3.81 .43

1 62 3.57 .65 G.arasl 1.317 3 439
Bilginin Kaynagi 2 54 351 .52 G.ici 90.393 217 .417 1.054 370
Boyutu 3 55 358 .63 Toplam 91.710 220

4 50 3.38 .75

1 62 3.56 .58 G.arasl 161 3 .054
Bilginin Kesinligi 2 54 358 .61 G.ici 85.586 217 .394 136 938
Boyutu 3 55 356 .56 Toplam 85.747 220

4 50 3.55 .75

1 62 4.00 .34 G.arasl .064 3 .021
Bilginin Gelisimi 2 54 397 50 G.igci 44434 217 .205 104 957
Boyutu 3 55 4.00 .48 Toplam 44.498 220

4 50 4.02 .47
. 1 62 398 .35 G.arasl .736 3 .245
Z"g'"'“ o 2 54 401 .47 G 39.253 217 .181
erekcelendirilmesi 3 55 411 40 Toplam 39.990 220 1.357 .257
Boyutu

4 50 4.11 .46

Cinsiyete Gore Farklilik

Okul ©6ncesi Ogretmen adaylarinin epistemolojik inanglarinin cinsiyete goére farklilasip
farklilasmadigini belirlemek amaciyla bagimsiz érneklemler igin t-testi yapilmistir. Analiz sonuglari, kadin
(X=3.82, Ss=.35) ve erkek (X=3.82, Ss= .45) 6gretmen adaylarinin epistemolojik inan¢ puanlari arasinda
anlamh bir fark olmadigini géstermistir [t(219)= —0.027, p> .05]. Bu bulgu, cinsiyetin 6gretmen
adaylarinin epistemolojik inang dizeylerini belirleyen bir degisken olmadigini ortaya koymaktadir.
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Tablo 5

Okul Oncesi O§retmen Adaylarinin Epistemolojik inanglarinin Cinsiyet Dediskenine Gére t Testi Sonuglari
Degiskenler Gruplar N X Ss sd t p
Epistemolojik Kadin 174 3.82 .35

inang Erkek 47 3.82 45 219 027 979

Arkadaslariyla Birlikteyken Bilimsel Sohbet Etme Sikligina Gore Farklilik

Okul 6ncesi 6gretmen adaylarinin epistemolojik inanglarinin, arkadaslariyla bilimsel konular hakkinda
sohbet etme sikhigina gore farkhlasip farklilasmadigini belirlemek amaciyla tek yonliu varyans analizi
(ANOVA) yapilmistir. Analiz sonuglar, 6lgegin genel puanlarinda anlamh bir farkhlik olmadigini
gostermistir [F(2, 218) = 0.344, p> .05]. Benzer sekilde, “Bilginin Kaynagi”, “Bilginin Kesinligi” ve “Bilginin
Gelisimi” alt boyutlarinda da anlamh fark saptanmamistir (p> .05). Bununla birlikte, yalnizca “Bilginin
Gerekgelendirilmesi” alt boyutunda anlamli bir farklilik bulunmustur [F(2, 218)= 3.522, p=.031]. Yapilan
post-hoc analizler, bilimsel sohbetleri sik yapan 6gretmen adaylarinin, nadiren sohbet edenlere gore
bilginin kanitlarla desteklenmesi ve akil yiriitme sireglerine dayali gerekgelendirilmesine iliskin daha
gelismis epistemolojik inanglara sahip olduklarini godstermistir. Bu bulgu, bilimsel igerikli sosyal
etkilesimlerin, bilginin temellendirilmesine yonelik daha derin bilissel farkindalik gelistirmede rol
oynayabilecegine isaret etmektedir.

Tablo 6
Arkadaslariyla Birlikteyken Bilim Hakkinda Sohbet Etmesi Dediskenine Gére Epistemolojik inang
Olcegi’nin Biitiiniine ve Alt Boyutlarina iliskin ANOVA Testi Sonuglari

Arkadasla

Bilimsel N X Ss X:; _:_(:; Sd gi: F p Fark
Sohbet
Epistemolojik inang Hig 4 3.75 .04 G.arasl .097 2 .049
Olgegi Nadir 167 3.81 .35 G.igi 30.921 218 .142 344 710
Sik Stk 50 3.86 .44 Toplam 31.018 220
Bilginin Kaynagi Hig 4 3.25 .19 G.arasl 313 .156
Boyutu Nadir 167 3.53 .66 G.igi 91.397 419 373 .689
Sik Stk 50 3,51 .61 Toplam 91.710
Bilginin Kesinligi Hig 4 3.66 .19 G.arasl .535 267
Boyutu Nadir 167 3.57 .57 G.igi 85.212 391  .684 .506
Sik Stk 50 3.46 .78 Toplam 85.747
Bilginin Geligimi Hig 4 4.08 .09 G.arasi .201 .100
Boyutu Nadir 167 3.98 .44 G.igi 44.297 203 494 611
Sik Sik 50 4.05 .47 Toplam 44.498
Bilginin Hig 4 3.88 .12 G.arasl 1.252 .626 .
- . . . Nadir
Gerekgeklendirilmesi Nadir 167 4.01 .41 G.igi 38.738 178 3.522 .031 Siksik
Boyutu Sik Stk 50 4.18 .44 Toplam 39.990

Ailesiyle Birlikteyken Bilimsel Sohbet Etme Sikligina Gore Farklilik

Okul oncesi O6gretmen adaylarinin epistemolojik inancglarinin, aile bireyleriyle bilimsel konular
hakkinda sohbet etme sikligina goére degisip degismedigini belirlemek amaciyla tek yonli varyans analizi
(ANOVA) yapilmistir. Analiz sonuglari, 6lgegin genel puanlarinda anlamli bir fark olmadigini géstermistir
[F(2, 218) = 0.220, p> .05]. Ayrica “Bilginin Kaynag”, “Bilginin Kesinligi”, “Bilginin Gelisimi” ve “Bilginin
Gerekgelendirilmesi” alt boyutlarinda da anlaml bir farkhlik saptanmamistir (p>.05).
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Tablo 7
Ailesiyle Birlikteyken Bilimsel Sohbet Etme Dedgiskenine Gére Epistemolojik inan¢ Olgedinin Biitiiniine ve
Alt Boyutlarina iliskin ANOVA Sonuglari

Aileyle Bilimsel Var. Kar. Kar.
gohbet N X Ss Kay. Top. Sd Ort. F P
. loiik i Hig 34 3.84 .38 G.arasl .063 2 .031
E‘.’;t;m" ojik Inang Nadir 162 382 37 G.ig 30956 218 .142 220 .802
Sik sik 25 378 ,37 Toplam 31.018 220
Bilginin Kaynag! Hig_ 34 347 .72 G._ar.aS| .202 101
Boyutu Nadir 162 3.53 .64 G.igi 91.508 420 240 .786
Sik stk 25 3.47 54 Toplam 91.710
Bilginin Kesinligi Hig 34 3,57 .54 G.arasl 738 .369
Nadir 162 3.57 .65 G.igi 85.009 390 946 .390
Boyutu
Sik sik 25 339 .51 Toplam 85.747
Bilginin Gelisimi Hig' 34 4.04 40 G.:clr'a5| .085 .043
Boyutu Nadir 162 3.99 .46 G.igi 44.413 204 209 .812
Sik stk 25 399 .38 Toplam 44.498
Bilginin Hig 34 410 .47 G.arasi 134 .067
Gerekgelendirilmesi Nadir 162 4.03 .42 G.igi 39.855 183 .368  .693
Boyutu Sik sik 25 4.07 .41 Toplam 39.990

Ders Disinda Bilimsel Haber, Dergi ve Kitap Takibi Sikhgina Goére Farkhlik

Okul 6ncesi 6gretmen adaylarinin epistemolojik inanclarinin, ders disi zamanlarda bilimsel haber,
dergi veya kitap okuma/takip etme sikligina gore farkhlasip farklilasmadigini incelemek amaciyla yapilan
tek yonll varyans analizi (ANOVA) sonucunda, 6lgegin genel puanlarinda anlamli bir fark saptanmamistir
[F(2, 218)= 0.645, p> .05]. Benzer bigimde “Bilginin Kaynagi1”, “Bilginin Kesinligi” ve “Bilginin Gelisimi” alt
boyutlarinda da anlamli  bir farkliik gorilmemistir (p> .05). Bununla birlikte, “Bilginin
Gerekgelendirilmesi” boyutunda istatistiksel olarak anlamliliga yaklasan bir egilim gozlenmistir [F(2,
218)= 2.652, p= .073]. Bu egilim, bilimsel yayinlari daha sik takip eden 6gretmen adaylarinin bilginin
kanit temelli olarak degerlendirilmesine iliskin daha gelismis inanglara sahip olabilecegini isaret
etmektedir. Ancak s6z konusu fark, anlamlilik diizeyine ulasmamistir

Tablo 8
Ders Disinda Bilimsel Haber, Dergi ve Kitap Okuma/Takip Etme Dediskenine Gére Epistemolojik inang
Olceginin Biitiiniine ve Alt Boyutlarina iliskin ANOVA Sonuglari

Bilimsel Var. Kar. Kar.
Yayin Okuma N X Ss Kay. Top. Sd Ort. F P
Epistemolojik inang Hig. 10 3.85 .38 G.fa\r.a5| .182 2 .091
Olcegi Nadir 126 3.79 .36 G.ici 30.836 218 .141 .645 .526
Sik sik 85 3.85 .38 Toplam 31.018 220
Bilginin Kaynag Hig. 10 3.40 .81 G.fa\r.a5| 174 .087
Boyutu Nadir 126 3.53 .64 G.ici 91.536 420 .207 .813
Sik sik 85 3.51 .63 Toplam 91.710
Bilginin Kesinligi Hig. 10 3.66 .84 G..ar.a5| 137 .068
Boyutu Nadir 126 3.55 .59 G.igi 85.610 393 174 840
Sik sik 85 3.54 .64 Toplam 85.747
Bilginin Gelisimi Hig 10 4.05 .34 G.arasi .328 .164
Nadir 126 396 .46 G.igi 44,710 .203 .809 .447
Boyutu
Sik sik 85 4.04 .43 Toplam 44.498
Bilginin Hig 10 4.11 .28 G.arasl .950 475
Gerekgelendirilmesi Nadir 126 3.99 .43 G.ici 39.040 179 2.652 .073
Boyutu Sik sik 85 4.13 .42 Toplam 39.990
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Ders Disinda, Sosyal Medyada veya internette Bilimsel Kanallari Takip Etme Sikhigina Gore Farklilik

Okul 6ncesi 6gretmen adaylarinin epistemolojik inanglarinin, ders disi zamanlarda sosyal medyada
veya internette bilimsel igerik takibi yapma durumuna gore farkhlasip farkhlagsmadigini belirlemek
amaciyla yapilan ANOVA sonucunda, Olgegin genel puanlarinda anlamli bir farklilik oldugu goérulmustir
[F(2, 218)= 3.881, p< .05]. Post-hoc analizler, farkin bilimsel igerikleri sik takip eden adaylar lehine
oldugunu gostermektedir. Buna gore, bilimsel icerikleri nadiren takip eden adaylarin epistemolojik inang
puanlari, sik takip edenlere kiyasla daha dusiktir. Alt boyutlar incelendiginde, “Bilginin Kaynagl” ve
“Bilginin Kesinligi” boyutlarinda anlamh bir farkhlik bulunmamistir (p> .05). Buna karsin, “Bilginin
Gelisimi” boyutunda sik takip eden adaylarin puanlarinin anlamli dizeyde daha yiksek oldugu
belirlenmistir [F(2, 218)= 4.066, p< .05]. Ayni sekilde, “Bilginin Gerekgelendirilmesi” boyutunda da sik
takip eden grubun lehine anlamli bir fark saptanmistir [F(2, 218)= 4.883, p< .05]. Bu sonuglar, bilimsel
icerik takibinin 6zellikle bilginin degisebilirligi ve kanita dayal gerekgelendirilmesine yénelik inanglarla
iliskili olabilecegini gostermektedir. Genel olarak degerlendirildiginde, sosyal medya ve internet
ortamlarinda bilimsel iceriklerle daha sik etkilesimde bulunan 6gretmen adaylarinin, bilginin gelisimi ve
gerekgelendirilmesine iliskin daha ylksek puanlar aldigi gérilmektedir. Dolayisiyla bu bulgu, dijital
bilimsel iceriklerin 6gretmen adaylarinin epistemolojik inanglarini belirli boyutlarda destekleyebilecegine
isaret etmektedir.

Tablo 9
Ders Disinda, Sosyal Medyada veya internette Bilimsel Kanallari Takip Etme Dediskenine Gére
Epistemolojik inang Olgedinin Biitiiniine ve Alt Boyutlarina iliskin ANOVA Testi Sonuclari

Sosyal

Medyada N X Ss x:;' _:_(:;' Sd gar: F p Fark
Bilimsel Takip ’ ) ’

X . Hig 8 392 .46 G.arasl 1.067 2 .533 .
Epistemolojik Nadir 9% 374 .36 G 20952 218 137 3881 022 Nedir
Inang Olgegi Siksik

Sik sik 117 3.88 .37 Toplam 31.018 220
Bilginin Hig 8 3.60 .85 G.arasl .596 .298
Kaynagi Nadir 96 346 .60 G.igi 91.114 418 713 491
Boyutu Sik sik 117 356 .66 Toplam 91.710
Bilginin Hig 8 3.85 .87 G.arasl .958 479
Kesinligi Nadir 96 350 .59 G.igi 84.788 389 1.232  .294
Boyutu Sik sik 117 3.57 .62 Toplam 85.747
Bilginin Hig 8 4.04 .39 G.arasl 1.600 .800 Nadir
Geligimi Nadir 96 3.90 .46 G.ici 42.898 .197 4.066 .018 Siksik
Boyutu Sik sik 117 4.07 .43 Toplam 44.498
Bilginin Hig 8 4.06 .33 G.arasl 1.714 .857 Nadir
Gerekgeklen.. Nadir 96 3.95 .42 G.igi 38.275 .176  4.883 .008 Siksik
Boyutu Sik sik 117 4.13 .41 Toplam 39.990

Nitel Bulgular

Nicel analizlerde elde edilen bulgulari derinlemesine anlamlandirmak amaciyla gergeklestirilen yari
yapilandiriimis gérismelerden elde edilen veriler, igerik analizi yoluyla ¢dziimlenmis ve epistemolojik
inanglara iliskin dort ana tema altinda yapilandirilmistir: Bilginin Kaynagi, Bilginin Kesinligi, Bilginin
Gelisimi ve Bilginin Gerekgelendirilmesi. Her tema, ilgili alt kategoriler ve kodlarla desteklenmis;
6gretmen adaylarinin bilgiye bakislarini agiklayici nitelikte dogrudan alintilarla zenginlestirilmistir.

Tema 1: Okul Oncesi Ogretmen Adaylarinin Epistemolojik inanglari

Ogretmen adaylarinin epistemolojik inanclarina iliskin gérisleri; “Bilginin Kaynag”, “Bilginin
Kesinligi”, “Bilginin Gelisimi” ve “Bilginin Gerekgelendirilmesi” olmak lzere dort ana kategori altinda
incelenmistir (Sekil 1).
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Sekil 1

Epistemolojik Inang Temasi Altinda Elde Edilen Kategorilere Ait Alt Kategoriler ve Kodlar

Kategori 1: Bilginin Kaynagt

Alt Kategori 1.1: Bilginin Stirekliligi ve

Degiskenligi

Alt Kategori 1.2: Siiphecilik ve
Sorgulamaya Dayali Aragtirma
Gereksinimi

Alt Kategori 1.3: Kaynagm ve Yazarin
Onemi

Alt Kategori 1.4: Clirtitme ve Kant
Sunumu

Alt Kategori 1.5: Celiskiler ve Arastirma

Alt Kategori 2.1: Deneme~Yanilma ve
Gorelilik

Alt Kategori 2.2: Bilginin Siirekli
Giincellenmesi ve Degiskenligi

Kategori 2: Bilginin Kesinligi

Tema 1: Epistemolojik

inanclar

Kategori 3: Bilginin Gelisimi

Kategori 4: Bilginin
Gerekgelendirilmesi

Bilginin Kaynagi: Katilimcilar, bilginin yalnizca kitaplar veya otorite figlirlerinden degil, aktif

Alt Kategori 2.3: Bilimsel Bilginin
Sahipligi ve Simrlari

Alt Kategori 2.4: Bilginin Stirekli
Degisimi ve Sinirlihig

Alt Kategori 3.1: Bilgiye Erigimde
Teknolojik Gelismeler

Alt Kategori 3.2: Sosyal Degigim ve
Yagam Kogullart

Alt Kategori 3.3: Insan Etkisi ve Farkh
Diisiinme Bigimleri

Alt Kategori 4.1: Kanitla Destekleme ve
Somut Veri Sunumu

Alt Kategori 4.2: Inang ve Inang
Olugturma Siireci

Alt Kategori 4.3: Bilgi ve Sunum
Becerileri

Alt Kategori 4.4: Farkli Kosullar Altinda
Deneylerin Tekrari

Alt Kategori 4.5: Deneylerin
Tekrarlanabilirligi ve Tutarlihg

Kod 1.3.1: Giivenilirlik

Kod 1.3.2: Yazarin Uzmanhigi

Kod 1.5.1: Arastirma Ortamu

Kod 1.5.2: Teknolojik Gelismeler

Kod 2.1.1: Coklu Coziim Yollar1
Kod 2.1.2: Alternatif Bakig Acilart
Kod 2.2.1: Bilgide Degisim

Kod 2.2.2: Disiplinlerarasi
Degiskenlik

Kod 2.3.2: Uzmanlasmis Alanlar
Kod 2.3.1: Uzmanhk
Kod 2.4.1: Zamansal Degisim

Kod 2.4.2: Donemsel Gegerlilik

Kod 3.2.1: Toplumsal Gelisim
Kod 3.2.2: Kogullar

Kod 3.3.1: Bakis Acilar1 ve
Deneyim

Kod 3.3.2: Kiiltiirel Cesitlilik

Kod 4.2.1: Inangta Oz Giiven

Kod 4.2.2: Farkl Gériigler

arastirma, gdézlem ve sorgulama siireclerinden elde edilmesi gerektigini vurgulamistir. Ozellikle giincel
bilgilerin takip edilmesi ve basili kaynaklarin sorgulanmasi gerektigi dile getirilmistir.

2E: “Arastirilmayan higbir bilginin kabul edilmemesi gerekir. Bilimsel kitaplarin da arastiriimasi
gerekir. Hicbir zaman dogmatik fikre sahip olmadim. Bundan dolayi arastiririm sorgularim dogrulugunu.”

3K: “Bilimsel bilgiler kesinlikle kanitlanmis bilgiler ve kitaplardaki bilgiler glivenilir olabilir fakat

bilgiler siirekli degistigi icin kitaptaki yazan bilgiler giincel olmayabilir. Bu nedenle giincel bilgileri takip
etmemiz gerekir ve kitaplarda yazan bilgiler kesin glivenilir diyemeyiz.”

Bilginin Kesinligi: Katilimcilar, bilginin mutlak olmadigi, baglama ve zamana gore degisebilecegi
gorusiindedir. Coklu bakis acilari ve karsilastirmali degerlendirmeler, bilginin gtvenilirligini artiran

unsurlar olarak éne g¢ikmistir.
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2E: “Tek bir dogruyla sunulan bilginin dogruluk pay! diisiiktir. Birden ¢ok deneme yanilma
yapilmalidir. Sadece bir bilgiye gézlemle ulasmak yanlistir ¢iinkii o bilgiyi karsilastirma ve siniflandirma
yapmak gerekir.”

3K: “Yasadigi dénemde kendi cevresinden kaynakli olarak bir bilgiye ulasmissa kesin dogrudur ya da
yanhistir diyemeyiz. Bilgi dbnem dénem siirekli degdistigi icin bu dénem dodru olan bilgi gelecekte yanlis
olabilir. Dénemin sartlarina gére bilgi de degisir.”

Bilginin Gelisimi: Bilginin dénisiimiinde teknolojik ilerlemenin belirleyici rolu katilimcilar tarafindan
stkca vurgulanmistir. Gelisen arastirma kosullari ve imkanlar, mevcut bilgilerin yeniden
degerlendirilmesine ve glincellenmesine olanak tanimaktadir.

1E: “Teknolojinin gelismesidir. Gegmiste daha kisith sartlarda arastirma yapildigi icin giliniimiizde
artik daha iyi elverisli ortamda arastirma yapildigindan dolay:.”

4E: “Glniin sartlari degistirebilir diisiincelerini. Mesala geg¢miste yapilan bir arastirmada teknolojik
imkdnlar ve sartlara gére belli bir yere kadar ulasilip belli bir bilgi edinilmistir. Su andaki teknolojik
imkdnlar ve sartlarla ise daha (ist seviyeye ulasilabilir.”

Bilginin Gerekgelendirilmesi: Bilginin kabul edilmesi slirecinde somut kanitlar, mantikh agiklamalar
ve deneysel dogrulamalar éne ¢ikmustir.

2K: “O fikri 6nce benim kabul etmem gerekir ki etrafimdakilere de bunu kabul ettirebileyim. Sonra o
goriis cercevesinde nedenlerini ve sonuglarini anlatarak ve belli kanitlari sunarak kabul ettirebilirim.”

AE: “Gostererek somut kanitlarla inandirabilirim. ilk kez ¢ikan bir bilgiye kimse somut olarak
gbérmeden inanmaz.”

Genel olarak 6gretmen adaylari, bilginin duragan degil; baglama bagli, gelisime acik ve kanita dayali
olarak yeniden yapilandirilabilir bir olgu oldugunu vurgulamistir.

Epistemolojik inanglara iliskin Nicel ve Nitel Bulgularin Birlikte Degerlendirilmesi

Okul 6ncesi 6gretmen adaylarinin epistemolojik inanglarina iliskin nicel bulgular ile gériismelerden
elde edilen nitel veriler birlikte degerlendirildiginde, iki veri tirQ arasinda birbiriyle tutarli orlinttler
ortaya c¢ikmistir. Nicel analizlerde, 6gretmen adaylarinin epistemolojik inang dizeylerinde sinif seviyesi
ve cinsiyet gibi demografik degiskenlere bagh anlamli bir farkhlik gorilmemesi; nitel bulgularda
katimcilarin  bilgiyi “sorgulama, arastirma ve kanit temelli degerlendirme” siiregleri (zerinden
tanimlamasiyla uyumlu gorinmektedir. Katiimci ifadeleri, epistemolojik inancin ginlik yasam
deneyimlerinden ziyade bireysel bilissel yaklasimlara dayandigini gostermekte; bu durum nicel
bulgularin demografik degiskenlerde farklilasma gostermemesiyle paralellik tasimaktadir.

Nicel bulgular, 6zellikle bilimsel igeriklerle etkilesim diizeyinin (sosyal medyada bilimsel kanal takibi,
bilimsel sohbet etme gibi davranissal gostergelerin) epistemolojik inanglarla iliskili oldugunu ortaya
koymustur. Nitel veriler de bu egilimi desteklemis; 6gretmen adaylari bilgiye erisim ve bilgiyi
degerlendirme sireclerinde teknolojik kaynaklardan, giincel bilimsel iceriklerden ve sosyal 6grenme
ortamlarindan vyararlandiklarini belirtmistir. Katihmci ifadeleri, bilginin “gelisime acik”, “yeniden
vapilandirilabilir” ve “kanita dayali” bir olgu olarak goriilmesinde dijital kaynaklara erisimin etkili
oldugunu gostermektedir. Bu durum, nicel bulgularda o6zellikle “Bilginin Gelisimi” ve “Bilginin
Gerekgelendirilmesi” boyutlarinda bilimsel igerikleri sik takip eden adaylarin daha yiiksek puanlar
almasiyla 6rtiismektedir.

Bununla birlikte nicel veriler, aile ortaminda bilimsel sohbet etme sikliginin epistemolojik inanglar
lizerinde belirleyici bir etki gostermedigini ortaya koymustur. Nitel veriler, bu bulguyu destekleyen
ipuglari sunmaktadir. Katilimcilarin énemli bir kismi ailelerinde bilimsel konularin sinirli yer tuttugunu,
epistemolojik yaklasimlarini daha ¢ok akademik ortamlar, kisisel 6grenme deneyimleri ve dijital
kaynaklar Uzerinden gelistirdiklerini ifade etmistir. Bu bulgular birlikte ele alindiginda, epistemolojik
inancglarin sosyal baglamdan tamamen bagimsiz olmadigi, ancak aile etkilesimlerinden ziyade bireyin
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kendi 6grenme pratikleri ve bilimsel igeriklerle kurdugu iliski aracihgiyla daha gigli bicimde sekillendigi
gorilmektedir.

Genel olarak nicel ve nitel bulgular birlikte degerlendirildiginde, 6gretmen adaylarinin epistemolojik
inanglarinin demografik 6zelliklerden daha az, bilimsel igeriklerle kurduklari etkilesim diizeyinden ise
daha fazla etkilendigi anlagiimaktadir. Ayrica nitel bulgulardaki “bilginin degisebilirligi, glincellenebilirligi
ve kanit gerektirmesi” temalarinin, nicel analizlerde 6zellikle dijital bilimsel igerik takibinin yiiksek oldugu
gruplarda anlamh farkhliklar olusturmasi, iki veri tirG arasinda batinleyici bir iliski oldugunu
gostermektedir.

ikinci Alt Probleme Ait Bulgular
Sinif Seviyesine Gore Farkhlik

Okul 6ncesi 6gretmen adaylarinin fen 6gretimine yonelik tutumlarinin sinif seviyesine gore farklilagip
farklilagmadigini belirlemek amaciyla Kruskal-Wallis testi uygulanmistir. Analiz sonucunda, genel tutum
puanlarinda sinif diizeyine gore anlamh bir farkhlk oldugu gérilmastir [x*(3, n=221)= 20.180, p< .001].
Sira ortalamalari ve post-hoc sonuglari, farkin 6zellikle 1. sinif ile Ust siniflar arasinda ve st siniflar lehine
gerceklestigini gbstermektedir. Sira ortalamalari, sinif seviyesi arttikca fen 6gretimine yonelik tutum
puanlarinin yikseldigini ortaya koymaktadir.

Alt boyutlara iliskin sonuglar incelendiginde, Yaparak-Yasayarak Ogrenme boyutunda anlamli bir fark
saptanmamistir (p> .05). Buna karsin Rahathk—Rahatsizlk [x3(3, n = 221)= 11.095, p< .05], Ogretim
Oncesi Hazirlk [x3(3, n = 221)= 11.792, p< .01] ve Gelisimsel Uygunluk [x3(3, n = 221)= 20.102, p< .001]
boyutlarinda anlamh farkliliklar bulunmustur. Sira ortalamalari, Rahatlik—Rahatsizlik boyutunda 4. sinif;
Ogretim Oncesi Hazirlik boyutunda 3. ve 4. sinif; Gelisimsel Uygunluk boyutunda ise 2., 3. ve 4. sinif
diizeyindeki 6gretmen adaylarinin 1. siniftaki adaylara goére daha yiksek puanlara sahip oldugunu
gostermektedir.”

Tablo 10
Fen Ogretimine Yénelik Tutum Olgedinin Geneli ve Alt boyutlarinin Puan Ortalamasinin Sinif Diizeyine
iliskin Betimsel istatistik ve Kruskal Wallis Testi Sonuglari
Olgek ve Alt Sinif Siralar
X 2 Post H
Boyutlan Seviyesi Ss Ortalamasi sd X P ost Hoc

1 62 3.66 .42 81.04 1-2

Fen Ogretimine

=n & 2 54 392 .46 118.69 1-3
Yonelik Tutum 3 20.180 .000
Blcegi 3 55 393 .39 119.14 1-4
4 50 401 .44 130.90
1 62  3.89 .46 91.43 1-4
Rahatlrk- 2 54 409 53  116.40
Rahatsizlik 3 11.095 .011
3 55  4.07 .50 110.56
Boyutu
4 50 420 .48 129.92
o 1 62 373 .55 89.23 1-3
Ogretim Oncesi 2 54 395 58  112.08 1-4
Hazirhk 3 11.792 .008
3 55  4.08 .55 126.11
Boyutu
4 50 406 .58 120.20
1 62  3.82 .55 96.05
Yaparak 2 54 402 .55 115.32
Yasayarak 3 5.092 .165
3 55  4.04 .49 119.93
Boyutu
4 50 4.02 .50 115.05
1 62 330 .59 82.22 1-2
isi 2 54 368 .63 120.30 1-3
Gelisimsel 3 20102 .000
Uygunluk Boyutu 3 55 3.62 .64 114.03 1-4
4

50 3.82 .67 133.32
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Cinsiyete Gore Farklilik

Okul oncesi 6gretmen adaylarinin fen 6gretimine yonelik tutumlarinin cinsiyete gore farklilasip
farkhlagmadigini belirlemek amaciyla Mann—Whitney U testi uygulanmistir. Analiz sonucunda, kadin (Sira
Ort.= 114.72) ve erkek (Sira Ort.= 97.21) adaylarin genel tutum puanlari arasinda istatistiksel olarak
anlamli bir fark bulunmamistir [U= 3441.000, z= —1.668, p> .05]. Alt boyutlar (Rahatlik—Rahatsizlik,
Ogretim Oncesi Hazirlk, Yaparak—-Yasayarak Ogrenme, Gelisimsel Uygunluk) icin yapilan analizlerde de
anlamli bir farkhlik saptanmamistir (p> .05). Bu bulgular, cinsiyet degiskeninin 6gretmen adaylarinin fen
ogretimine yonelik tutumlari Gzerinde belirleyici bir etkiye sahip olmadigini géstermektedir

Tablo 11
Okul éncesi Ogretmen Adaylarinin Fen Ogretimine Yénelik Tutumlarinin Cinsiyet Dediskenine Gére Mann-
Whitney-U testi Sonuclari

Degisken Cinsiyet N Sira Ort. Sira Top. U p

Fen Ogretimine Kadin 174 114.72 19962.00

Yonelik Tutum Erkek 47 97.21 4569.00

3441.000 .095

Arkadaslariyla Birlikteyken Bilimsel Sohbet Etme Sikligina Gore Farkhlik

Fen Ogretimine yonelik tutum puanlarinin, 6gretmen adaylarinin arkadaslariyla bilimsel konular
hakkinda sohbet etme sikligina gore degisip degismedigini incelemek amaciyla Kruskal-Wallis testi
uygulanmistir. Analiz, genel tutum puanlarinda istatistiksel olarak anlamli bir fark oldugunu gostermistir
[X3(2, n = 221)= 8.541, p< .05]. Sira ortalamalari ve post-hoc incelemeler, bu farkin 6zellikle “sik sik”
sohbet eden adaylar lehine gercgeklestigini ortaya koymaktadir; bu adaylar fen 6gretimine yonelik daha
olumlu tutum sergilemektedir.

Alt boyutlar incelendiginde, sadece Ogretim Oncesi Hazirlik boyutunda anlamli bir farkhlik
bulunmustur [x*(2, n = 221)= 16.780, p< .001]. Buna gore, bilimsel sohbetleri dizenli olarak yapan
adaylar, fen etkinlikleri icin materyal secimi ve ders planlamasi konusunda kendilerini daha hazirhkl
hissetmektedir. Rahatlik—Rahatsizlik, Yaparak—Yasayarak Ogrenme ve Gelisimsel Uygunluk boyutlarinda
anlaml bir fark saptanmamustir (p> .05). Genel olarak bulgular, diizenli bilimsel akran etkilesiminin fen
o6gretimine yonelik tutumlarin 6zellikle 6gretime hazirlik boyutunu giiclendirdigini gostermektedir.

Tablo 12
Arkadaslariyla Birlikteyken Bilim Hakkinda Sohbet Etmesi Degiskenine Gére Fen Ogretimine Yénelik
Tutum Olgedi’nin Biitiiniine ve Alt Boyutlarina lliskin Betimsel Istatistik ve Kruskal Wallis Testi Sonuglari

" Arkadaglarla
Olgek ve Alt Bilirsn N X Ss Sralar Sd X2 p Post Hoc
Boyutlan Ortalamasi
Konugma
Fen ('jéretimine Hig 4 3.48 .16 39.38
Yonelik Tutum Nadir 167 3.85 .43 107.94 2 8.541 .014 Hig-sik sik
Olcegi Sik Stk 50 399 .49 126.96
Rahatlik- Hig 4 3.62 .32 49.38
Rahatsizlik Nadir 167 4.04 .48 109.20 2 5.570 .062
Boyutu Sik Stk 50 4.13 .58 121.93
Oretim Oncesi Hig 4 331 .23 30.00 )
Hazirlik Nadir 167 389 56 10515 2 8780 499 Nggi'rs_!:;':k
Boyutu Sik Stk 50 418 .59 137.01
Yaparak Hig 4 3.75 .20 74.00
Yasayarak Nadir 167 395 .51 108.99 2 2,752  .253
Boyutu Sik Sik 50 4.03 .61 120.69
Gelisimsel Hig 4 3.30 .20 78.50
Uygunluk Nadir 167 3.57 .65 109.11 2 2.167  .338
Boyutu Sik Sik 50 3.69 .69 119.90
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Ailesiyle Birlikteyken Bilimsel Sohbet Etme Sikliigina Gore Farklilik

Fen 6gretimine yonelik tutum puanlarinin, aile bireyleriyle bilimsel konular hakkinda sohbet etme
sikligina gore farklilagip farkhlagsmadigini incelemek amaciyla Kruskal-Wallis testi uygulanmigtir. Analiz
sonuglari, genel tutum puanlarinda anlamh bir fark bulunmadigini géstermistir [x3(2, n = 221)= 0.145, p>
.05]. Benzer bicimde, dért alt boyutun tamaminda—Rahatlik-Rahatsizlik, Ogretim Oncesi Hazirlik,
Yaparak-Yasayarak Ogrenme ve Gelisimsel Uygunluk—aileyle sohbet sikhgina bagh istatistiksel olarak
anlamh bir farkhlik saptanmamistir (tim p> .05). Bu bulgular, aile ortamindaki bilimsel etkilesimin fen
ogretimine yonelik tutum Uzerinde belirleyici bir etkiye sahip olmadigini ve 6gretmen adaylarinin
tutumlarinin daha ¢ok bireysel deneyimler ve egitsel siireglerle sekillendigini gostermektedir.

Tablo 13

Ailesiyle Birlikteyken Bilimsel Sohbet Etmesi Dediskenine Gére Fen Ogretimine Yénelik Tutum Olgedi’nin
Biitiiniine ve Alt Boyutlarina iliskin Betimsel istatistik ve Kruskal Wallis Testi Sonuclari

Aileyle Bilimsel Siralar

Olgek ve Alt Boyutlari Sohbet N X Ss Ortalamasi Sd X2 p
en Baretimi Hic 34 392 37 114.60
er;elir;::;meﬁl - Nadir 162 3.87 .48 110.10 2 145 930
ses Sik Sik 25 386 .31 111.90
Hic 34 418 46 126.50
Rahatlik-Rahatsizlik Nadir 162 403 .53 108.44 2 2499 287
Boyutu
Sik Sik 25 403 .32 106.48
Ogretim Oncesi Hic 34 4.04 44 116.66
Hazirlik Nadir 162 392 .61 108.65 2 867  .648
Boyutu Sik Sik 25 397 55 118.52
Hic 34 399 38 112.87
;2"3:3" Yasayarak Nadir 162 395 .57 109.21 2 682 711
v Sik Sik 25 404 39 120.06
Gelicimsel Uveanluk Hi¢ 34 357 66 106.38
elisimse! Uyguniu Nadir 162 361 .67 113.26 2 812  .666
Boyutu
Sik Sik 25 350 .59 102.66

Ders Disinda Bilimsel Haber, Dergi ve Kitap Okuma/Takip Etme Sikligina Gére Farklilhk

Fen Ogretimine yonelik tutum puanlarinin, ders disi bilimsel yayin (haber, dergi, kitap) takip etme
sikhgina gore farklilagip farklilasmadigini belirlemek amaciyla Kruskal-Wallis testi uygulanmistir. Analiz,
genel tutum puanlarinda istatistiksel olarak anlamh bir fark bulundugunu géstermistir [x*(2, n = 221)=
12.668, p< .01]. Post-hoc incelemeler, farkin ozellikle “nadir” ve “sik sik” gruplari arasinda, sik sik takip
edenler lehine gergeklestigini ortaya koymustur.

Alt boyutlar incelendiginde, Rahatlik—Rahatsizlik [x3(2, n = 221)= 9.269, p< .01], Ogretim Oncesi
Hazirlik [x3(2, n = 221)= 25.803, p< .001] ve Yaparak—Yasayarak Ogrenme [x3(2, n = 221)= 14.755, p< .01]
boyutlarinda anlamli farkhliklar saptanmistir. Buna gore, dizenli olarak bilimsel yayin takip eden adaylar,
fen 6gretimi sirecinde daha rahat hissetmekte, etkinlik 6ncesi hazirliga daha fazla 6nem vermekte ve
ogrenciyi slrece aktif olarak dahil etmeye yonelik daha gl¢li tutumlar sergilemektedir. Buna karsin,
Gelisimsel Uygunluk boyutunda anlamli bir fark bulunmamistir [x3(2, n = 221)= 0.403, p> .05]. Sonug
olarak, diizenli bilimsel yayin takibi 6gretmen adaylarinin fen 6gretimine yonelik tutumlarini genel olarak
olumlu yonde etkilemekte; 6zellikle 6gretime hazirhk diizeyi, 6gretim sirecindeki rahatlk ve etkinlikleri
yaparak-yasayarak yiritme egiliminde belirgin artis saglamaktadir.

Tablo 14
Ders Disinda Bilimsel Haber, Dergi ve Kitap Okuma/Takip Etme Dediskenine Gére Fen Ogretimine Yénelik
Tutum Olgedi’nin Biitiiniine ve Alt Boyutlarina lliskin Betimsel Istatistik ve Kruskal Wallis Testi Sonuglari

Olgek ve Alt Bilimsel Yayin Siralar 5
Boyutlari Okuma N X Ss Ortalamasi Sd X P Post Hoc
Fen Ogretimine Hig 10 3.82 .45 100.05
2 12.668 .002
Yonelik Tutum Nadir 126 379 41 98.83 Nadir-Sik Sik
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Olgek ve Alt Bilimsel Yayin Siralar

Bogyutlarl Okumay N X Ss Ortalamasi Sd X P Post Hoc
Olcegi Sik Sik 85 400 .48 130.34

Rahatlik- Hig 10 4.07 .62 102.45

Rahatsizlik Nadir 126 3.97 .46 100.77 2 9.269 .010 Nadir-Sik Sik
Boyutu Sik Sik 85 418 .52 127.16

Ogretim Oncesi Hig 10 3.67 .77 79.70 Hig-Sik Sik
Hazirlik Nadir 126 3.81 .52 95.44 2 25.803 .000 Nadir-Sik Sik
Boyutu Sik Sik 85 4.17 .57 137.75

Yaparak Hig 10 3.97 .46 104.45

Yagayarak Nadir 126 3.87 47 97.73 2 14.755 .001  Nadir-Sik Sik
Boyutu Sik Sik 85 411 .58 131.45

Gelisimsel ch. 10 364 .64 114.95 203 818

Uygunluk Nadir 126 3.57 .57 108.65 2

Boyutu Sik Sik 85 3.61 .77 114.02

Sosyal Medyada veya internette Bilimsel Kanallari Takip Etme Sikligina Gore Farkhhk

Okul 6ncesi 6gretmen adaylarinin fen 6gretimine yonelik tutumlarinin, ders disinda sosyal medyada
veya internette bilimsel kanallari takip etme sikhgina gore farkhlasip farklilasmadigini belirlemek
amaciyla Kruskal-Wallis testi uygulanmistir. Analiz sonuglari, genel tutum puanlarinda anlamli bir
farklilik oldugunu géstermistir [x*(2, n = 221)= 9.348, p< .05]. Post-hoc incelemeler, bu farkin &zellikle
bilimsel icerikleri sik sik takip eden adaylar lehine gerceklestigini ortaya koymaktadir. Buna gore, dijital
bilimsel iceriklerle diizenli temas, 6gretmen adaylarinin fen 6gretimine yonelik daha olumlu tutum
gelistirmesiyle iliskilidir.

Alt boyut diizeyindeki analizlerde Rahatlik—Rahatsizlik [x3(2, n = 221)= 7.102, p< .05], Ogretim Oncesi
Hazirlik [x3(2, n = 221) = 17.141, p< .001] ve Yaparak-Yasayarak Ogrenme [x?(2, n = 221)= 13.413, p< .01]
boyutlarinda anlamh farklliklar saptanmistir. Bu bulgular, bilimsel igerikleri sik sik takip eden adaylarin
fen ogretimi siirecinde kendilerini daha rahat hissettiklerini, ders 6ncesi hazirliga daha fazla 6nem
verdiklerini ve &grencileri siirece aktif olarak dahil etmeye daha egilimli olduklarini géstermektedir. Ote
yandan, Gelisimsel Uygunluk boyutunda anlaml bir fark bulunmamistir (p> .05), bu da dijital bilimsel
icerik takibinin bu boyutu dogrudan etkilemedigini distindirmektedir.

Genel olarak, sosyal medya ve internet ortaminda bilimsel icerik takibi, 6gretmen adaylarinin fen
Ogretimine yonelik tutumlarini 6zellikle 6gretime hazirlik, 6gretim siirecindeki rahatlik ve 6grenciyi etkin
kilma yonelimleri agisindan giglendiren bir etken olarak gérinmektedir.

Tablo 15

Ders Disinda, Sosyal Medyada veya internette Bilimsel Kanallari Takip Etme Dediskenine Gére Fen
Ogretimine Yénelik Tutum Olcedinin Biitiiniine ve Alt Boyutlarina iliskin Betimsel Istatistik ve Kruskal
Wallis Testi Sonuglari

Sosyal

Olgek ve Alt Medyada N X Ss Siralar sd X2 b Post
Boyutlari - . Ortalamasi Hoc
Bilimsel Takip

Fen Ogretimine Hig 8 377 22 9613 Nadir-
Yoénelik Tutum Nadir 9% 3.78 .46 97.15 2 9.348 .009
.. Sik Sik
Olgegi Sik Sik 117 395 .44 123.38
Rahatlik- Hig 8 393 .32 91.13 .

. Nadir-
Rahatsizhik Nadir 9% 3.98 .50 99.93 2 7.102 .029

Sik Sik

Boyutu Sik Sik 117 412 51 121.44
Ogretim Oncesi Hig 8 365 59 7731 Nadir-
Hazirhik Nadir 9% 3.80 .56 94.08 2 17.141 .000 Sik Sik
Boyutu Sik Stk 117 4.08 .56 127.18
Yaparak Hig 8 406 .56 116.44 2 .001 Nadir-
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Olgek ve Alt Mseoj;/:(lja N X ss Siralar sd . 0 Post
Boyutlarn - . Ortalamasi Hoc
Bilimsel Takip
Yasayarak Nadir 9% 3.84 .48 93.44 13.413 Sik Sik
Boyutu Sik Sik 117 4.07 54 125.03
Gelisimsel Hig 8 3,52 41 103.50
Uygunluk Nadir 96 3,57 .63 109.05 2 331 .848
Boyutu Sik Stk 117 3.62 .69 113.12
Nitel Bulgular

Tema 2: Okul Oncesi Ogretmen Adaylarinin Fen Ogretimine Yonelik Tutumlar

Ogretmen adaylarinin fen dgretimine yonelik tutumlarina iliskin gérisleri; “Rahatlik—Rahatsizhk”,
“Ogretim Oncesi Hazirhk”, “Yaparak—Yasayarak Ogrenme” ve “Gelisimsel Uygunluk” olmak {izere dort
ana kategori altinda incelenmistir (Sekil 2).

Rahatlik—Rahatsizlik: Katilimcilar, fen etkinliklerini ylrutiirken hissettikleri rahathk dizeyini biyuk
olctide konu alani bilgisi ve deneyimle iliskilendirmistir. Deney ve etkinligin igerigine hakim olduklarinda
kendilerini glivende hissettiklerini; bilgi eksikligi durumunda ise yanhs bilgi aktarma kaygisi yasadiklarini
belirtmigslerdir.

1E: “Yapacagim deney hakkinda bilgim varsa kendimi rahat hissederim. Ama eder bilgim yoksa yanlis
bir sey égretmekten gekinirim.”

3E: “Heyecanl hissederim. Ciinkii ¢cocuklara ilk defa bir seyi sundugum icin heyecanli hissederim.
Sundugum deneyle onlarda merak duygusunu uyandirdigim icin mutlu olurum.”

Ogretim Oncesi Hazirhk: Katilimcilar, fen etkinliklerinden &énce ayrintih bir hazirlik sireci
yuruttuklerini  vurgulamistir. Bu sirecte deneyin sinif ortamina uygunlugunu ve guvenligini
degerlendirme, konuya iliskin 6n bilgileri gézden gegirme ve gerektiginde ek kaynak taramasi yapma gibi
adimlar 6ne ¢ikmistir. Bazi adaylar, deneyleri derste uygulamadan 6nce 6nceden denediklerini ifade
etmistir.

3E: “Yapacagim deney nasil bir deneydir, sinif ortamina uygun mudur, ¢ocuklara herhangi bir zarari
var midir ve deneyi nasil yapabilirim diye bir arastirma yaparim. Daha sonra deneyle ilgili verecedim
bilgiye yénelik 6nden bilgi sahibi olurum.”

4K: “Tabii ki 6n hazirlik yaparim. Konuya ilgili é6n bilgilerime bakarim ve emin olmadigim konulara
bakarim. Deney yapacaksam da énden yaparim ve sonuca bakarim.”

Yaparak-Yasayarak Fen Ogretimi: Katilimcilar, erken cocukluk déneminde fen 6gretiminin mutlaka
yaparak—yasayarak o6grenme firsatlar icermesi gerektigini belirtmistir. Gozlem, karsilastirma, deney
yapma, soru—cevap ve somut materyal kullanimi, ¢ocuklarin derse etkin katilimini artiran baslica
yontemler olarak ifade edilmistir.

1E: “Tabi ki saglar. Mesela eger gezegenleri anlatiyorsak gezegenlerin maket sekilleri varsa
gezegenleri daha iyi tanirlar, resimlerini bilirler ve séyleyince akillarina gelir. Bu yiizden etrafta etkinlige
yénelik materyaller olmasi gerekiyor.”

2E: “Yaparak yasayarak 6grenmesine yénelik gézlem teknigini kullanabilirim. Ayrica karsilastirma,
analiz sentez, deney, soru cevap yéntemlerini de kullanirim.”
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Sekil 2
Fen Ogretimine Yénelik Tutum Temasi Altinda Elde Edilen Kategoriler, Alt Kategoriler ve Kodlar

Kod 1.1.1: Kendini Rahat ve Ozgiir
Hissetme

Alt Kategori 1.1: Fen Etkinliklerini Kod 1.1.2: Memnuniyet ve
Yiiriitiirken Hissedilen Duygular Heyecan

Kod 1.1.3: Bilgi Kaygisi

. Kod 1.2.1: Rol Modeller
Alt Kategori 1.2: Tuturnlarin

Zamanla Degisimi Kod 1.2.2: Eglenceli ve Ogretici
. Deneyimler
Kategori 1: Rahathk -

Alt Kategori 1.3: Cocuklarin
Rahatsizhik Merak Duygusu

Al Kategori 1.4: Cesitllik ve [~ K00 14.1: Etkinlik Cesialligi

Planlama Kod 1.4.2: Materyal Cesitliligi
Kod 1.5.1: Gorsel Materyaller ve

Alt Kategori 1.5: Dikkat Cekici | Araslar

Unsurlar Kod 1.5.2: Gercek Yasam

Deneyimleri

Alt Kategori 2.1: Konuya Yonelik Kod 2.1.1: Okuma ve Inceleme
Arastirma Yapma Kod 2.1.2: Gézlem

) Kod 2.2.1: Materyal Saglama
Alt Kategori 2.2: Materyal
Hazirlama Kod 2.2.2: Gereksinimler ve
Hazirbulunusluk

Alt Kategori 2.3: Cocuklary
Gozlemleme

Alt Kategori 2.4: Deney Uygulama

Kategori 2: Ogretim Alt Kategori 2.5: Giivenligi
Oncesi Hazirhk Saglama
Alt Kategori 2.6: Stuf Ortaminin
Uygunlugu

Alt Kategori 2.7: Materyal Kod 2.7.1: Materyallerin Sunumu

Tema 2: Fen Kullanim Kod 2.7.2: Destekleyici Unsurlar
Ogretimine Yonelik Kod 2.8.1: Gocukdarin Merakim
Tutu]"ﬂlar Canlandiran Sorular Sorma
Kod 2.8.2: Hikayelestirme ve Rol
Alt Kategori 2.8: Etkilesim | CYnama

¥ontemler Kod 2.8.3: Uygulama Plan:
Olugturma ve Yapilandirma

Kod 2.8.4: D]
Kullanimi

al Araclarin

Kod 3.1.1: Gergek Materyallerle
Alt Kategori 3.1: Deneyimsel Yaparak-Yasayarak Deneyimler
Ogrenme Kod 3.1.2: Doga ile Etkilesim

X Temelli Deneyimler
Kategori 3: Yaparak-

Yasayarak Fen Ogreu’mi Kod 3.2.1: Drama Yontemi
. Kod 3.2.2: Deney Yapma
Alt Kategori 3.2: Fen Ogretim
Yéntemleri Kod 3.2.3: Tartigma ve Soru-
Cevap Yontemi

Kod 3.2.4: Alan Gezisi ve Gozlem

Alt Kategori 4.1: Fen Ogretimine
Baslama Zaman

Kod 4.2.1: Kritik Dénem

Alt Kategori 4.2: Fen Ogretiminin Kod 4.2.2: Dogay1 ve Cevreyi
. .. Avantajlary Tamma
Kategori 4: Gelisimsel
U nluk Kod 4.2.3: Dogal Meraki
yEu Destekleme

Alt Kategori 4.3: Yeterli Bilgi ve
Deneyim

Alt Kategori 4.4: Staj Deneyimi ve
Uygulama
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Fen Ogretimine Yonelik Tutumlara iliskin Nicel ve Nitel Bulgularin Birlikte Degerlendirilmesi

Okul 6ncesi 6gretmen adaylarinin fen 6gretimine yonelik tutumlarina iliskin nicel bulgular, yar
yapilandiriimis goriismelerden elde edilen nitel verilerle birlikte degerlendirildiginde, iki veri tiirQ
arasinda birbirini tamamlayan ve agiklayici ériintller ortaya ¢ikmistir. Nicel analizlerde farkl degiskenler
acisindan gozlenen egilimler, 6gretmen adaylarinin fen 6gretimine yénelik deneyim, hazirlik ve pedagojik
algilarini yansitan nitel ifadelerle anlamlandirilabilmektedir.

Nicel bulgular, sinif dizeyinin fen 6gretimine yonelik tutumlarda anlamh bir farkhlik yarattigini
gdstermistir. Ust sinif diizeyindeki 6gretmen adaylarinin tutum puanlarinin daha yiiksek olmasi, nitel
bulgularla tutarli bir bicimde acgiklanmaktadir. Gorlismelerde 6zellikle staj ve uygulama deneyimi
bulunan adaylarin, fen 6gretiminde kendilerini daha rahat hissettikleri, etkinlik planlama ve uygulama
sureglerinde daha bilingli davrandiklari ve 6gretim 6ncesi hazirliga daha fazla énem verdikleri ifade
edilmistir. Buna karsilik, uygulama deneyimi sinirli olan alt sinif diizeyindeki adaylar, fen etkinliklerini
yliritme ve ¢ocuklara uygun bigimde yapilandirma konusunda kendilerini daha ¢ekingen ve gelisime agik
olarak tanimlamistir. Bu durum, nicel bulgularda sinif diizeyi ilerledikge tutum puanlarinin artmasini
actklayan énemli bir 6riintd sunmaktadir.

Cinsiyet degiskenine iliskin nicel bulgular, fen 6gretimine yoénelik tutumlarda anlamli bir farklilik
olmadigini ortaya koymustur. Nitel veriler de bu sonucu destekler niteliktedir. Kadin ve erkek 6gretmen
adaylarinin fen 6gretimine yoénelik rahathk, 6gretim 6ncesi hazirlik ve pedagojik uygunluk konularindaki
ifadeleri arasinda belirgin bir ayrisma gézlenmemistir. Bu baglamda, fen 6gretimine yénelik tutumlarin
cinsiyetten ziyade bireysel deneyimler ve 6grenme siiregleriyle sekillendigi sdylenebilir.

Nicel analizlerde, arkadaslarla bilimsel konular hakkinda sohbet etme sikliginin fen 6gretimine
yonelik tutumlar (zerinde anlamli bir etkisi oldugu gorilmiistiir. Bu etki 6zellikle “Ogretim Oncesi
Hazirhk” boyutunda belirginlesmistir. Nitel bulgular, bu sonucu destekleyen agiklamalar sunmaktadir.
GorUsmelerde ogretmen adaylari, akran etkilesimi yoluyla fikir ahlisverisinde bulunmanin, etkinlik
planlama silrecinde farkh bakis agilari kazandirdigini ve fen etkinliklerine yoénelik hazirliklarini
giclendirdigini ifade etmistir. Buna karsilik, aile bireyleriyle bilimsel sohbet etme sikliginin nicel
bulgularda tutumlar (zerinde anlaml bir etkisinin olmamasi, nitel verilerle de ortismektedir.
Katihmcilar, fen 6gretimine yonelik tutumlarinin aile ortamindan ziyade lniversite dersleri, uygulamali
calismalar ve kisisel 6grenme deneyimleri tizerinden sekillendigini vurgulamistir.

Nicel bulgular, 6gretmen adaylarinin ders disi zamanlarda bilimsel yayinlari (haber, dergi, kitap) takip
etme ve sosyal medya veya internet ortamlarinda bilimsel igeriklerle etkilesimde bulunma diizeylerinin
fen 6gretimine yonelik tutumlar Gzerinde anlamli bir etkisi oldugunu ortaya koymustur. Bu etki 6zellikle
“Rahatlk—Rahatsizlik”, “Ogretim Oncesi Hazirlik” ve “Yaparak—Yasayarak Ogrenme” boyutlarinda
belirginlesmistir. Nitel veriler, bu bulgulari destekleyici niteliktedir. Ogretmen adaylari, fen etkinlikleri
icin fikirlerini siklikla dijital platformlardan edindiklerini, gérsel ve deney temelli iceriklerin 6gretime
hazirlik streglerini kolaylastirdigini ve fen 6gretimine yénelik motivasyonlarini artirdigini ifade etmistir.
Ayrica, bilimsel iceriklerle dizenli etkilesimde bulunan adaylarin, ¢ocuklari siirece aktif olarak dahil
etmeye daha istekli olduklari ve yaparak—yasayarak 6grenmeye daha fazla dnem verdikleri gértlmustir.

Nicel ve nitel bulgular birlikte degerlendirildiginde, fen 6gretimine yonelik tutumlarin demografik
degiskenlerden ziyade uygulama deneyimi ve bilimsel iceriklerle kurulan etkilesim dizeyi tarafindan
daha gicli bigimde sekillendigi anlasilmaktadir. Nitel verilerde 6ne ¢ikan “hazirhk yapma”, “deneyim
kazandikga rahatlama”, “cocuga uygunluk” ve “aktif 6grenme” vurgulari; nicel bulgularda 6zellikle Ust
sinif dlizeyindeki ve bilimsel iceriklerle diizenli etkilesimde bulunan 6gretmen adaylarinin daha olumlu
tutum puanlarina sahip olmasiyla tutarl bir biitlin olusturmaktadir. Bu baglamda, fen 6gretimine yonelik
tutumun yalnizca bireysel bir egilim degil; deneyim, dijital 6grenme kaynaklari ve pedagojik hazirlik

sliregleriyle desteklenen ¢ok boyutlu bir yapi oldugu goriilmektedir.
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Ucglincii Alt Probleme Ait Bulgular

Okul oncesi 6gretmen adaylarinin epistemolojik inanglari ile fen 6gretimine yonelik tutumlar
arasindaki iliskiyi belirlemek amaciyla Pearson korelasyon analizi yapilmistir. Analiz sonuglari,
epistemolojik inanglar ile fen 6gretimine yonelik tutum arasinda pozitif yonll, orta dizeyde ve
istatistiksel olarak anlamli bir iliski oldugunu gostermistir (r=.334, p< .01). Bu bulgu, epistemolojik inang
dizeyi arttikca fen 6gretimine yonelik tutum puanlarinin da arttigini géstermektedir.

Alt boyut dizeyinde incelendiginde, 6zellikle “Bilginin Gelisimi” (r= .284, p< .01) ve “Bilginin
Gerekgelendirilmesi” (r= .489, p< .01) boyutlarinin fen 6gretimine yonelik tutumla daha gigla iliskiler
gosterdigi goriilmektedir. Bu durum, bilginin degisebilir ve gelisime agik oldugunu kabul eden; bilginin
kanit temelli olarak gerekgelendirilmesi gerektigini vurgulayan 6gretmen adaylarinin fen 6gretimine
daha olumlu bir tutum gelistirdigini ortaya koymaktadir. Epistemolojik inanglarin alt boyutlari ile fen
Ogretimine yonelik tutumun alt boyutlar arasindaki iliskiler incelendiginde de benzer orlintiler
gorilmektedir. Ozellikle “Bilginin Gerekgelendirilmesi” boyutunun, “Rahatlik—Rahatsizlik” (r= .475, p<
.01), “Ogretim Oncesi Hazirhk” (r= .325, p< .01), “Yaparak—Yasayarak Fen Ogretimi” (r= .361, p< .01) ve
“Gelisimsel Uygunluk” (r= .382, p< .01) boyutlari ile anlamh ve gorece ylksek dilizeyde iliskiler
gostermesi dikkat ¢cekmektedir. Benzer sekilde, “Bilginin Gelisimi” boyutu da tutumun alt boyutlariyla
pozitif ve anlamli iligkiler ortaya koymustur. Buna karsilik, “Bilginin Kaynagi” boyutunun fen 6gretimine
ybnelik genel tutumla anlamli bir iliski géstermedigi (r= .015, p> .05) belirlenmistir. Bu bulgu, bilginin
kaynagina iliskin inanglarin tek basina fen 6gretimine yonelik tutumu belirlemede yeterli olmadigini
distindirmektedir.

Nitel veriler de nicel bulgulari desteklemektedir. Goérismelerde 6gretmen adaylari, bilginin
degisebilir, sorgulanabilir ve kanita dayal bir yapiya sahip oldugunu kabul ettiklerinde fen 6gretimine
daha esnek ve yenilik¢i yaklastiklarini ifade etmistir. Katilimcilar, fen 6gretimini sabit ve kesin dogrularin
aktarimi olarak degil; kesfetmeye, sorgulamaya ve yeniden yapilandirmaya acgik bir siire¢ olarak
tanimlamistir. Bu durum, epistemolojik inanglarin gelismisliginin fen 6gretimine yonelik olumlu tutumlan
destekledigini gostermektedir (Tablo 16).

Genel olarak degerlendirildiginde, epistemolojik inanglar ile fen 6gretimine yonelik tutumlar arasinda
anlamli ve bitincdl bir iliski bulundugu; 6zellikle bilginin gelisimi ve gerekgelendirilmesine yonelik daha
gelismis inanclarin, 6gretmen adaylarinin fen 6gretimine yonelik rahathk, hazirhk ve uygulama
egilimlerini gliclendirdigi gérilmektedir.

Tablo 16
Okul Oncesi Ogretmen Adaylarinin Epistemolojik inanglariyla Fen Ogretimine Yénelik Tutum Puanlari
Arasindaki iliskiyi Gésteren Korelasyon Analizi Sonuglari

Olgek ve Alt

Bogyutlaru (1) (2) (3) (4) (5) (6) (7 (8) (9) (10)
Epistemolojik inang 1

(1)

Bilginin Kaynagi *x

Boyutu (2) 655 1

Bilginin Kesinligi - -

Boyutu (3) .779 .660 1

::5:‘:: g‘;"s'm' 727%% 129 .300%* 1

Bilginin

Gerekgelendirilmesi  .721** .091 240%*  746%*% 1
Boyutu (5)

Fen Ogretimine
Yoénelik Tutum (6)
Rahat-Rahatsizlik
Boyutu (7)
Ogretim Oncesi
Hazirhk Boyutu (8)

.334** 015 151* .284**  489** 1

.281**  -.019 .081 .251%*%  475%*  839*%* 1

.164* -.036 .025 141* .325**  .808** .678** 1
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Olgek ve Alt
Boyutlaru

(1) () 3) (4) (5) (6) (7) (8) (9) (10)

Yaparak Yagayarak
Fen Ogretimi Boyutu .246** .036 .080 224%*  361**  768*%*  641** 614** 1
(9)

Gelisimsel Uygunluk

.329** 050 \233%*%  263**  382%*  742%*  443**  358**  312*%* 1
Boyutu (10)

*p<.05; **p< .01
Tartisma
Birinci Alt Probleme iliskin Tartisma

Bu calismada okul 6ncesi 6gretmen adaylarinin epistemolojik inanclarinin sinif diizeyine gore anlamli
bicimde farklilasmamasi, epistemolojik inancglarin Gniversite egitimi slrecinde kendiliginden gelisen
yapilar olmadigini gostermektedir. Epistemolojik inanglar, bireyin bilginin dogasina iliskin temel
kabullerini yansitan ve gorece duragan ozellikler tasiyan biligsel yapilardir. Bu yapilarin déntsimdi,
yalnizca sinif seviyesinin ilerlemesiyle degil; bilginin dogasini agik bicimde hedefleyen, sorgulamaya
dayali ve bilingli 6gretim deneyimleriyle desteklenmektedir. Bu baglamda, Ogretmen yetistirme
programlarinda bilginin dogasina ve bilimsel bilginin Gretim sirecglerine yonelik dolayli ve sinirli
vurgularin, epistemolojik inanglarin sinif dizeyine bagh olarak farklilasmamasinda etkili oldugu
soylenebilir. Elde edilen bu bulgu, Kosa (2018) ve Eren’in (2006) sinif diizeyine bagh anlamh bir farklilk
bulunmadigini rapor eden c¢alismalariyla ortismektedir. Buna karsilik, Eroglu ve Given’in (2006) sinif
diizeyinin etkili olabilecegini ileri stiren bulgulari, epistemolojik gelisimin sinif seviyesinden ¢ok program
icerigi ve 6grenme deneyimlerinin niteligiyle iliskili oldugunu diisiindiirmektedir.

Cinsiyet degiskenine iliskin analizlerde epistemolojik inanclar agisindan anlamli bir farklihgin ortaya
cikmamasi da, bu inanglarin demografik o6zelliklerden ziyade bireyin bilissel ve egitsel yasantilariyla
sekillendigini desteklemektedir. Bu sonug, Bicer ve digerleri (2013) ile Tumkaya’nin (2012) bulgulariyla
paralellik gostermektedir. Her ne kadar bazi calismalarda cinsiyetin belirli alt boyutlarda etkili olabilecegi
belirtiimis olsa da (Kizikli, 2016; Terzi, 2005), mevcut calismada béyle bir ayrismanin goérilmemesi,
o6gretmen adaylarinin benzer akademik ve pedagojik deneyimlere maruz kalmalarinin cinsiyet etkisini
sinirlamis olabilecegini disuindiirmektedir.

Bilimsel etkilesim davranislari baglaminda degerlendirildiginde, arkadaslar veya aile bireyleriyle
bilimsel konular hakkinda sohbet etme sikliginin epistemolojik inanglar Gzerinde belirleyici bir etki
yaratmamasi dikkat ¢cekmektedir. Bu bulgu, glindelik ve yapilandiriilmamis etkilesimlerin epistemolojik
inanglarin donisimi icin tek basina yeterli olmadigini gostermektedir. Epistemolojik gelisimin daha ¢ok
sistematik, sorgulamaya dayali ve bilissel ¢atisma iceren 6grenme ortamlarinda desteklendigi
dusuniildiginde (Hofer & Pintrich, 1997), giindelik ve yapilandiriimamis bilimsel sohbetlerin bu
¢alismanin baglaminda epistemolojik inanglara dogrudan yansimamis olmasi anlamli goriinmektedir.
Nitel bulgularda 6gretmen adaylarinin uygun kosullar saglandiginda bilimsel tartismalara katilmaya
istekli olduklarini ifade etmeleri, bu etkilesimlerin potansiyel tasidigini; ancak mevcut kosullarda
epistemolojik inanglara dogrudan yansimadigini ortaya koymaktadir.

Buna karsilik, sosyal medya ve dijital platformlar lzerinden bilimsel icerikleri diizenli olarak takip
eden O6gretmen adaylarinin epistemolojik inan¢ diizeylerinin daha yilksek olmasi, bilgiyle kurulan
etkilesimin niteliginin epistemolojik gelisimde ayirt edici bir rol oynadigini gostermektedir. Ozellikle
bilginin gelisimi ve bilginin gerekcelendirilmesi boyutlarinda ortaya g¢ikan bu farkhliklar, dijital ortamlarin
giincel bilgiye erisim, coklu bakis acilariyla karsilasma ve kanit temelli degerlendirme firsatlari sunmasiyla
aciklanabilir. Bu bulgu, dijital bilimsel iceriklerin epistemolojik farkindaligi destekleyici bir 6grenme
kaynagi olarak islev gorebilecegini vurgulayan Kaplan’in (2023) bulgulariyla da ortlismektedir.

Genel olarak degerlendirildiginde, okul 6ncesi 6gretmen adaylarinin epistemolojik inancglarinin
demografik degiskenlerden c¢ok, bilgiyle kurduklari etkilesim bicimleri dogrultusunda sekillendigi
gorilmektedir. Ozellikle dijital bilimsel iceriklerle diizenli etkilesim, epistemolojik inanglarin gelisiminde
ayirt edici bir rol oynamaktadir. Bu baglamda elde edilen bulgular, 6gretmen yetistirme programlarinda
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dijital bilimsel kaynaklarla etkilesimi destekleyen, sorgulamaya dayal ve bilginin dogasini agik bigimde
ele alan 6gretim tasarimlarinin epistemolojik farkindaligin gelisiminde 6nemli bir potansiyel tasidigini
gostermektedir.

ikinci Alt Probleme iligskin Tartisma

Bu calismada elde edilen bulgular, okul 6ncesi 6gretmen adaylarinin fen 0Ogretimine yonelik
tutumlarinin bazi degiskenler agisindan anlamli bicimde farklilastigini, bazi degiskenler agisindan ise
benzer bir dagilim gosterdigini ortaya koymaktadir. Genel olarak sonuglar, fen 6gretimine yonelik
tutumlarin demografik o6zelliklerden ¢ok; 6gretmen adaylarinin uygulama deneyimleri ve bilimsel
iceriklerle kurduklari etkilesimler dogrultusunda sekillendigine isaret etmektedir.

Sinif diizeyi degiskenine iliskin bulgular, 6gretmen adaylarinin fen 6gretimine yonelik tutumlarinin
sinif seviyesi arttikga daha olumlu bir yénde gelistigini gdstermektedir. Ozellikle liglincii ve dérdiincii
sinif 6gretmen adaylarinin daha yiiksek tutum puanlarina sahip olmasi, 6gretmenlik uygulamalari, staj
deneyimleri ve fen 0Ogretimine yonelik uygulamal derslerin tutum gelisiminde belirleyici bir rol
oynadigini distindirmektedir. Bu bulgu, sinif dizeyinin tek basina belirleyici bir degisken olmaktan
ziyade, 6gretmen adaylarinin staj, uygulama dersleri ve bilimsel iceriklerle kurduklari etkilesimlerle
birlikte degerlendirildiginde anlam kazandigini distindiirmektedir. Uyanik Balat'in (2011) uygulama
temelli deneyimlerin fen 6gretimine yoénelik tutumlarn destekledigini gbsteren bulgulari, bu sonucu
destekler niteliktedir. Dolayisiyla fen 6gretimine yonelik olumlu tutumlarin gelisiminde, kuramsal
bilgiden ziyade deneyimsel 6grenme firsatlarinin belirleyici oldugu séylenebilir.

Cinsiyet degiskenine iliskin analizler ise fen 6gretimine yonelik tutumlarda anlamli bir farklilik
olmadigini gostermektedir. Bu sonug, Bahgeci Sancar’in (2010) bulgulariyla o6rtismekte ve fen
o6gretimine yonelik tutumlarin cinsiyet temelli bir ayrismadan ziyade, 6gretmen adaylarinin yasantilari ve
pedagojik deneyimleriyle sekillendigini dusindirmektedir. Her ne kadar bazi calismalarda kadin
O6gretmen adaylarinin daha olumlu tutumlar sergiledigi rapor edilmis olsa da (Uyanik Balat vd., 2018),
mevcut c¢alismada cinsiyet etkisinin ortaya ¢ikmamasi, 6gretmen adaylarinin benzer akademik ve
uygulamal 6grenme ortamlarina maruz kalmalarinin bu degiskenin etkisini sinirlamis olabilecegi seklinde
yorumlanabilir.

Sosyal etkilesim degiskenleri baglaminda degerlendirildiginde, arkadaslariyla bilimsel konular
hakkinda sik sik sohbet eden 6gretmen adaylarinin fen 6gretimine yoénelik daha olumlu tutumlar
gelistirdikleri gortilmektedir. Bu bulgu, akran etkilesiminin fen 6gretimine yonelik motivasyon, 6gretime
hazirlik algisi ve 6gretim siirecine yonelik zihinsel hazirbulunusluk tizerinde destekleyici bir rol oynadigini
gostermektedir (Bandura, 1986; Vygotsky, 1978). Akranlarla ylratilen bilimsel tartismalarin, 6gretmen
adaylarinin fikir paylasimi yapmalarina, etkinlik planlamaya yonelik giiven gelistirmelerine ve 6gretim
siirecini daha bilingli bicimde yapilandirmalarina katki sagladigi sdylenebilir. Ogretmen egitimi
baglaminda yapilan galismalar, akran temelli etkilesimlerin 6gretmen adaylarinin pedagojik yeterlik
algilarini ve 6gretime yonelik olumlu tutumlarini giiglendirdigini ortaya koymaktadir (Osborne, 2010). Bu
durum, fen Ogretimine yoénelik tutumlarin yalnizca bireysel degil, ayni zamanda sosyal 6grenme
baglaminda sekillenen bir yapi oldugunu géstermektedir.

Buna karsilik, aile bireyleriyle bilimsel konular hakkinda sohbet etme sikliginin fen 6gretimine yonelik
tutumlarda anlamli bir farklihk yaratmamasi, bu tutumlarin aile ortamindan ziyade 6gretmen adaylarinin
akademik ve mesleki deneyimleri Gzerinden bicimlendigini disindirmektedir. Nitel bulgularda
o6gretmen adaylarinin fen 6gretimine iliskin gorislerini daha ¢ok tniversite yasantilari, uygulama dersleri
ve staj deneyimleri lzerinden temellendirmeleri, bu sonucu destekler niteliktedir. Dolayisiyla aile
ortamindaki bilimsel etkilesimlerin, fen 6gretimine yonelik tutumlar Gzerinde dolayl ve sinirli bir etkiye
sahip oldugu soylenebilir.

Dijital ortamlar ve bilimsel igerik takibi baglaminda elde edilen bulgular, fen 6gretimine yoénelik
tutumlarin en belirgin bicimde bu degiskenle iliskili oldugunu ortaya koymaktadir. Sosyal medya ve dijital
platformlarda bilimsel icerikleri diizenli olarak takip eden 6gretmen adaylarinin, fen 6gretimine yonelik
daha olumlu tutumlar sergiledikleri gériilmektedir. Ozellikle dgretim dncesi hazirlik, yaparak—yasayarak
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o6grenme ve fen 6gretiminde rahathk boyutlarinda ortaya ¢ikan bu farkliliklar, dijital bilimsel igeriklerin
o6gretmen adaylarinin pedagojik hazirlik diizeylerini ve 6gretime yonelik 6z glivenlerini destekledigini
gostermektedir. Dijital ortamlarda sunulan giincel ve gorsel destekli bilimsel igeriklerin, 6gretmen
adaylarinin etkinlik planlama sureglerini kolaylastirdigi, 6gretim sirecine iliskin fikir Gretimlerini
zenginlestirdigi ve fen 6gretimine yonelik algilarini olumlu yénde dénusturdiigli séylenebilir. Bu durum,
teknolojinin pedagojik icerikle bitlnlesik kullaniminin 6gretmen adaylarinin 6gretim yaklasimlarini ve
tutumlarini glglendirdigini vurgulayan TPACK cergevesiyle (Koehler & Mishra, 2009) ve dijital bilimsel
iceriklerin 6gretmen adaylarinin pedagojik farkindaliklari tGzerindeki etkisini ortaya koyan calismalarla
(Kaplan, 2023) ortismektedir.

Genel olarak degerlendirildiginde, fen 6gretimine yonelik tutumlarin demografik 6zelliklerden gok;
uygulama deneyimi, akran etkilesimi ve bilimsel igeriklerle kurulan etkilesim diizeyi tarafindan
sekillendigi gorulmektedir. Bu sonuglar, fen 6gretimine yonelik olumlu tutumun yalnizca duyussal bir
egilim degil; pedagojik hazirhk, uygulama deneyimi ve bilimsel igeriklerle etkilesim gibi ¢coklu boyutlarin
kesisiminde sekillenen bir yapi oldugunu géstermektedir.

Uclincii Alt Probleme iliskin Tartisma

Bu arastirmanin Uglincli alt problemine iliskin bulgular, okul 6ncesi 6gretmen adaylarinin
epistemolojik inanglari ile fen 6gretimine yonelik tutumlarinin birbirinden bagimsiz yapilar olmadigini;
aksine, karsilikli olarak etkilesen ve birlikte gelisen bilissel ve pedagojik yapilar oldugunu ortaya
koymaktadir. Bu iliski, 6gretmen adaylarinin bilgiye yonelik anlayis bigimlerinin, fen 6gretimine nasil
yaklastiklarini ve 6gretim siirecini nasil yapilandirdiklarini dogrudan etkiledigini géstermektedir. Bu
iliskinin nedensel bir baglamda degil, 6gretmen adaylarinin bilissel ve pedagojik yonelimlerinin birlikte
sekillenmesi cercevesinde degerlendirilmesi gerekmektedir.

Epistemolojik agidan daha gelismis inanglara sahip 6gretmen adaylarinin, bilgiyi sabit ve aktariimasi
gereken bir yapidan ziyade; sorgulanabilir, gerekgelendirilebilir ve gelisime agik bir sire¢ olarak
algiladiklari goriilmektedir. Bu bilgi anlayisi, fen 6gretimine yonelik tutumlara da yansimakta; 6gretmen
adaylarinin fen 6gretimini deneyime dayali, 6grenciyi merkeze alan ve arastirma temelli bir 6grenme
alani olarak yapilandirmalarini desteklemektedir. Dolayisiyla fen 6gretimine yénelik olumlu tutumlarin,
yalnizca duyussal bir egilim degil; 6gretmenin bilgi anlayisiyla butiinlesmis bilissel ve pedagojik bir
yonelim oldugu soylenebilir. Alan yazinda epistemolojik inanglarin 6gretim yaklasimlarini ve sinif igi
kararlari yonlendirdigi; 6zellikle sorgulamaya dayali ve 6grenci merkezli 6gretim pratikleriyle yakindan
iliskili oldugu vurgulanmaktadir (Brownlee vd., 2011).

Alan yazindaki ¢alismalar da epistemolojik inanglar ile 6gretim tutumlari arasindaki bu bdtinleyici
iliskiyi desteklemektedir. Bayrak Demir (2019) ve Cevik (2022), epistemolojik agidan daha gelismis
inanglara sahip 6gretmen adaylarinin fen 6gretiminde daha sorgulayici, planl ve 6grenci etkilesimini
onceleyen vyaklasimlar benimsediklerini belirtmektedir. Bu c¢alismalar, bilginin dogasina iliskin
farkindahgin 6gretmenlerin 6gretim silrecine yonelik 6z-yeterlik algilarini ve pedagojik tercihlerini
giclendirdigini gostermektedir.

Bu arastirmada elde edilen nitel bulgular, s6z konusu iliskiyi daha derinlemesine anlamlandirmaya
olanak tanimaktadir. Ogretmen adaylarinin fen égretimine yénelik tutumlarini agiklarken siklikla “hazirlik
yapma”, “deneyimle rahatlama”, “yanlis bilgi aktarma kaygisi” ve “cocugun aktif katimini saglama” gibi
ifadelere yer vermeleri, epistemolojik inanglarin fen 6gretimine yonelik tutumlarin arka planinda islevsel
bir rol oynadigini dislindirmektedir. Bilgiyi sorgulama ve gerekgelendirme egilimi arttikga, 6gretmen
adaylarinin fen o6gretiminde kendilerini daha gilivende hissettikleri ve 6gretim siirecini daha bilingli

bicimde yapilandirdiklari goriilmektedir.

Bu baglamda, epistemolojik inanglar ile fen 0Ogretimine yonelik tutumlar arasindaki iliskinin,
o6gretmen adaylarinin yalnizca ne bildikleriyle degil; bilgiyi nasil yapilandirdiklari ve 6gretim siirecinde bu
bilgiyle ne yaptiklariyla yakindan iliskili oldugu soylenebilir. Epistemolojik farkindalik, fen 6gretimine
yonelik tutumlarin derinlesmesini ve pedagojik olarak temellendirilmesini saglayan bir zemin islevi
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gormektedir. Benzer bicimde, uygulama deneyimleriyle desteklenmeyen epistemolojik bir bilgi
anlayisinin da 6gretim siirecine sinirli diizeyde yansiyabilecegi anlasiimaktadir.

Bu arastirmada elde edilen bulgular, okul dncesi 6gretmen adaylarinin epistemolojik inanglari ile fen
Ogretimine yonelik tutumlari arasinda anlamli ve bitunleyici bir iligki bulunduguna isaret etmektedir. Bu
bulgu, 68retmen yetistirme programlarinda epistemolojik farkindahgi guglendiren 6grenme ortamlari ile
uygulama temelli fen 6gretimi deneyimlerinin birlikte ve bitincil bicimde tasarlanmasinin énemini
vurgulamaktadir. Bilgiyi sorgulayan, gerekcelendiren ve gelisime acgik bir anlayisin; fen 6gretimine
yonelik daha bilingli, glivenli ve 6grenci merkezli tutumlarin gelisimini destekledigi gérilmektedir.

Sonug

Bu arastirma, okul éncesi 6gretmen adaylarinin epistemolojik inanglari ile fen 6gretimine yonelik
tutumlari arasindaki iliskiyi butiincll bir cercevede ortaya koymaktadir. Elde edilen bulgular, 6gretmen
adaylarinin epistemolojik inanglarinin demografik degiskenlerden ¢ok, bilgiyle kurduklari etkilesimin
niteligiyle sekillendigini; fen 6gretimine yénelik tutumlarin ise uygulama deneyimleri, akran etkilesimi ve
bilimsel igeriklerle etkilesim dlzeyiyle yakindan iliskili oldugunu ortaya koymaktadir.

Arastirma sonuglari, epistemolojik inanglarin Gniversite egitimi siirecinde kendiliginden gelisen
yapilar olmadigini; bilginin dogasini acik bicimde hedefleyen, sorgulamaya dayali ve bilingli 6gretim
deneyimleriyle desteklenmesi gerektigini gdstermektedir. Ozellikle dijital bilimsel igeriklerle diizenli
etkilesim kuran 6gretmen adaylarinin, bilginin gelisimi ve gerekgelendirilmesi boyutlarinda daha gelismis
epistemolojik inancglara sahip olmalari, bilgiyle kurulan etkilesimin niteliginin epistemolojik farkindalik
acisindan belirleyici oldugunu géstermektedir.

Fen 6gretimine yonelik tutumlar acgisindan degerlendirildiginde, 6gretmen adaylarinin tutumlarinin
sinif diizeyi arttikca olumlu yonde gelistigi; bu gelisimin oOzellikle uygulama temelli dersler, staj
deneyimleri ve ¢ocuklarla dogrudan etkilesim yoluyla desteklendigi gorilmektedir. Akranlarla yiratilen
bilimsel etkilesimler ve dijital bilimsel icerik takibi de, 6gretmen adaylarinin fen 6gretimine yonelik
motivasyonlarini, pedagojik hazirlk algilarini ve 6gretime yonelik 6z glivenlerini giglendiren 6nemli
unsurlar olarak 6ne gikmaktadir.

Arastirmanin en dikkat gekici sonuglarindan biri, epistemolojik inanglar ile fen 6gretimine yonelik
tutumlar arasinda anlamli ve pozitif bir iliski bulunmasidir. Bu bulgu, 6gretmen adaylarinin bilgiye iliskin
anlayis bicimlerinin, fen 6gretimini nasil algiladiklari ve 6gretim siirecini nasil yapilandirdiklari Gzerinde
belirleyici bir rol oynadigini géstermektedir. Bilgiyi sorgulanabilir, gerekcelendirilebilir ve gelisime acik bir
yapi olarak goéren 6gretmen adaylarinin, fen 6gretimine yonelik daha bilingli, giivenli ve 6grenci merkezli
tutumlar gelistirdikleri anlasilmaktadir.

Genel olarak bu arastirma, okul 6ncesi 6gretmen adaylarinin epistemolojik inanglari ile fen
Ogretimine yonelik tutumlarinin birbirinden bagimsiz degil; birlikte gelisen ve birbirini besleyen yapilar
oldugunu ortaya koymaktadir. Bu sonuglar, 6gretmen vyetistirme programlarinda epistemolojik
farkindahgi giiclendiren 6grenme ortamlari ile uygulama temelli fen 6gretimi deneyimlerinin bitlncil
bicimde ele alinmasinin, nitelikli ve strdirilebilir fen 6gretimi agisindan kritik bir éneme sahip oldugunu
gostermektedir.

Oneriler

Bu arastirmadan elde edilen bulgular dogrultusunda, 6gretmen yetistirme sireglerine yonelik Ug
temel 6neri 6ne gikmaktadir.

ilk olarak, 6gretmen adaylarinin epistemolojik farkindaliklarini gelistirmeye yénelik iceriklere
6gretmen yetistirme programlarinda daha sistematik bicimde yer verilmelidir. Bilginin dogasi, bilimsel
bilginin gerekgelendirilmesi ve degisebilirligi gibi kavramlarin; bilim tarihi, argimantasyon temelli
tartismalar ve sorgulamaya dayal 6grenme etkinlikleriyle desteklenmesi, adaylarin bilgiye yonelik daha
elestirel ve bilingli bir yaklasim gelistirmelerine katki saglayabilir.
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ikinci olarak, fen dgretimine ydnelik olumlu tutumlarin gelisimini desteklemek amaciyla 6gretmen
adaylarinin erken siniflardan itibaren uygulamali fen 6gretimi deneyimleriyle bulusturulmasi énemlidir.
Staj uygulamalari, sinif ici gézlemler ve okul temelli projeler araciligiyla adaylarin gocuklarla dogrudan
etkilesim kurmalari; fen 6gretimine iliskin 6zglivenlerini, pedagojik hazirlik diizeylerini ve mesleki
motivasyonlarini gi¢lendirebilir.

Ugilincli olarak, dijital okuryazarlik ve teknoloji entegrasyonu ogretmen egitimi programlarinin
ayrilmaz bir bileseni haline getirilmelidir. Sosyal medya, ¢evrim ici bilimsel icerikler ve yapay zeka
destekli dijital araglarin Ogretim sireglerinde nasil etkili ve pedagojik agidan uygun bicimde
kullanilabilecegine yonelik rehberlik sunulmasi, 6gretmen adaylarinin hem epistemolojik farkindaliklarini
hem de fen 6gretimine yonelik tutumlarini destekleyici bir rol oynayabilir.

Arastirmanin Sinirliliklan

Bu arastirma, bir devlet Uuniversitesinde 6grenim goéren okul Oncesi 6gretmen adaylariyla
ylratilmistar. Katihmcilarin tek bir Gniversitenin 6gretmen yetistirme programina dahil olmalari, elde
edilen bulgularin  farkh  Gniversitelerdeki 6gretmen adaylarina dogrudan genellenmesini
sinirlandirmaktadir.

Bunun yani sira arastirma, 6gretmen adaylarinin sosyal medya ve dijital platformlar tzerinden
bilimsel igerik takibiyle sinirlidir. Dijital ortamlarda takip edilen igeriklerin niteligi, derinligi ve pedagojik
uygunlugu ayrintil  olarak incelenmemistir. Bu nedenle dijital bilimsel igeriklerle etkilesimin
epistemolojik inanglar ve fen 6gretimine yonelik tutumlar Gzerindeki etkileri, icerik tirleri ve kullanim
bigimleri baglaminda sinirh bir cergcevede degerlendirilmistir.

Yazar Katki Orani

Birinci yazar, arastirmanin tez ¢alismasi kapsaminda ydritilen veri toplama siirecini gergeklestirmis,
nicel ve nitel veri analizlerini yapmis, literatlir taramasini yirtitmis ve calismanin ilk taslak metnini
hazirlamistir.

ikinci yazar, arastirmanin kuramsal cercevesinin giiclendiriimesine katki sunmus; nicel ve nitel
bulgulari butlincul bir yaklasimla yeniden yorumlamis; giris, tartisma, sonug, Oneri ve sinirliliklar
bélimlerini yeniden yapilandirmig; hakem ve editor geri bildirimleri dogrultusunda revizyon siirecini
ylriitmis ve makalenin ingilizce versiyonunu hazirlamistir.
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hareket edilmistir. Bilimsel Arastirma ve Yayin Etigi'ne aykiri herhangi bir uygulama
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