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Abstract. Science communication and
education play a vital role in making
scientific knowledge accessible and
trustworthy in society. However, declining
trust in scientific authority, the proliferation
of disinformation, and epistemic crises
underscore the heightened responsibility
of scientists and educators. This study
investigates the moderated mediation role
of epistemic responsibility in the correlation
between science communication and
epistemic trust through science education.
Adopting an exploratory sequential
mixed-methods design, the research

first employed qualitative focus group
interviews with purposively sampled
expert science. Thematic analysis identified
key patterns, informing the subsequent
quantitative phase, where a validated scale
was developed through rigorous reliability
and validity testing. Results confirmed

that epistemic responsibility functions as

a moderated mediation between science
communication and epistemic trust within
science education. The findings emphasize
the need for educational policies to

foster students’ epistemic sensitivity via
ethics-based and inquiry-driven learning
environments. By integrating qualitative
insights with quantitative validation, this
study contributes to addressing epistemic
challenges in science communication and
education, offering practical implications
for enhancing trust and accountability in
scientific discourse.
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Introduction

Making scientific knowledge comprehensible and reliable at the social
level is one of the most fundamental functions of science communication
and education. However, the erosion of trust in scientific authority (Bucchi
&Trench, 2025; Franco-Mariscal, 2024; Thomas & Boon, 2023), the spread of
disinformation (Blackie et al., 2023), and the deepening of epistemic crises
(Ohlhorst, 2023) increase the responsibility of scientists and educators. In this
context, how to establish the correlation between science communication
and epistemic trust (Besley & Dudo, 2022; Bucchi & Trench, 2025; Dormandy,
2019; Zagzebski, 2020), especially how to equip students with epistemic re-
sponsibility in the science education process (Beeghly & Madva, 2020; Boult,
2024; Schmidt & Ernst, 2020), and what kind of a moderated mediation role
it plays in this correlation is a critical research question. Epistemic trust is not
only limited to the belief in the source of knowledge (Llena et al., 2024) but
also includes the responsibility assumed by students for accessing (Huang
et al.,, 2022), evaluating, and interpreting knowledge (Duschinsky & Foster,
2021). Therefore, science education should not be limited to the transfer of
factual knowledge (Akpan & Kennedy, 2021; Farbir, 2020) but should develop
critical thinking, evidence-based reasoning, and epistemic self-efficacy skills
(Unsworth, 2020; Varlik et al., 2024), which may be more decisive for the ef-
fectiveness of science communication (lllingworth, 2022).

https://doi.org/10.33225/jbse/25.24.637



Journal of Baltic Science Education, Vol. 24, No. 4, 2025

SCIENCE COMMUNICATION AND EPISTEMIC TRUST THROUGH SCIENCE EDUCATION: THE ISSN 1648-3898 /print/
MODERATED MEDIATION ROLE OF EPISTEMIC RESPONSIBILITY
MODERATED ) ISSN 2538-7138 /onine/

Literature Review

Understanding the correlation between science communication and epistemic trust must first be addressed
at the intersection of theoretical approaches in the sociology of knowledge, philosophy of education, and science
studies. In analyzing the social construction of knowledge and the dynamics of trust, social epistemology emphasizes
that the legitimacy of scientific knowledge depends not only on intrinsic truth (Fuller, 2002) but also on processes
of social acceptance (Fricker et al., 2020). In this context, Habermas’ theory of communicative action argues that
epistemic trust is directly related to communicative transparency (Honneth & Joas, 1991), suggesting that scientific
discourse develops in an environment of rational debate and free communication (Thompson, 1983). The role of
science education in building epistemic trust can be evaluated in the light of critical pedagogy (Kincheloe, 2008)
and constructivist learning theories (Bada & Olusegun, 2015). Unlike traditional teaching models, the focus of sci-
ence education on epistemic inquiry processes (Giroux, 2020) enables students to critically evaluate the source,
limits, and reliability of knowledge (Bowers, 2005; Forbes, 2023). The concept of epistemic responsibility comes into
play here, stating that students have an obligation to actively question, verify, and interpret information (Ashton
et al., 2020), rather than merely consuming it as passive recipients (Lackey, 2021). In the science communication
literature, public science communication models (LeBmdllmann et al., 2019) and scientific literacy (Maienschein,
1998; Varlik, 2024; Varlik, 2025) approaches explore ways to build trust in the public circulation of knowledge (Het-
land, 2014; Lederman et al., 2025). However, the concept of epistemic justice should not be ignored in this process.
Inequalities in access to knowledge and domination of authority can undermine epistemic trust (Krliger et al., 2022;
Lin & Puntambekar, 2024). Therefore, the epistemic autonomy-building function of science education (Corrigan et
al., 2020; Osborne & Allchin, 2024) can strengthen trust-building by supporting students’ critical engagement in
scientific discourses (Biswas et al., 2021). Briefly, by bringing together the theories of social epistemology, critical
pedagogy, and science communication, this research aims to examine how science education moderated media-
tion between science communication and epistemic trust through the development of epistemic responsibility.
Because the theoretical framework, by questioning the dynamics in the processes of knowledge production,
transmission, and legitimization, reveals that epistemic trust is not only a matter of ‘belief’ (Crasnow & Intemann,
2024) but also a matter of critical engagement and responsible knowledge practices (Teo et al., 2020). From a
theoretical perspective, in today’s information society, the reliability and dissemination of scientific knowledge are
becoming increasingly complex (Padalkar et al., 2023), and disinformation and scientific skepticism, especially on
digital platforms, deepen the crisis of epistemic trust (Janette, 2020; (Thomas & Boon, 2023). In this context, the
effectiveness of science communication and the quality of science education play a key role in rebuilding public
trust in scientific processes and institutions (Corrigan et al., 2020; El-Hani et al., 2020; Forbes, 2023; Lewenstein &
Baram-Tsabari, 2024; Lundgren et al., 2024; McKinnon, 2024). However, when the existing literature and studies
are examined, it is seen that science communication research mostly focuses on one-way information transfer
models (Bertemes et al., 2024; Donohue et al., 2021; Gascoigne et al., 2020; Reincke et al., 2024; Ren et al., 2021;
Weingart et al, 2020; Wilkinson & Webber, 2024), while science education research is mostly limited to pedagogical
methods (Convertini et al., 2023; Dean et al., 2024; Huang et al., 2022; Lundqvist & Lidar, 2020; Liisse et al., 2022;
Miller-Rushing & Hufnagel, 2022; Padalkar et al., 2023; Teo et al., 2020; Thomas & Boon, 2023). The intersections
between these two domains have not been sufficiently explored, especially in the context of the active role and
responsibilities assumed by students in building epistemic trust (Lammert et al., 2023; Pulkkinen & Lagerspetz,
2023; Rinehart et al., 2020; Simon, 2020). It is precisely at this point that the scientific gap becomes apparent. Be-
cause, research examining the correlation between science communication and epistemic trust usually focuses
on institutional factors or the structure of the message (Fage-Butler et al., 2025; Gutierez & Han, 2025; lllingworth
& Allen, 2024; Levine, 2023; Lewenstein & Baram-Tsabari, 2022; Stocklmayer et al, 2024), the moderated mediation
role of epistemic responsibility skills acquired through science education (Hormio & Wringe, 2024; Lechner et al.,
2024; Ranalli, 2025; Tang, 2024) in this correlation has not been systematically addressed. However, students’ ca-
pacities to critically evaluate knowledge, question evidence, and actively participate in scientific processes directly
affect epistemic responsibility (Begby, 2021; Code, 2020; Heikes, 2023), the permanence and robustness of trust in
scientific knowledge (El-Hani et al., 2020). This research, although not very ambitious, aims to fill this critical gap
and investigate how the function of science education in imparting epistemic responsibility (Asikin et al., 2025;
Coppola, 2022; Lechner et al., 2023; Nikolaidis, 2025; Saville et al., 2024; Selco & Chan, 2020) shapes the dynamics
between science communication and epistemic trust (Allchin et al, 2024; Anor, 2024; Farbir, 2020; Gascoigne et al.,
2020; Gutierez & Han, 2025; lllingworth & Allen, 2024; Lin & Puntambekar, 2024; Llena et al., 2024; Reincke et al., 2024;
Ren et al., 2021; Simon, 2020; Wilkinson & Webber, 2024), empirically. Thus, this research determined the moder-
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ated mediation role of epistemic responsibility in the correlation between science communication and epistemic
trust through science education. The unique value of this research emerges in three main dimensions. The first is
to reveal the micro-level mechanisms by analyzing the correlation between science communication and epistemic
trust through individual-level epistemic skills. The second is to offer a new perspective to educational policies by
emphasizing that science education is not only content transfer but also a process of epistemic competence de-
velopment. The third is to develop concrete suggestions on how epistemic responsibility can be an antidote to the
increasing scientific skepticism, especially in the post-truth era. In this respect, this study examines the interaction
between educational sciences and science communication on the axis of epistemic trust from an interdisciplinary
perspective. The findings provide recommendations for pedagogical strategies and communication practices for
science educators, curriculum developers, and science communicators. In the context of educational policy, the
importance of restructuring science literacy programs to focus on critical epistemic skills is highlighted. The research
also provides useful data for actors in the fight against scientific skepticism and disinformation.

Research Questions

1) How do science teachers perceive and define the concepts of science communication, epistemic trust,
science education, and epistemic responsibility?

2) Does epistemic responsibility have a moderated mediation role in the correlation between epistemic
trust and science communication through science education?

Research Methodology
Design

This study, which aims to determine the moderated mediation role of epistemic responsibility in the correlation
between science communication and epistemic trust through science education, is a mixed-method research. As
the research design, the scale development design, which is a sub-design of the exploratory sequential design in
which qualitative and quantitative data are used in a sequential and integrated manner, was adopted (Fetters, 2020;
Mertens, 2023). In this context, qualitative data were first collected, and quantitative analyses were conducted by
developing a scale with validity and reliability in the light of these findings (Creswell & Guetterman, 2019; Johnson
& Christensen, 2020). The methodological basis of the research is the pragmatist paradigm that synthesizes both
idealist and realist approaches (Gunbayi & Sorm, 2020). While the case study design was used in the qualitative
phase (DeMarrais et al., 2024; Okoko et al., 2023), the descriptive survey model was used in the quantitative phase
(Hiebert et al., 2023; Zou & Xu, 2023). The theoretical framework of the research and the hypothesized correlations
are detailed in Figure 1, the schematic model presented within the scope of the research.

Figure 1
The Theoretical Model Designed for the Research

Epistemic
Responsibility

Science Science Epistemic
Communication Education Trust

When Figure 1 is analyzed, science communication supports science education processes by increasing
students’exposure to scientific knowledge. Science education, on the other hand, can increase epistemic trust by
improving students’ understanding of scientific knowledge. As an important variable shaping this basic correla-
tion, epistemic responsibility represents the responsibility and critical thinking skills of students in the process of
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acquiring knowledge. Therefore, the model proposes a moderated mediation structure that aims to test whether
epistemic responsibility, through science education, is a factor that strengthens or weakens the effect of science
communication on epistemic trust.

Sampling

In the qualitative phase of the study, the purposive sampling technique, which is based on the conscious
selection of participants who can provide in-depth information on the research topic, was preferred (Cry & Good-
man, 2024). Accordingly, among the teachers working in science upper-secondaries, expert and lead teachers who
have postgraduate academic degrees and have contributed to international publications in at least one of the
fields of science education, science communication, epistemic trust, or epistemic responsibility were included in
the study. The quantitative phase of this study targeted teachers employed in science upper-secondaries, which
constitute a specialized segment of upper-secondary education in Tirkiye. According to official records from the
Ministry of National Education (2024-2025 academic year), the total population of teachers in these institutions is
9,873.To ensure the sample’s representativeness, a probabilistic sampling approach—specifically, simple random
sampling—was employed. The sample size was determined through statistical power analysis, with a 95% confi-
dence level and a 5% margin of error, yielding a minimum required sample of 370 participants. This sample size
was deemed statistically adequate for generalizability to the target population (Adams & Mcguire, 2023; Blair et
al., 2023; Crano et al., 2023).

Data Collection Tools

In the qualitative phase of the research, themes, categories, and codes were reached through focus group
interviews with science upper-secondary teachers. In the quantitative phase, validity and reliability analyses were
conducted meticulously within the scope of the scale development process. Firstly, an item pool was created for
the identified factors, and content validity was ensured by taking the opinions of the teachers. Then, exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were applied to test the construct validity of the scale.
Internal consistency coefficients of the scale and its sub-dimensions were calculated using McDonald’s Omega
(w), and reliability levels were evaluated.

Exploratory factor analysis (EFA) was conducted on the eleven items comprising the science communication
dimension. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy yielded a value of .855, indicating
sufficient intercorrelations among variables to justify the use of factor analysis. Bartlett’s test of sphericity was sig-
nificant, ¥*(15) = 1256.14, p < .001, confirming the factorability of the correlation matrix. The EFA results revealed
a unidimensional factor structure, with a single factor exhibiting an eigenvalue greater than 1 and accounting for
63.8% of the total variance. Factor loadings ranged from .741 to .834, demonstrating strong item contributions to
the underlying construct. A subsequent confirmatory factor analysis (CFA) was performed to validate the scale’s
structure. The model exhibited acceptable fitindices: y*/df = 3.44, p > .001; Comparative Fit Index (CFl) = .98; Tucker-
Lewis Index (TLI) = .97; Root Mean Square Error of Approximation (RMSEA) = .081; and Standardized Root Mean
Square Residual (SRMR) = .036. All factor loadings were statistically significant (p < .001), ranging from .53 to .87.
Convergent validity was supported by Average Variance Extracted (AVE) values between .55 and .70. Composite
Reliability (CR) coefficients ranged from .82 to .91, indicating robust construct validity (Finch, 2019; Garson, 2023;
Kline, 2023; Roos & Bauldry, 2021; Verma & Verma, 2024). Additionally, McDonald'’s omega (w) coefficient was .882,
providing further evidence of high internal consistency (Luhanga & Harbaugh, 2021; Sorgente et al., 2025). After the
validity and reliability analyses, the final science communication factor was defined as “/7- Simplifying complex terms
while conveying scientific knowledge increases public interest in science. I12- Using experiments and daily life examples
in science lessons makes it easier for students to understand science concretely. 13- The aim of science communication
is not only to convey information but also to provide critical thinking skills. I4- It is important for teachers to popularize
science literacy through tools such as science festivals or social media. I5- Science communication is necessary to inform
the public correctly about global problems such as climate change. 16- The use of technology in science communication
facilitates students’ understanding of the subject.” items were used in the study. The findings revealed that the items
measured science communication validly and reliably.

Exploratory factor analysis (EFA) was performed on the seven items comprising the epistemic trust dimension.
The Kaiser—-Meyer-Olkin (KMO) measure of sampling adequacy was .825, indicating that the data were suitable for
factor analysis. Bartlett’s test of sphericity was significant, ¥*(10) = 794.38, p < .001, further confirming the appro-
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priateness of the correlation matrix for structural examination. The analysis revealed a unidimensional structure,
with a single factor having an eigenvalue greater than 1 and accounting for 63.6% of the total variance. All items
demonstrated strong factor loadings, ranging from .769 to .814, indicating substantial contributions to the latent
construct. Subsequent confirmatory factor analysis (CFA) supported the structural validity of the scale. The model
exhibited excellent fit indices: xz/df =0.60, p > .001; Comparative Fit Index (CFI) = 1.00; Tucker-Lewis Index (TLI) =
1.00; Root Mean Square Error of Approximation (RMSEA) =.000; and Standardized Root Mean Square Residual (SRMR)
=.009. All standardized factor loadings were statistically significant (p < .001), ranging from .56 to .89. Convergent
validity was supported by Average Variance Extracted (AVE) values ranging from .58 to .72. Composite Reliability
(CR) coefficients were between .85 and .93, confirming the robustness of the construct (Finch, 2019; Garson, 2023;
Kline, 2023; Roos & Bauldry, 2021; Verma & Verma, 2024). Additionally, McDonald’s omega (w) coefficient was .857,
providing further evidence of high internal consistency (Luhanga & Harbaugh, 2021; Sorgente et al., 2025). After
the validity and reliability analyses, the final epistemic trust factor was defined as “I7- To trust a source of knowledge,
itisimportant to ask the question ‘Who produced this knowledge and how? I2- Knowledge becomes more reliable when
its accuracy is proven by repeated experiments. 13- Understanding how knowledge was discovered increases trust in that
knowledge. 14- The fact that scientific knowledge can change over time does not reduce the reliability of science, on the
contrary, it shows its ability to improve itself. I5- Asking the question “How did | reach this conclusion?” reinforces trust
in the knowledge learned.” items were used in the study. The findings revealed that the items measured epistemic
trust validly and reliably.

Exploratory factor analysis (EFA) was conducted on the thirteen items comprising the science education dimen-
sion. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy yielded a value of .581, and Bartlett’s test of
sphericity was significant, ¥*(21) = 589.56, p < .001, supporting the factorability of the correlation matrix. According
to Kaiser (1974), a KMO value of .50 or higher indicates that the data are suitable for factor analysis (Kaiser, 1974).
The analysis revealed a unidimensional structure, with a single factor having an eigenvalue greater than 1 and
accounting for 31.8% of the total variance. Factor loadings ranged from .54 to .88, indicating moderate to strong
contributions of items to the latent construct. Subsequently, confirmatory factor analysis (CFA) was conducted to
validate the factor structure. The model showed an acceptable fit to the data: ¥*/df = 3.70, p > .001; Comparative
Fit Index (CFl) = .97; Tucker-Lewis Index (TLI) = .90; Root Mean Square Error of Approximation (RMSEA) = .085;
and Standardized Root Mean Square Residual (SRMR) = .062. All standardized factor loadings were statistically
significant (p < .001), ranging from .58 to .91. Convergent validity was supported by Average Variance Extracted
(AVE) values between .60 and .74. Composite Reliability (CR) coefficients ranged from .87 to .94, indicating strong
internal consistency (Finch, 2019; Garson, 2023; Kline, 2023; Roos & Bauldry, 2021; Verma & Verma, 2024). Further-
more, McDonald’s omega (w) coefficient was .784, confirming the reliability of the scale (Luhanga & Harbaugh,
2021; Sorgente et al., 2025). After the validity and reliability analyses, the final science education factor was defined
as “I1- The main purpose of science education is to provide students with scientific thinking skills. 12- Science education
requires understanding the nature and functioning of science. 13- Making mistakes in science education is a natural part
ofthe learning process and should be encouraged. 14- Scientific concepts should be concretized by associating them with
examples from daily life. I5- Science education should be given with an interdisciplinary approach. I6- Science education
should be integrated with technology and engineering (STEM). I7- Active discovery of students in science education is
more valuable than consuming ready-made information.” items were used in the study. The findings revealed that
the items measured science education in a valid and reliable way.

The psychometric properties of the twelve-item epistemic responsibility dimension were examined through
exploratory and confirmatory factor analyses. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy yielded
an excellent value of .942, while Bartlett’s test of sphericity (x*(16) = 1678.45, p < .001) confirmed the suitability of
the data for factor analysis. Exploratory factor analysis revealed a robust unidimensional structure, with a single
factor demonstrating an eigenvalue exceeding 1.0 and accounting for 72.5% of the total variance. All items showed
substantial factor loadings, ranging from .57 to .90. Confirmatory factor analysis further validated the measurement
model, with all fit indices meeting stringent criteria for model acceptability: */df = 1.95 (p > .001), Comparative
Fit Index (CFI) = .982, Tucker-Lewis Index (TLI) = .971, Root Mean Square Error of Approximation (RMSEA) = .002,
and Standardized Root Mean Square Residual (SRMR) = .001. The standardized factor loadings were statistically
significant (p < .001) and ranged from .61 to .93, indicating strong correlations between the items and their un-
derlying construct. Convergent validity was established through Average Variance Extracted (AVE) values between
.63 and .76, while Composite Reliability (CR) coefficients ranging from .89 to .95 demonstrated excellent internal
consistency (Finch, 2019; Garson, 2023; Kline, 2023; Roos & Bauldry, 2021; Verma & Verma, 2024). The scale’s reli-
ability was further confirmed by a McDonald’s Omega (w) coefficient of .824 (Luhanga & Harbaugh, 2021; Sorgente
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etal,, 2025), indicating strong measurement precision for the epistemic responsibility construct. After the validity
and reliability analyses, the final version of the epistemic responsibility factor was defined as “/7- Using the right
sources and being transparent when transferring knowledge is the basis of epistemic responsibility. I2- Before sharing
information, it is necessary to investigate its evidence and confirm its accuracy. 13- It is important to take responsibility
for one’s own learning process by critically evaluating knowledge. 14- It is a social responsibility to follow ethical rules
while producing and transferring knowledge. I5- Having the courage to review previous knowledge when new evidence
emerges is a requirement of scientific honesty.” items were used in the study. The findings revealed that the scale
measured epistemic responsibility behaviors in a valid and reliable way.

Data Analysis

In the qualitative dimension of the study, thematic analysis was carried out based on the methodological
framework proposed by Gunbayi (2023) in the data analysis process; in this context, theme, category, and content
analyses were systematically applied. Fleiss' Kappa coefficient [K= .869, p < .001], which was calculated to ensure
reliability between coders, was statistically significant and showed a high level of agreement according to the cri-
teria specified by Gwet (2021). The quantitative phase employed Structural Equation Modeling (SEM) to examine
the hypothesized causal correlations within the moderated mediation Model, incorporating science communica-
tion (X) as the independent variable, science education (M) as the mediator, epistemic trust (Y) as the dependent
variable, and epistemic responsibility (W) as a moderating factor. Prior to model testing, the measurement model
was rigorously evaluated through Confirmatory Factor Analysis (CFA), with Composite Reliability (CR) and Aver-
age Variance Extracted (AVE) values examined to establish construct validity and reliability. Following confirma-
tion of acceptable model fit indices, the structural correlations were tested. The analysis utilized a bootstrapping
procedure with 5,000 resamples to assess the significance of indirect effects, thereby enhancing the robustness
of the moderation mediation analysis. Throughout all analytical procedures, adherence to multivariate statistical
assumptions—including normality, linearity, and absence of multicollinearity—was systematically verified to ensure
methodological rigor (Gunbayi, 2024) and the validity of the findings. This research was approved by the Akdeniz
University Social Sciences and Humanities Scientific Research and Publication Ethics Committee with the number
and date [21.05.2025; 332]. No personal information about the participants was shared in both the qualitative and
quantitative phases of the study.

Research Results
Qualitative Results

The theme analyses of how science teachers perceive and define the concepts of science communication,
epistemic trust, science education, and epistemic responsibility are given in Tables 1-4.

Table 1
Themes, Categories, and Codes Related to the Concept of Science Communication

Theme Category Code Participants
Knowledge Transfer Simplification of complex terms AGE
Definition - - - - — —
Social Bonding Science-public communication, accessibility B,E, F
Objective Science Literacy Critical thinking, concretizing abstract concepts C,D,B,G
Method Interactive Teaching Visual tools, technology integration B,G,D
Communication Community Engagement Events, two-way communication D, F
Dynamics Participatory Approach Arousing curiosity, listening to needs F A

When Table 1 is analyzed, it is seen that there are four themes related to science communication. In the
definition theme, the simplification of complex terms (knowledge transfer) and accessibility of science-public
communication (social bonding) were emphasized, revealing the importance of both content and communica-
tion strategy. The distribution of participants (A, G, E and B, E, F) shows that these two goals are supported by
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different stakeholders. In the objective theme, the aim is to develop science literacy through critical thinking and
concretization of abstract concepts; the inclusion of a wider group of participants, such as C, D, B, and G, reflects
an interdisciplinary approach. In the Methodology theme, interactive teaching techniques (visual tools, technol-
ogy integration) are emphasized, and the learning process is supported by dynamic and multi-modalities. In the
Communication Dynamics theme, the emphasis on community participation (activities, two-way communication)
and participatory approach (arousing curiosity, needs analysis) are noteworthy. Participants D and F stand out here,
suggesting a communication model that strengthens the role of actors working in the field. However, the fact
that some participants (e.g., E) fall into only one category implies a clear separation of roles, but the collaborative
potential could be further enhanced. Participants’ statements are given below.

[...] Science communication is the process of conveying scientific knowledge to society accurately and understand-
ably. The media and educational institutions play a crucial role in this process. Our goal is to help people engage with
science by simplifying complex terms. [A]

[...]Itis a process that bridges scientists and the public. By incorporating experiments, visuals, and real-life examples
into science lessons, we aim to make science feel “concrete” rather than “abstract”. [B]

[...] It is not just about sharing information but also about fostering scientific thinking skills. Teaching students to
critically evaluate and question scientific claims in the news is also part of science communication. [C]

[...] As teachers, we participate in various activities to improve science literacy in society. These include seminars, sci-
ence festivals, and social media content. We also take on this role in the classroom. [D]

[...] The goal is to make science accessible to everyone, not just an “elite” group. For instance, with global challenges
like climate change, the public must receive accurate information. [E]

[...]Itis a two-way exchange—both explaining science and listening to the public’s questions and needs. As science
upper-secondary teachers, we enhance communication by sparking students’ curiosity in science education. [F]

[...] | believe that when teaching scientific processes—such as hypothesizing, collecting data, and drawing conclu-
sions—the language should be simple. We use technology (e.g., animations, simulations) to facilitate interactive
communication. [G]

Teachers’ statements on science communication contain different but compatible emphases. While A and G
point out the importance of conveying scientific content in an understandable language, A emphasizes the role
of the media. G advocates interactive teaching with technological tools (animation, simulation). B and F aim for
students to learn abstract concepts by making them concrete. Bemphasizes daily life examples, and F emphasizes
two-way communication that arouses curiosity. Cand E focus on the social dimension of science. C argues for critical
thinking skills, while E argues that science should be accessible to everyone. D complements the other views by
expanding the role of teachers in this process with multifaceted activities such as seminars and festivals. All state-
ments converge on the common denominator that science communication is not only a transfer of knowledge,
but also a participatory, questioning, and accessible process.

Table 2
Themes, Categories, and Codes Related to the Concept of Epistemic Trust

Theme Category Code Participants

Defition Source Inquiry Understanding the knowledge production process AD,C

Evidentiary Assessment Knowledge accuracy testing and method trust B,G,E

Objective Critical Approach Source reliability analysis D,EF
Scientific Process Perception Trust in the method instead of absolute truth E,F
Method Experimental Validation Repeatability and process implementation B, G
) Historical Comparison Source analysis and scientific evolution C,D
Gain Self-Assessment Internalizing the learning process FE

WhenTable 2 is analyzed, it is seen that four themes related to epistemic trust were reached. In the definition
theme, understanding the process of scientific knowledge production (A, D, C) and evidence-based evaluation
mechanisms (B, G, E) stand out. In addition to questioning the source of knowledge, participants emphasized the
dynamic nature of the scientific process by underlining methodological reliability (e.g., experimental reproducibil-
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ity). In the purpose theme, two main emphases stand out: The critical approach (D, E, F) and the scientific process
are not absolute truths and are built on systematic methods (E, F). Especially E, and F argue that science should be
internalized with a questioning mindset rather than being an “elite”field. In the methodology theme, the integration
of empirical verification (B, G) and historical perspective (C, D) stands out. B and G suggest the applicability of the
process through concrete experiments and technological simulations; C and D suggest comprehending scientific
evolution through source analysis. “Self-assessment’, supported by F and E, appears as a complementary element
to the individual internalization of the learning process. The statements of the participants are given below.

[...] Epistemic trust is understanding why we should trust a source of knowledge - whether a book, teacher, or scien-
tific article. | develop students’ critical thinking by making them ask: “Who produced this knowledge and how?”[A]

[...] It's the ability to evaluate the evidence supporting knowledge claims. For example, we build students’ trust by
repeating experiments in the lab and comparing results. | emphasize: “Science must be repeatable.” [B]

[...] It's the student’s ability to answer “How was this knowledge obtained?” Instead of just giving the photosynthesis
formula, | have students discuss: “What experiments did the scientists who discovered this conduct?” [C]

[..]It's about questioning source reliability! | explain the differences between Wikipedia and Nature magazine. | develop
epistemic trust by asking: “What distinguishes a YouTube video from a peer-reviewed journal?” [D]

[...] lemphasize that science isn't “absolute truth” but “the most reliable method. | tell students:“Science evolves over
time - this doesn’t make it unreliable, but rather shows its self-correcting nature.” [E]

[...] It's students’trust in their own learning process. Through projects where they collect data, | help them internalize:
“How did | reach this conclusion?”Trust comes through experience. [F]

[...] I build epistemic trust by teaching scientific method steps: observation, hypothesis, and testing. | challenge stu-
dents:“If you doubt a theory, test it yourself!” Seeing the process builds trust in the results. [G]

Teachers’ approaches to epistemic trust (awareness of the source of trust in knowledge) are shaped around
common themes but vary in terms of emphasis points. A, C, and D focus on questioning the process of knowl-
edge production and argue that students should critically evaluate the reliability of sources. While A focuses on
the question “Who produced this knowledge and how?’, D emphasizes the methodological differences between
Wikipedia and peer-reviewed journals. Caims to go beyond the rote approach by discussing the historical processes
of scientific discoveries. B and G propose to build epistemic trust through the reproducibility and testability of the
scientific method. While B presents an evidence-oriented view with laboratory experiments, G actively involves
students in the process with a“try it yourself”approach. Both views emphasize the verifiability of knowledge through
practical applications. E and F emphasize that science is a changeable but self-correcting system and argue that
epistemic trust is not a static belief but a dynamic process. While E emphasizes the evolutionary nature of scientific
knowledge, F encourages students to rely on their individual learning experiences.

Table 3
Themes, Categories, and Codes Related to the Concept of Science Education

Theme Category Code Participants
Scientific Thinking & Its Nature Curiosity, questioning, “What is science?” A B, G
Deﬁnlt!on and Practical and Experiential Process Learning from mistakes, laboratory experience C,F
Objectives
Daily Life and the Interdisciplinary Link “Would it work in real life?” STEM D E
Method Historical and Exploratory Teaching Stories of scientific discovery, reaching conclusions with clues B,G
etho
Embodiment and Authentic Discovery Daily examples, “Finding your answers” D,G
Gain Knowledge Generation Skills Science is not consuming ready-made information, but AC.G

producing it”

When Table 3 is analyzed, it is seen that there are three themes related to science education. In the definition
and purpose theme, teachers coded A, B, and G define the nature of scientific thinking in terms of curiosity and
inquiry and focus on the question “What is science?’, while C and F focus on applied processes and learning from
mistakes. D and E emphasize the applicability of science in daily life and interdisciplinary (STEM) connections. When
the theme of the methodological approach is analyzed, B and G adopt an exploration-oriented pedagogy that
emphasizes a historical perspective and integrates stories of scientific discovery into the teaching process. D and
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G also use embodiment strategies to encourage students to start from their daily experiences and make original
discoveries. In the theme of outcomes, teachers coded A, C, and G consider the ability to produce knowledge as the
main outcome and position science as a“process-oriented producing”activity rather than“consuming ready-made
knowledge”. This approach aims for students to be active producers of knowledge rather than passive recipients.
The statements of the participants are given below.

[...] Science education aims not merely to impart factual knowledge but to cultivate scientific thinking skills. By nur-
turing curiosity, encouraging questioning, and developing evidence-based reasoning, we truly fulfill the purpose of
science education. [A]

[...] It begins with comprehending the nature of science. Students should be able to address fundamental questions:
“What is science, and how does it function?”To achieve this, | employ historical case studies, such as Newton’s actual
methodology in developing the law of gravitation, rather than perpetuating the apocryphal apple anecdote. [B]

[...] It must be an experiential process, fundamentally distinct from rote memorization. In laboratory settings, | in-
tentionally permit students to make errors during experiments, emphasizing that scientific progress often emerges
from analyzing mistakes. My guiding principle is:“When your hypothesis proves incorrect, investigate the underlying
reasons.” [C]

[...] Establishing real-world connections is paramount. | consistently prompt students to consider:“How is this concept
applied in practical contexts?” For instance, in chemistry lessons, | demonstrate acid-base equilibrium by having
students measure the pH of common household cleaning products. [D]

[...] I employ an interdisciplinary methodology, recognizing that physics, biology, and chemistry are intrinsically
connected. When examining climate change, we simultaneously explore the chemical reactions involved and their
ecological consequences. [E]

[...] Science education should integrate seamlessly with technology and engineering (STEM). In project-based learning,
students apply scientific principles directly - for example, grasping energy conversion concepts while constructing
functional wind turbines. [F]

[...] The most crucial aspect is facilitating students’ authentic discovery experiences. Rather than presenting conclu-
sions directly, | provide scaffolding through guided inquiry, enabling students to derive answers independently.
My fundamental maxim is: “Science isn't about consuming pre-packaged knowledge, but about generating new
understanding” [G]

When examining teachers’perspectives on science education, it becomes evident that different methodological
emphases emerge around a common goal. Teachers coded A and B define the primary objective of science educa-
tion as the development of scientific thinking skills, with curiosity, questioning, and evidence-based reasoning
at its core. In the case of B, this approach is reinforced by incorporating the nature of science through historical
examples (e.g., Newton’s methodological approach). Teachers Cand G emphasize process-oriented learning, high-
lighting students’ active engagement. While C adopts an experimental approach that treats mistakes as learning
opportunities, G promotes a discovery-based learning model, personalizing the knowledge production process.
Both approaches align with constructivist pedagogy, contrasting with the traditional rote memorization model. In
terms of application, teachers D, E, and F focus on connecting science education to real-world contexts. D employs
a concretization strategy using everyday examples (e.g., pH measurement), whereas E proposes an interdisciplinary
approach (e.g., a multidimensional analysis of climate change). F emphasizes STEM integration, advocating for the
incorporation of scientific principles into engineering design processes.

Table 4
Themes, Categories, and Codes Related to the Concept of Epistemic Responsibility

Theme Category Code Participants

Definition Information Reliability Source query, evidence search AB,C
Critical Approach Responsibility for data analysis and interpretation C,G

Principles and Scientific Integrity Data falsification, hypothesis testing ethics D, E

Ethics Transparent Communication Citing sources, avoiding plagiarism FA

Method Media Literacy False information detection techniques B, F

- Dynamic Structure of Science Changing minds with new evidence G,E
Responsible Information Sharing Awareness of citing sources, self-regulation C,FD
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When Table 4 is analyzed, it is seen that four themes related to epistemic responsibility were reached. In the
definition theme, teachers coded A, B, and C emphasize the skills of questioning sources and seeking evidence by
focusing on information reliability. C and G underscore the need for critical engagement, particularly regarding
researcher accountability in data analysis and interpretation. In the principles and ethics theme, D and E under-
score the principle of scientific honesty and emphasize the importance of data falsification and hypothesis testing
ethics. F and A focus on transparent communication and advocate the necessity of academic ethics, such as citing
sources and avoiding plagiarism. In the methodology theme, B and F emphasize the development of media literacy
skills and suggest teaching misinformation detection techniques. In the acquisition theme, G and E emphasize the
dynamic nature of science and the importance of the flexibility to change ideas with new evidence. C, F,and D, on
the other hand, focus on responsible information sharing and advocate the development of citation awareness
and self-regulation mechanisms. The statements of the participants are given below.

[...] Epistemic responsibility constitutes the obligation to utilize credible sources when disseminating knowledge,
maintain transparency, and prevent the dissemination of misinformation. My pedagogical approach involves prompt-
ing students to interrogate sources by asking, ‘What evidentiary basis supports this information?’ [A]

[...] “This responsibility requires evidentiary verification prior to information acceptance or propagation. My instruc-
tional methodology includes training students in social media claim verification, encapsulated by the maxim: ‘Base
conclusions on systematic inquiry rather than uncorroborated claims! [B]

[...] I conceptualize this as students’capacity for critical knowledge evaluation and ownership of learning processes. For
instance, during experimental analysis, | require students to articulate:'What empirical boundaries does this dataset
establish, and what lies beyond its demonstrative scope?. [C]

[...] ltembodies the ethical imperative governing knowledge production, mirroring scientific standards. My students
receive this admonition: ‘Data manipulation during hypothesis testing constitutes both personal and societal harm
through compromised knowledge integrity! [D]

[...] “This necessitates objective, value-neutral information transmission. When teaching evolutionary theory, | em-
phasize: ‘Scientific discourse must privilege empirical evidence over subjective belief systems - data must articulate
its own conclusions! [E]

[...] “It encompasses responsible knowledge transmission practices. During collaborative work, | emphasize: ‘Unat-
tributed information presentation constitutes academic misconduct through improper attribution! [F]

[...] Thisincludes recognizing scientific knowledge’s provisional nature and maintaining intellectual flexibility. l instruct
students: ‘Scientific understanding evolves iteratively - today’s evidence may supersede prior knowledge, reflecting
disciplinary advancement![G]

Teachers’conceptualizations of epistemic responsibility encompass a multidimensional framework addressing
knowledge production, evaluation, and dissemination. Participants A, B, and F foreground distinct yet comple-
mentary dimensions of knowledge transmission: A prioritizes source reliability and transparency, B advocates
for systematic evidence verification, and F underscores academic integrity through proper attribution practices.
Notably, A’s insistence on transparent sourcing and F’s explicit prohibition of plagiarism constitute fundamental
pillars of ethical knowledge dissemination. Regarding knowledge evaluation, C and G adopt a constructivist ori-
entation aimed at cultivating critical analysis skills. C's focus on rigorous data interpretation methodologies and
G's emphasis on scientific revisability collectively demonstrate a pedagogical commitment to teaching knowledge
as an evolving construct rather than fixed information. This dual approach fosters both epistemic adaptability and
methodological rigor among learners. The ethical dimensions of knowledge production emerge most prominently
in D and E's accounts. D’s prohibition against data manipulation and E’s imperative of value-neutral reporting
collectively embody core principles of scientific integrity. These perspectives serve dual pedagogical purposes:
instilling research ethics awareness while highlighting science’s broader societal accountability.

Quantitative Results
The results of the correlation analysis of the correlation between science communication, science education,

epistemic trust, and epistemic responsibility are given in Table 5, and the results of the moderated mediation role
analysis of epistemic responsibility are given in Table 6.
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Table 5
Descriptive Statistical Analysis Results Regarding the Distribution Levels of Measurement Tools

Scales X M- Y w m SD
Science Communication (X) 1 348 0.88
Science Education (M-) 462** 1 3.22 0.52
Epistemic Trust (Y) .829* .556* 1 3.59 0.86
Epistemic Responsibility (W) 387 17 .508* 1 3.25 0.57

*p <.05; **p <.01; ***p < .001, N = 372 teachers participated in the survey.

When Table 5 is analyzed, there is a strong and positive correlation between science communication and
epistemic trust (r=.829, p < .01). Similarly, there is a high correlation between science education and epistemic
responsibility (r=.717, p <.01). These findings indicate that science communication and epistemic trust are closely
related to each other and that science education and epistemic responsibility are also strongly linked. When the
mean values are compared, it is seen that the highest mean is in the epistemic trust dimension (M = 3.59), and the
lowest mean is in the science education dimension (M = 3.22). Science communication (M = 3.48) and epistemic
responsibility (M = 3.25) dimensions are between these two values. When the standard deviations are analyzed, it
can be observed that the participant responses exhibit more variability in the dimensions of science communication
and epistemic trust (SD = 0.88 and SD = 0.86, respectively), whereas the other factors have more homogeneous
distributions.

Table 6
Analysis Results Regarding the Moderated Mediation Effect of Epistemic Responsibility

Science Education (M) Epistemic Trust (Y)
Variables
B LLCI ULCI B LLCI ULCI

Science Communication (X) 2724 219 325 694*** 636 753
Science Education (M) - - - 233 100 .366
Epistemic Responsibility (W) - - - 214 .099 .329
M*W (Interaction) - - - 01 .002 202
R? 213 738

Indirect Effect* - - -
Low Epistemic Responsibility 75 .041 .309 - - -
Medium Epistemic Responsibility 233 100 .366 - - -
High Epistemic Responsibility 291%* 136 446 - - -
Moderated Mediation Index 028 .004 .057

Notes: *p < .05; **p < .01; ***p < .001 N = 372 teachers participated in the survey. [Science Communication — Science Education
— Epistemic Trust]". xz/df =1.50, p > 0.05, CFl = .98, TLI = .96, RMSEA = .02 SRMR = .03 (%95 Cl: .01-.04), LLCl = Sub-Confidence
Interval; ULCl= Upper Confidence Interval.

When Table 6 is analyzed, science communication has significant and strong direct effects on both science
education (f = .272, p < .001) and epistemic trust (f = .694, p < .001). Moreover, the effect of science education
on epistemic trust ( =.233, p <.001) and the moderating role of epistemic responsibility (3 =.214, p < .001) are
statistically significant. In particular, the interaction term (M*W) between science education and epistemic respon-
sibility is also significant (3 =.101, p <.001), suggesting that the indirect effect of science education on epistemic
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trust strengthens as the level of epistemic responsibility increases. When the R? values regarding the explanatory
power of the model are examined, it is seen that 21.3% of the variance of science education (R?=.213) and 73.8%
of the variance of epistemic trust (R*=.738) are explained by the variables in the model. These findings indicate
that epistemic trust, in particular, can be predicted quite strongly and that the model has high explanatory power
in general. Conditional indirect effect analyses reveal that the mediating effect of science education varies at dif-
ferent levels of epistemic responsibility. The indirect effect was .175 (p < .001) at the low epistemic responsibility
level, .233 (p < .001) at the medium level, and .291 (p < .001) at the high level. These findings indicate that the
positive effect of science education on epistemic trust becomes stronger as epistemic responsibility increases. The
moderated mediation index was also statistically significant (3 =.028, p <.001), which supports that the moderated
mediation effect is reliable. Finally, the fit indices of the model (*/df = 1.50, p > .001, CFl = .98, TLI = .96, RMSEA =
.02, SRMR = .03) show excellent fit values. This shows that the model is statistically robust and appropriate to the
theoretical framework.

Figure 2 examines the mediating role of science education in the correlation between science communication
and epistemic trust, as well as the moderated mediation effect of epistemic responsibility level on this correlation.
The results indicate that although the direct correlation remains unchanged, the mediating pathway through sci-
ence education strengthens considerably at higher levels of epistemic responsibility.

Figure 2
Diagram of the Moderated Mediation Effect of Epistemic Responsibility
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This reveals that the effect of science communication on epistemic trust becomes more significant through
science education, and this effect becomes stronger as the epistemic responsibility level of students increases.
In other words, students developing a more responsible attitude towards knowledge through science education
makes science communication more effective in building trust. This diagram shows that both science education
and individual epistemic responsibility are critical elements in building trust in scientific knowledge.
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Discussion

The findings of this study revealed that science teachers develop a holistic understanding of science com-
munication, epistemic trust, science education, and epistemic responsibility.

Qualitative data showed that teachers view science communication not only as knowledge transfer but also
as an interactive dialog process with society. This finding is in line with contemporary literature emphasizing that
science communication is not a one-way transfer but a process that requires mutual interaction (Besley & Dudo,
2022; Fage-Butler et al., 2025; lllingworth & Allen, 2024; lllingworth, 2022; Lewenstein & Baram-Tsabari, 2022;
Lundgren et al., 2024; Stocklmayer et al., 2024). Teachers’aim to develop science literacy through critical thinking
and concretization of abstract concepts supports pedagogical views that science education should be supported
by constructivist approaches (Asikin et al., 2025; Convertini et al., 2023; Dean et al., 2024; El-Hani et al., 2020;
Forbes, 2023; Franco-Mariscal, 2024; Huang et al., 2022; Lundqvist & Lidar, 2020). The skills of source inquiry and
evidence-based evaluation emphasized by teachers on epistemic trust provide important clues on how to build
the reliability of scientific knowledge. Teachers’emphasis on understanding the process of knowledge production
and questioning methodological reliability indicates that process-oriented approaches should be adopted in sci-
entific literacy education. These findings are in line with the research findings that enabling students to approach
scientific knowledge from a critical perspective plays a key role in the development of epistemic trust (Dormandy,
2019; Duschinsky & Foster, 2021; Kriiger et al., 2022; Lin & Puntambekar, 2024; Ohlhorst, 2023; Osborne & Allchin,
2024; Zagzebski, 2020). Findings on science education revealed that teachers emphasize hands-on and experien-
tial learning processes rather than rote learning approaches. Teachers’ adoption of interdisciplinary approaches
and making connections with daily life underscore the importance of linking science education with real-world
problems. These findings are consistent with constructivist educational theories that argue that effective science
education should involve students’ active participation and discovery processes (Allchin et al., 2024; Anor, 2024;
Blackie et al., 2023; Corrigan et al., 2020; Unsworth, 2020). In the context of epistemic responsibility, teachers’em-
phasis on the principles of reliability of knowledge, critical approach, and scientific integrity reveals the central role
of science ethics in the educational process. Teachers’sensitivity to transparent communication and citing sources
shows that academic integrity is an integral part of science education. These findings are in line with the literature
that the adoption of ethical principles in the production and sharing of scientific knowledge plays a vital role in
the development of epistemic responsibility (Ashton et al., 2020; Beeghly & Madva, 2020; Hormio & Wringe, 2024;
Lackey, 2021; Lechner et al., 2024; Nikolaidis, 2025; Schmidt & Ernst, 2020; Tang, 2024).

Quantitative data illuminated the complex web of correlations between science communication, science
education, epistemic trust, and epistemic responsibility. The findings revealed that there is a strong link between
science communication and epistemic trust. This finding is consistent with the existing literature that effective
communication of scientific knowledge increases students’ trust in knowledge (Akpan & Kennedy, 2021; Biswas
et al,, 2021; Miller-Rushing & Hufnagel, 2022). The strong correlation between science education and epistemic
responsibility emphasizes the importance of quality science education in developing a responsible attitude toward
knowledge in students. This finding shows indirect and partly direct similarities with the related literature and studies
depending on the context (Code, 2020; Coppola, 2022; Saville et al., 2024; Teo et al., 2020). The moderated media-
tion analyses of the model showed that science education has an important mediating role in the effect of science
communication on epistemic trust. This finding is similar to related literature and studies (Crasnow & Intemann,
2024; Gascoigne et al., 2020; Lammert et al., 2023; Lewenstein & Baram-Tsabari, 2024; McKinnon, 2024; Pulkkinen
& Lagerspetz, 2023; Ren et al., 2021). More importantly, the strength of this mediating effect varies according to
students’ epistemic responsibility levels. It is observed that as the level of epistemic responsibility increases, the
positive indicator of science education on epistemic trust strengthens. These findings reveal that not only how
knowledge is conveyed, but also how students approach knowledge and educational processes are critical in
the formation of trust in scientific knowledge (Begby, 2021; Boult, 2024; Farbir, 2020; Heikes, 2023; Janette, 2020;
Lechner et al., 2023; Llena et al., 2024; Liisse et al., 2022; Padalkar et al., 2023; Thomas & Boon, 2023). The excellent
model fit indices of the study supported the validity of the theoretical framework developed. In particular, the
fact that the epistemic trust variable can be explained by the model at a very high rate confirms the central role
of science communication and science education processes in shaping trust in knowledge. This finding is in direct
contextual similarity with related literature and research (Bertemes et al., 2024; Bucchi & Trench, 2025; Donohue et
al., 2021; Gutierez & Han, 2025; Levine, 2023; Reincke et al., 2024; Rinehart et al., 2020; Selco & Chan, 2020; Weingart
et al., 2020; Wilkinson & Webber, 2024). These findings have important practical implications in terms of showing
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that when developing educational policies and science communication strategies, both the way knowledge is
presented and the epistemic approaches of students should be focused on.

Conclusions and Implications

The findings of this study make important contributions to the understanding of contemporary science edu-
cation by revealing the multi-layered correlation between science communication, science education, epistemic
trust, and epistemic responsibility from a holistic perspective. Qualitative findings suggest that teachers view
science communication as extending beyond mere knowledge dissemination, emphasizing instead its role as
an interactive dialogue with society. Quantitative results further demonstrate that this perspective significantly
contributes to the development of epistemic trust. In particular, the finding that constructivist pedagogical ap-
proaches support science literacy and epistemic responsibility through critical thinking, experience-based learn-
ing, and interdisciplinary connections is a strong guide for educational practices. However, the fact that the effect
of science education on epistemic trust varies depending on students’ level of epistemic responsibility indicates
that educational policies should focus on individual awareness and ethical principles. The findings show that not
only how knowledge is conveyed but also the way students approach knowledge is determinative in the forma-
tion of scientific trust; therefore, science education should be restructured with a holistic approach that prioritizes
epistemic sensitivity. The high fit indices of the research model support the validity of the theoretical framework
and strongly confirm that science communication and education processes play a central role in shaping trust in
knowledge. In this context, the creation of ethics-based, questioning, and interactive learning environments in
education is considered a fundamental strategy to ensure that scientific knowledge is not only understood but
also used responsibly.

Recommendations

Based on the research findings, multidimensional strategies should be developed to integrate the concepts
of science communication, epistemic trust, science education, and epistemic responsibility into educational
processes. First, implementing professional development programs that encourage science teachers to adopt an
interactive dialogue-based approach to science communication—rather than a unidirectional knowledge-transfer
model—is essential. These programs should be designed to develop teachers’ skills in critically communicating
scientific knowledge, questioning sources, and transparently sharing scientific processes. Moreover, more effective
incorporation of constructivist teaching approaches in science education curricula will support students’ critical
thinking and ethical responsibility toward scientific knowledge. To build the trustworthiness of scientific knowl-
edge, it is recommended that students’ skills in evaluating information sources, evidence-based reasoning, and
questioning the scientific method should be systematically developed from an early age. Considering the role of
educational environments in the construction of epistemic trust, school-based practices should be restructured
with an interdisciplinary, experiential, and problem-based learning approach. Shaping educational policies with
orientations that take into account students’ epistemic responsibility levels, encourage ethical sensitivity, and
prioritize the principles of scientific integrity will increase the quality of science literacy in the long run. Finally,
testing the theoretical framework put forward in the research model in different demographic groups, educational
levels, and disciplines will contribute to a deeper understanding of the correlations between concepts and add
theoretical richness to the related literature.

Limitations

Although this study aims to examine the correlations between the concepts of science communication, science
education, epistemic trust, and epistemic responsibility in depth, it also has some limitations. First, since the study
sample was restricted to science teachers, the findings may not be generalizable to other educational stakeholders,
including non-science teachers, students, or school administrators. Since the qualitative data were obtained from
interviews with a limited number of teachers working in a specific geographical region in Tirkiye, the individual
experiences and contextual conditions of the participants may have limited the diversity of the results. Since the
measurement tools used in the quantitative analyses were based on participants’self-assessments, factors such as
social desirability effects and respondent bias may have affected data accuracy. In addition, since the study has a
cross-sectional design, the correlations between variables cannot be interpreted based on causality.
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