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Abstract

Recent research in media education has increasingly emphasized how teachers’
epistemic beliefs and digital learning beliefs shape instructional practices and the
development of teachers’ digital competence. Drawing on survey data from 156
in-service and pre-service teachers in Germany, this study employed structural
equation modeling (SEM) to examine the relationships among teachers’ epistemic
beliefs, digital learning beliefs, and digital competence. The results indicate that
both epistemic beliefs and digital learning beliefs are significant positive predictors
of teachers’ digital competence. Furthermore, digital learning beliefs mediate the
relationship between epistemic beliefs and digital competence. These findings
suggest that teachers’ enduring conceptions of knowledge are indirectly associated
with the development of digital competence through their beliefs about digital
media and digital learning.

Grounded in theoretical reasoning, this study developed and empirically tested a
mediational model linking teachers’ epistemic beliefs, digital learning beliefs, and
digital competence. The findings were consistent with the hypothesized mediation
relationships. Nevertheless, these results should be interpreted as preliminary, and
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future research employing stronger causal designs is needed to further validate
and refine the implications for teacher education and educational policy.

Epistemische Uberzeugungen von Lehrkriften und
digitale Kompetenz. Zur vermittelnden Rolle digitaler
Lerniiberzeugungen

Zusammenfassung

In der medienpddagogischen Forschung wird zunehmend betont, wie epistemi-
sche Uberzeugungen und digitale Lerniiberzeugungen von Lehrkrdften deren
Unterrichtspraxis sowie die Entwicklung ihrer digitalen Kompetenz prdgen. Auf-
bauend auf Befragungsdaten von 156 Lehrkrdften und Lehramtsstudierenden in
Deutschland untersucht diese Studie mithilfe von Strukturgleichungsmodellen
(SEM) die Zusammenhénge zwischen epistemischen Uberzeugungen, digitalen
Lerntiiberzeugungen und digitaler Kompetenz. Die Ergebnisse zeigen, dass sowohl
epistemische Uberzeugungen als auch digitale Lerniiberzeugungen signifikante
positive Prdadiktoren der digitalen Kompetenz von Lehrkrdften sind. Dartiber hinaus
vermitteln digitale Lerntiberzeugungen die Beziehung zwischen epistemischen
Uberzeugungen und digitaler Kompetenz. Diese Befunde deuten darauf hin, dass
grundlegende Vorstellungen von Wissen mit der Entwicklung digitaler Kompetenz
indirekt in Zusammenhang stehen, indem sie die Uberzeugungen von Lehrkrdften
tiber digitale Medien und digitales Lernen prdgen.

Theoretisch fundiert wurde ein Mediationsmodell entwickelt und empirisch tiber-
priift, das epistemische Uberzeugungen, digitale Lerniiberzeugungen und digitale
Kompetenz miteinander verkniipft. Die Ergebnisse stiitzen die angenommenen
Mediationsbeziehungen. Gleichwohl sollten die Befunde als vorldufig interpretiert
werden. Zukinftige Forschung mit kausal stdrkeren Designs ist erforderlich, um
die Implikationen fiir Lehrerbildung und Bildungspolitik weiter zu tiberpriifen und
zu prdzisieren.
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1. Introduction

In the digital age, effective teaching increasingly depends on the strength-
ening of teachers' digital competence. Recent advances in technology have
made the digital transformation of educational institutions increasingly
unavoidable. The onset of the COVID-19 pandemic in early 2020 acceler-
ated this transformation by forcing teaching and learning activities online,
thereby exposing numerous shortcomings in digital instruction, such as
teachers’ unfamiliarity with digital technologies, low utilization of digital
resources, and suboptimal instructional outcomes (Trust and Whalen 2020).
To meet the growing demand for cultivating students’ digital skills, teach-
ers must develop not only strong digital competence but also well-founded
digital learning beliefs.

Digital competence, as a core component of teachers’ professional liter-
acy in the information society, encompasses multiple dimensions including
information seeking, communication and collaboration, content creation,
and ethical awareness (Redecker and Punie 2017). To achieve these goals,
teachers must first acquire the ability to use digital media effectively, as
these skills are essential not only for the design and planning of classroom
instruction but also for directly influencing students' digital skill develop-
ment. Previous research has consistently demonstrated a close association
between teachers’ digital competence and their self-perceptions of that
competence (Krumsvik 2014). For instance, according to the expectancy-
value theory proposed by Wigfield and Eccles (2000), in addition to subjec-
tive value beliefs, individuals’ self-assessment of their abilities serves as a
significant predictor of their performance-related behaviors. Accordingly,
teachers' self-evaluations of their digital competence during the process of
teacher education can be viewed as an important predictor of their future
digital competence.

Teachers' epistemic beliefs refer to their conceptions of the nature
of knowledge and knowing, which are typically conceptualized as mul-
tidimensional constructs. These include beliefs about the certainty and
complexity of knowledge, the sources of knowledge, and the criteria for
justification. Such beliefs not only shape teachers’ instructional orienta-
tions but also influence how they evaluate and utilize digital technologies

1 Maximilian Sailer und Xinlei Sun haben gleichermassen zu dieser Arbeit bei-
getragen und teilen sich die Erstautorenschaft.
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in classroom practice (Hofer and Pintrich 1997; Chan and Elliott 2004).
Prior studies suggest that teachers who endorse more complex, relativis-
tic, and constructivist-oriented epistemic beliefs are more likely to adopt
student-centered pedagogies and integrate digital instructional tools into
their teaching (Pajares 1992).

At the same time, teachers' digital learning beliefs, conceptualized as
a specific type of teaching-technology belief, refer to their evaluations of
the pedagogical value of digital tools, their perceived ease of use and use-
fulness, perceived risks, and technology-related self-efficacy (Watson and
Rockinson-Szapkiw 2021). Such beliefs have been identified as significant
predictors of both technology adoption and the development of digital com-
petence (Tondeur et al. 2017). Within conceptual models of teachers’ digital
competence, these technology-related beliefs are theorized to function as
mediating mechanisms that link teachers’ internal cognitive structures
with their observable classroom practices (Tondeur et al. 2012).

This focus is also highly relevant to current debates in media educa-
tion. As Al-supported learning environments, learning analytics, and other
algorithmic educational technologies become more prominent, teachers
are increasingly expected not only to use digital tools effectively, but also
to evaluate their pedagogical value, interpret data-informed recommenda-
tions, and critically reflect on the assumptions and limitations embedded
in such systems (Chen et al. 2020; Gréjeda et al. 2024).

Critical scholarship on the datafication of education has emphasized
that digital technologies do not merely support teaching, but also reshape
how learning is measured, represented, and governed through data and
automated processes (Grant 2022). In parallel, Al in education may sup-
port planning, feedback, and personalized learning, while at the same time
raising concerns related to data privacy, algorithmic bias, and the chang-
ing role and agency of teachers in digitally mediated educational settings
(Alfredo et al. 2024). Against this background, examining how teachers'
epistemic beliefs and digital learning beliefs relate to digital competence
appears particularly important, because these belief structures may shape
how teachers understand, appropriate, and critically negotiate emerging
Al- and data-driven forms of education.

Taken together, the existing literature supports a hypothesized belief-
chain pathway in which teachers' epistemic beliefs are associated with
their digital learning beliefs, which, in turn, show both direct and indirect
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associations with the development of digital competence (Fives and Buehl
2011). However, empirical validation of this pathway remains limited, par-
ticularly in relation to systematic modeling and the formal testing of me-
diation effects. Clarifying the relationships and underlying mechanisms
among teachers' epistemic beliefs, digital learning beliefs, and digital
competence would thus make an important contribution to advancing the
professionalization of teachers’ digital competence.

2. Theoretical framework

2.1  Digital competence

With the rapid advancement of the information society and the continu-
ous evolution of educational technology, digital competence has become a
core literacy for learning, working, and living in the digital era. Although
the term is defined differently across contexts, it is generally understood
as a combination of knowledge, skills, attitudes, and awareness that ena-
bles individuals to use digital technologies effectively for purposes such as
information retrieval, content creation, communication, problem-solving,
and the critical and ethical use of digital resources (llomaki et al. 2014).

In the educational domain, teachers’ digital competence refers to their
ability to support student learning in digital environments, encompassing
not only technical operational skills but also instructional design capabili-
ties and ethical awareness (Hall et al. 2014). Beyond basic information search
and communication skills, it includes creating and disseminating digital
content, diagnosing and resolving technical issues, protecting data security
and privacy, and making sound ethical judgments in complex educational
contexts. Such capacities are widely recognized as essential indicators of
teachers' readiness for future-oriented education.

Against the backdrop of digital transformation, scholars and policy-
makers have developed frameworks to clarify the scope of digital compe-
tence for educators. The Digital Competence Framework for Educators
(DigCompEdu) specifies 22 competences across six domains (Redecker and
Punie 2017), providing a shared reference for developing targeted skills.
These dimensions underscore that digital competence extends beyond tech-
nical proficiency to encompass cognitive, social, and ethical dimensions.

Teachers’ Epistemic Beliefs and Digital Competence
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Empirical studies suggest that the development of teachers' digital
competence is shaped by multiple factors, including their technological
beliefs, motivation, self-efficacy, institutional support, and epistemic beliefs
(Tondeur et al. 2017). Teachers with more sophisticated epistemic beliefs
tend to be more receptive to technological change and more inclined to inte-
grate digital media to foster students’ autonomous knowledge construction
(Kim et al. 2013; Bice and Tang 2022). For instance, Kim et al. (2013) found
that teachers who view knowledge as evolving and constructed are more
likely to employ technology to promote student-centered learning. Likewise,
Bice and Tang (2022) observed that teachers holding more constructivist
epistemic beliefs engage more deeply in integrating digital tools to enhance
student autonomy and knowledge construction.

In recent years, with the rise of artificial intelligence, data-driven
learning, and remote education, research has increasingly examined how
individuals demonstrate critical thinking, self-directed learning, ethical
judgment, and collaborative innovation in complex digital environments.
In this context, teachers with advanced epistemic beliefs are better posi-
tioned to embrace technological change and employ digital tools to pro-
mote students’ independent and meaningful learning (Iloméki et al. 2014;
Redecker and Punie 2017). However, the mechanisms through which teach-
ers’ epistemic beliefs shape the development of digital competence, as well
as their broader implications for teaching practice, remain underexplored.
Addressing this gap holds substantial implications for advancing teacher
education and informing educational policy.

2.2  Epistemic beliefs
Schommer (1990) conceptualized epistemic beliefs as individuals’ implicit
assumptions regarding the structure, certainty, and simplicity of knowl-
edge, such as whether knowledge is fixed or evolving, certain or tentative,
and simple or complex. As a fundamental component of cognitive structure,
epistemic beliefs act as a cognitive filter in processes such as information
processing, reasoning, and the selection of learning strategies (Schommer
1990). They guide individuals in interpreting environmental information
and constructing their personal frameworks of knowledge.

Empirical studies have shown that teachers’ epistemic beliefs are sys-
tematically related to their acceptance of technological tools, approaches
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to assessment, and tendencies toward pedagogical innovation (Fives and
Buehl 2016; Barnes et al. 2020). For example, Deng et al. (2014) found that
teachers holding relativistic epistemic beliefs were more inclined to em-
brace constructivist pedagogy and to support students’ autonomous knowl-
edge construction. Celik et al. (2021) proposed an integrative model linking
epistemic beliefs with purposes of social media use and examined their
influence on new media literacy (digital competence). Their findings sug-
gest that the ways individuals use social media can reshape their epistemic
beliefs about information. More importantly, social media use and epis-
temic beliefs jointly affect new media literacy skills: interactive engagement
with digital platforms enhances individuals’ ability to evaluate information,
thereby strengthening digital competence. These findings imply that when
teachers engage with digital media in interactive and collaborative ways,
their epistemic beliefs become more sophisticated and open, which in turn
facilitates the development of digital literacy.

In sum, teachers' epistemic beliefs not only provide the cognitive foun-
dation for instructional decision-making but also significantly shape their
attitudes toward educational technology and their competence develop-
ment. The focus of research has gradually shifted from macro-level philo-
sophical perspectives to micro-level structural analyses, with epistemic
beliefs increasingly examined in fields such as teacher education, assess-
ment, and technology integration.

2.3 Digital learning beliefs

Digital learning beliefs specifically concern teachers’ subjective views, atti-
tudes, and evaluations regarding the use of digital technologies in teaching
(Ding et al. 2019). As part of the broader belief system in teaching, digital
learning beliefs follow the general psychological mechanisms of belief for-
mation but are uniquely shaped by the rapid evolution of digital technolo-
gies and the dynamic educational environment.

For example, Speer and Eichler (2022) examined pre-service teachers'
developmental trajectories of beliefs about digital tools (STACK) and digital
feedback during seminar sessions. Their findings revealed that teachers’
digital learning beliefs can be cultivated and influenced, and are strongly
associated with their subsequent digital competence in classroom practice.
In other words, teachers with stronger digital learning beliefs are more
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likely to perceive digital tools as useful and beneficial, and consequently
demonstrate a greater willingness to integrate them into their teaching.
This suggests that strengthening teachers’ digital learning beliefs can fos-
ter more positive attitudes toward digital media, thereby enhancing both
their digital practices and overall competence.

However, the presence of positive beliefs alone does not guarantee suc-
cessful digital integration. While teachers may hold favorable attitudes
toward digital technologies and recognize their potential for enhancing
teaching effectiveness and student engagement, empirical research con-
sistently demonstrates that such beliefs do not automatically translate into
effective classroom practices (Thurm 2018). In many cases, background
constraints such as insufficient infrastructure, inadequate training, limited
institutional support, or conflicting demands hinder teachers from effec-
tively integrating technology, even when they are motivated. Moreover,
negative beliefs, such as concerns about technology or doubts regarding
one's own abilities, often serve as psychological barriers to meaningful
digital integration.

Within the broader context of educational digital transformation, teach-
ers’ digital learning beliefs have thus been widely recognized as a criti-
cal factor influencing instructional practices. For example, Schéafer (2020)
emphasized that beyond digital competence itself, teachers’ beliefs about
the use of digital media represent a “final barrier” to digital integration. At
the school level, whether teachers accept and trust that digital media can
enhance teaching may be more decisive than their possession of technical
skills alone. Such beliefs can either facilitate the effective integration of
digital tools or, conversely, form hidden obstacles to professional develop-
ment and classroom innovation. Accordingly, deepening our understanding
of, and actively shaping, teachers’ digital learning beliefs is essential for
enhancing their media literacy and pedagogical practices.

Linking epistemic beliefs and digital competence:

the mediating role of digital learning beliefs

In recent years, research in media education has increasingly emphasized
that teachers’ beliefs about both knowledge and digital media shape their
teaching practices and digital competence.
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Classical models such as the Technology Acceptance Model (TAM)
and the Theory of Planned Behavior (TPB) provide important theoreti-
cal perspectives. TAM posits that teachers’ beliefs about “ease of use” and
"usefulness” determine their willingness to adopt technology (Antonietti
et al. 2022), while TPB highlights the influence of attitudes, subjective
norms, and perceived behavioral control on behavioral intentions (Ajzen
1991). The Technological Pedagogical Content Knowledge (TPACK) frame-
work further integrates technological, pedagogical, and content knowledge
as a lens for examining teachers’ digital competence. However, empirical
studies have revealed only weak associations between epistemic beliefs
and TPACK dimensions (Acikgoz and Akman 2023). Media education theo-
ries also stress that teachers’ sense of professional responsibility and their
pedagogical skills in employing digital media are critical to fostering digital
literacy in the classroom (Schafer 2020; Schmitz et al. 2024).

Against this backdrop, digital learning beliefs can be conceptualized
as a mediating construct linking epistemic beliefs to digital competence.
Teachers with more sophisticated epistemic beliefs are more likely to ap-
preciate the potential of digital technologies for active learning and knowl-
edge construction (Deng et al. 2014), and, in turn, to develop higher levels
of digital teaching competence (Scherer and Teo 2019; Tondeur et al. 2017).
This mediating pathway resonates with Ajzen's (1991) Theory of Planned
Behavior, which conceptualizes attitudes and perceived control as rooted
in deeper belief systems, and with the integrative model of teacher beliefs
proposed by Buehl and Beck (2014), which underscores the nested and con-
textual nature of beliefs.

Accordingly, this study addresses the following research questions:

1. Towhat extent do teachers' epistemic beliefs predict their digital learn-
ing beliefs?

2. Towhat extent do teachers' digital learning beliefs predict their digital
competence?

3. Towhat extent do teachers' digital learning beliefs mediate the relation-
ship between teachers' epistemic beliefs and their digital competence?

Teachers’ Epistemic Beliefs and Digital Competence
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3. Method

3.1  Sample

The data collection took place between December 12, 2023, and July 12,
2024. A total of 174 in-service and pre-service teachers from five cities in
Germany were invited to participate in the survey. The questionnaire as-
sessed teachers' digital competence, their digital learning beliefs, and their
epistemic beliefs, and additionally collected demographic information on
age, gender, teaching status (in-service vs. pre-service), media education
as a supplementary subject, school type, and teaching experience. After
a preliminary screening of the responses for completeness and validity,
156 questionnaires were retained for analysis. The detailed demographic
characteristics of the final sample are presented in Table 1.

Variable Frequency Percent
Age

18-24 57 37%
25-29 16 10%
30-34 21 14%
35-40 17 11%
Over 40 45 29%
Gender

Female 102 65%
Male 51 33%
Divers 1 1%
Prefer not to say 2 1%

Teaching status (in-service / pre-service)

In-service teacher (currently employed as a 74 47%
teacher)
Pre-service teacher (currently enrolled in a 63 40%

teacher education program)

Other 19 12%
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Variable Frequency Percent
Media education (supplementary subject /

Erganzungsfach)

Currently enrolled in Media Education as a 29 19%

supplementary subject (not yet completed)

Not enrolled in Media Education as a 100 64%
supplementary subject

Completed Media Education supplementary 27 17%
subject and passed the state teaching
examination (Staatsexamen)

School type

Primary school (Grundschule) 32 21%
Lower secondary school (Mittelschule) 29 19%
Intermediate secondary school (Realschule) 32 21%
College-preparatory secondary school 43 28%

(Gymnasium)

Special needs school (Férderschule) 5 3%
Vocational schools (Berufliche Schulen) 12 8%
Other school type 3 2%

Teaching experience

Novice teachers (< 1 year) 62 40%
Early-career teachers (1-5 years) 22 14%
Experienced teachers (> 5 years) 72 46%

Tab.1: Demographic characteristics of the sample (N = 156)

The sample consisted of 156 teachers, including both in-service and pre-
service teachers. The majority of participants were female (approximately
65 %). Among them, 47 % were in-service teachers, 40 % were pre-service
teachers currently enrolled in a teacher education program, and the re-
maining 12 % were classified as "other” (for example, individuals employed
as temporary teachers while holding another primary occupation).
Participants represented a range of school types, including primary
schools, lower and intermediate secondary schools, college-preparatory
secondary schools, special needs schools, and vocational schools. They also
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differed in their experience with media education, with some currently en-
rolled in Media Education as a supplementary subject (not yet completed)
and others having completed the subject and passed the state teaching
examination (Staatsexamen). While this diversity increased the breadth of
professional backgrounds represented in the sample, it also introduced het-
erogeneity with regard to teaching experience, professional role, and prior
exposure to digital media. In particular, the inclusion of both in-service and
pre-service teachers may have combined participants with systematically
different practical experiences and belief structures, which should be taken
into account when interpreting the findings.

3.2  Research design

This study adopted a quantitative research design, using structural equa-
tion modeling (SEM) to examine whether teachers’ epistemic beliefs are
indirectly associated with their digital competence through their digital
learning beliefs. Data were collected through a questionnaire survey, and
the hypothesized model was specified and tested using confirmatory factor
analysis (CFA) and mediation analysis. Consistent with the theoretical as-
sumptions of relational pathways among the variables, the study employed
a cross-sectional design.

3.3 Measures

3.3.1 Digital competence scale

The digital competence scale was developed by Rubach and Lazarides (2019),
based on the strategic framework "Bildung in der digitalen Welt (Education
in the Digital World)" published by the Kultusministerkonferenz [KMK]
(2016; The Standing Conference of the Ministers of Education and Cultural
Affairs). The scale was designed to assess the skills required for pre-service
and in-service teachers to act competently in digital contexts. All items
were rated on a five-point Likert scale, ranging from 1 (strongly disagree)
to 5 (strongly agree). Because the instrument relies on self-report items, it
captures participants’ self-assessed digital competence rather than objec-
tively demonstrated competence.
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In total, the instrument measures seven domains of digital competence:

1. Searching and Processing (Suchen und Verarbeiten), example item: I
can identify and use relevant sources in digital environments based on
my search interests.

2. Communication and Collaboration (Kommunizieren und Kollaborieren),
example item: I select digital media appropriately according to the situ-
ation for targeted communication purposes.

3. Production and Presentation (Produzieren und Préasentieren), example
item: I am familiar with several apps and programs and can use them
according to specific needs.

4. Protection and Safe Operation (Schitzen und sicher agieren), example
item: I am aware of dangers and risks in digital environments and take
them into account and reflect on them.

5. Problem-Solving and Action (Problemlésen und Handeln), example item:
I can adapt digital environments and tools for personal use.

6. Analyzing and Reflecting (Analysieren und Reflektieren), example item:
I can analyze the effects of media in the digital world and deal with them
constructively.

7. Teaching and Implementation (Unterrichten und Implementieren), ex-
ample item: I recognize the potential of using digital media for social
integration and participation.

Cronbach's alpha was employed as an indicator to assess the internal con-
sistency and overall reliability of the instruments. In general, scales with
alpha coefficients above 0.90, 0.80, and 0.70 are regarded as indicating
excellent, good, and acceptable reliability, respectively, whereas values be-
low 0.70 suggest questionable reliability (Lance et al. 2006). Based on these
established criteria, Cronbach's alpha was computed for each scale used in
the present study.

The results showed that the overall Cronbach's alpha for the Digital
Competence Scale was 0.872, indicating good internal consistency. At
the subscale level, the alpha coefficients were as follows: Searching and
Processing, 0.658; Communication and Collaboration, 0.799; Production
and Presentation, 0.647; Protection and Safe Operation, 0.729; Problem-
Solving and Action, 0.726; Analyzing and Reflecting, 0.683; and Teaching
and Implementation, 0.784. Taken together, these results indicate that the
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Digital Competence Scale demonstrated satisfactory and acceptable inter-
nal consistency across its dimensions.

3.3.2 Digital learning beliefs scale

The digital learning beliefs scale developed by Braun et al. (2022) was em-
ployed to assess the beliefs of both pre-service and in-service teachers
regarding digital learning.

While the original instrument was developed with a six-point Likert
scale, it was adapted in the present study to a five-point format for two
reasons. First, the overall questionnaire predominantly employed five-point
response formats. Harmonizing the response structure across scales was
intended to reduce response-format switching and facilitate completion of
the survey. This decision is supported by methodological research: Aybek
and Toraman (2022), using an IRT approach, found that five response cat-
egories showed no clear disadvantage in reliability compared with seven
categories while offering a simpler response process, and they explicitly
recommended the use of five-point categories in scale development. In ad-
dition, an eye-tracking study by Chen et al. (2015) showed that scales with
five to seven response options required the least cognitive effort, whereas
six-point non-absolute rating scales performed least favorably among the
response formats examined. Admittedly, this adaptation may have influ-
enced response distributions and the psychometric properties of the scale.
Nevertheless, given the importance of response-format consistency across
the questionnaire and the practical advantages for survey administration
and data handling, the adaptation was considered methodologically defen-
sible in the present study.

The adapted scale comprises seven dimensions:

1. Motivation, example item: digital media motivate learners through a
playful approach to content.
Innovation, example item: digital media promote self-directed learning.
Support for Students, example item: digital media make learning more
accessible for students with physical impairments.

4. Skill Promotion, example item: digital media do not promote the com-
petencies in students that are truly important.

5. Overload, example item: using digital learning in class puts me under
pressure.
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6. Health Risk, example item: I have concerns about potential health ef-
fects caused by Wi-Fi.

7. Cost, example item: The maintenance of devices and applications is too
expensive.

Together, these dimensions provide a comprehensive assessment of pre-
service and in-service teachers’' multidimensional beliefs about digital
learning, capturing cognitive, affective, and behavioral dispositions.

Cronbach's alpha was calculated to assess the internal consistency of
the Digital Learning Beliefs Scale. The overall coefficient was 0.938, indi-
cating excellent internal consistency. At the subscale level, the alpha val-
ues were 0.815 for Motivation, 0.816 for Innovation, 0.794 for Support for
Students, 0.837 for Skill Promotion, 0.874 for Overload, 0.853 for Health
Risk, and 0.889 for Cost. Overall, these results indicate that the Digital
Learning Beliefs Scale exhibits strong internal consistency and satisfactory
reliability across all dimensions.

3.3.3 Epistemic beliefs scale

The epistemic beliefs scale was adapted from the Oldenburg Epistemic

Beliefs Questionnaire (OLEQ), published by the Leibniz Institute for

Psychology (ZPID) (Berding et al. 2018). The original instrument comprised

five dimensions:

1. Structure (Struktur; knowledge structure), example item: Too many
theories only make things more complicated.

2. Certainty (Sicherheit; certainty of knowledge), example item: Even if
there are several possible solutions to a problem, one solution is always
the best.

3. Control/Ability (Kontrolle/Fahigkeit; controllability of learning/learning
ability), example item: A person's intellectual potential is determined
at birth.

4. Source (Quelle; source of knowledge), example item: Most of what is
written in textbooks can be trusted.

5. Speed (Geschwindigkeit; learning speed), example item: Even those who
learn slowly can fully understand a topic.
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The scale was initially specified with the dimensions retained in the revised
OLEQ framework and was subsequently evaluated in the present sample
using confirmatory factor analysis and reliability analyses prior to inclusion
in the structural model. All items were rated on a five-point Likert scale
(1 = strongly disagree, 5 = strongly agree).

Cronbach's alpha was computed to examine the internal consistency of
the epistemic beliefs scale in the present sample. The preliminary reliability
analysis indicated uneven performance across subdimensions, with alpha
values of 0.788 for Structure, 0.782 for Control/Ability, 0.828 for Source,
and 0.524 for Speed. The overall alpha of the initial scale specification was
0.644. Because the final measurement specification of the epistemic be-
liefs construct depended on the combined evaluation of reliability and CFA
results, the revised scale used in the structural model is reported in the
Results section.

3.4  Statistical Analyses

This study employed structural equation modeling (SEM) to examine the
associations among teachers' epistemic beliefs, digital learning beliefs, and
digital competence within a hypothesized mediation framework. Statistical
analyses were conducted using SPSS 26.0 and Mplus 8.3. Following the
recommendations of Kline (2016) in “Principles and Practice of Structural
Equation Modeling", we report x? CFI, TLI, RMSEA, and SRMR as model fit
indices. Model fit was considered acceptable when CFI > 0.90, TLI > 0.90,
RMSEA < 0.08, and SRMR < 0.08.

To further examine whether epistemic beliefs (EB) were associated with
digital competence (DC) indirectly through digital learning beliefs (DLB), a
bootstrapping procedure with 5,000 resamples was conducted to estimate
the indirect effect. The model included three structural paths: EB - DLB,
DLB — DC, and EB — DC. Based on these paths, the indirect association of
EB with DC via DLB, as well as the remaining direct association between
EB and DC, was evaluated within the estimated model.

Although a minimum sample size of 200 is often cited as a rule of thumb
for SEM, methodological research has shown that sample size requirements
depend on model characteristics rather than on a single universal cutoff. In
particular, required sample sizes vary as a function of the number of indica-
tors and latent variables, the size of factor loadings and structural paths,
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and the extent of missing data. In the present study, the hypothesized model
was comparatively parsimonious, comprising three latent constructs and
a limited number of structural paths (Wolf et al. 2013). The final analyses
were based on retained indicators that showed acceptable measurement
performance, and no major missing-data problems were observed. Against
this background, the sample size of N = 156 was considered methodologi-
cally defensible for estimating the specified model, while still requiring
cautious interpretation of the resulting parameter estimates.

q. Results

Prior to conducting structural equation modeling (SEM), we performed
confirmatory factor analyses (CFAs) for all scales to verify the adequacy of
their measurement structures.

For the Digital Competence Scale, the factor loadings of all dimensions
were within the acceptable range: Searching and Processing (A = 0.579),
Communication and Collaboration (A = 0.556), Production and Presentation
(A =0.496), Protection and Safe Operation (A = 0.610), Problem-Solving and
Action (A = 0.675), Analyzing and Reflecting (A = 0.537), and Teaching and
Implementation (A = 0.584).

The Digital Learning Beliefs Scale also demonstrated satisfactory factor
loadings: Motivation (A = 0.639), Innovation (A = 0.686), Support for Students
(A = 0.632), Skill Promotion (A = 0.673), Overload (A = 0.767), Health Risk
(A = 0.634), and Cost (A = 0.725).

For the Epistemic Beliefs Scale, reliability analyses indicated that the
initial full-scale version of the epistemic beliefs measure showed limited
internal consistency (Cronbach’s a = 0.644), with the weakest performance
observed for the Speed dimension (a = 0.524). This pattern was consistent
with the CFA results, in which the Speed dimension showed a low and non-
significant loading (A = 0.167, p = 0.067). On this basis, the Speed dimension
was excluded from subsequent analyses, and the internal consistency of
the revised scale increased to Cronbach's a = 0.759. Although this value
remains below more stringent psychometric standards, it can be consid-
ered marginally acceptable for exploratory purposes, as supported by prior
literature (Taber 2018; Tavakol and Dennick 2011). The structural model
was therefore estimated using the revised version of the epistemic beliefs
construct rather than the initial full scale.
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The results indicated that the overall model demonstrated a good
fit to the data. Specifically, the chi-square test yielded x> (132) = 133.537,
p = 0.127, ¥* /df = 1.012, suggesting no significant discrepancy between
the observed data and the hypothesized model. Other fit indices also sup-
ported the adequacy of the model: RMSEA = 0.031, 90 % CI [0.000, 0.053],
SRMR = 0.052, CFI = 0.975, and TLI = 0.970. All indices met conventional
thresholds, indicating that the specified model was statistically consistent
with the observed data.

Regarding the measurement model, the observed indicators of all latent
variables demonstrated satisfactory factor loadings. In the structural mod-
el, teachers' epistemic beliefs showed a significant positive association with
their digital learning beliefs (B = 0.461, p < 0.001). Epistemic beliefs were
also significantly associated with teachers’ digital competence (3 = 0.333,
p = 0.002). Moreover, digital learning beliefs were also significantly associ-
ated with digital competence (§ = 0.328, p = 0.002), thereby underscoring
their critical role in fostering teachers' digital competence. More detailed
information on the model estimates and structural relationships is pre-
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Fig.1:  Standardized path diagram of the structural equation model.

Note. EB, Epistemic beliefs; DLB, Digital learning beliefs; DC, Digital com-
petence; Such, Suchen und Verarbeiten (Searching and Processing); Komm,
Kommunizieren und Kollaborieren (Communication and Collaboration);
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Prod, Produzieren und Prasentieren (Production and Presentation); Schutz,
Schitzen und sicher agieren (Protection and Safe Operation); Probl, Pro-
bleml6ésen und Handeln (Problem-Solving and Action); Analy, Analysieren
und Reflektieren (Analyzing and Reflecting); Unter, Unterrichten und Im-
plementieren (Teaching and Implementation).

As shown in Figure 1, the path from epistemic beliefs to digital learn-
ing beliefs (EB —» DLB) was significant (8 = 0.461, p < 0.001), as was the path
from digital learning beliefs to digital competence (DLB - DC; 3 = 0.328,
p = 0.002). The direct path from epistemic beliefs to digital competence
(EB - DC) was also significant ( = 0.333, p = 0.002). The indirect effect of
EB on DC via DLB was statistically significant (§ = 0.163, p = 0.022), indicat-
ing that digital learning beliefs partially mediated the relationship between
epistemic beliefs and digital competence.

The model accounted for 21 % of the variance in digital learning be-
liefs (R* = 0.21, p = 0.012) and 32 % of the variance in digital competence
(R* = 0.32, p < 0.001). These proportions represent a moderate level of ex-
planatory power, suggesting that the model captures a meaningful share
of the variance in both the mediating and outcome variables. The detailed
path coefficients are presented in Table 2.

Path B SE p

EB > DLB 0.461 0.125 <0.001
EB->DC 0.333 0.111 0.002
DLB->DC 0.328 0.110 0.002
EB - DLB - DC (indirect effect) 0.163 0.071 0.022
EB > DC (total effect) 0.522 0.149 <0.001

Tab.2: Results of mediation analysis: direct, indirect, and total effects.

5. Discussion

This study employed structural equation modeling to investigate the re-
lationships among teachers' epistemic beliefs, digital learning beliefs, and
digital competence. Overall, the findings were consistent with the assump-
tion that epistemic beliefs, digital learning beliefs, and digital competence
are systematically associated. More specifically, epistemic beliefs were
positively associated with digital learning beliefs, and both constructs were

Teachers’ Epistemic Beliefs and Digital Competence

123



f E Deutsche Gesellschaft
fur Erziehungswissenschaft

Sektion Medienpadagogik

positively associated with digital competence in the present sample. In ad-
dition, the indirect association of epistemic beliefs with digital competence
via digital learning beliefs was statistically significant, which is consistent
with a pattern of partial mediation. These findings are discussed below in
relation to existing research and in light of the methodological boundaries
of the present study.

First, the significant association between epistemic beliefs and digital
learning beliefs indicates that teachers with more sophisticated concep-
tions of knowledge are more inclined to recognize and value digital media
in education. This finding is consistent with Ertmer's (2005) argument that
core beliefs are closely related to technology-related beliefs. In the context
of media education, such epistemic orientations encourage teachers to
adopt student-centered, inquiry-based digital teaching strategies, thereby
reinforcing their sense of responsibility for media education.

Second, epistemic beliefs were also significantly associated with digital
competence in the present results, suggesting that conceptions of knowl-
edge not only shape beliefs about digital learning but also independently
contribute to the development of digital skills. A cross-sectional study
of 198 in-service high school teachers in Germany found that teachers'
metacognitive abilities were positively related to their epistemic beliefs,
with higher-level epistemic beliefs enhancing self-efficacy in technology
integration and, consequently, the effective use of digital tools (Thurm
2018). Similarly, Celik et al. (2021) demonstrated that epistemic beliefs are
an important predictor of new media literacy, a core dimension of digital
competence. In particular, justification-for-knowing beliefs were strongly
associated with digital literacy, further substantiating the present find-
ings. However, this result should be interpreted with particular caution.
In the present study, digital competence was measured by self-report and
therefore reflects participants’ self-assessments of their digital competence
rather than objectively demonstrated competence. The findings are more
cautiously read as indicating that epistemic beliefs are related to how par-
ticipants evaluate their own competence in dealing with digital media and
digital teaching contexts.

This interpretive caution also applies to the association between digi-
tal learning beliefs and digital competence. Because both constructs were
assessed through self-report questionnaires, the estimated relationship
may partly reflect a broader positive orientation toward digital media and
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one's own capabilities, rather than a purely behavioral or performance-
based connection. Accordingly, the present result is better interpreted as
an association between digital learning beliefs and self-reported digital
competence than as evidence of a link to objectively demonstrated digital
performance. The observed pattern is consistent with prior research sug-
gesting that teachers who evaluate digital media more positively also tend
to report higher levels of digital competence.

Third, the mediation analysis was consistent with the assumption that
digital learning beliefs may function as an important intermediary con-
struct between epistemic beliefs and digital competence. Conceptually, this
interpretation is plausible because teachers’ broader views about knowledge
may be reflected in how they evaluate the educational usefulness, risks, and
affordances of digital media. Schmitz et al. (2024), in a study of 2,247 Swiss
secondary school teachers, found that only a minority of teachers actively
addressed media literacy topics in their classrooms. Importantly, teach-
ers’ sense of responsibility ("I am responsible for teaching students media
literacy"”) emerged as the strongest predictor of whether such topics were
integrated into teaching. In other words, unless teachers recognize media
education as part of their professional responsibility, they are unlikely to
incorporate media literacy into their instructional practices. While techni-
cal skills (i. e., digital competence) matter, the decisive factor is teachers'’
willingness and responsibility orientation. This line of research suggests
that teachers' beliefs about digital media may be relevant for whether and
how media-literacy-related content is taken up in teaching.

Finally, the findings also resonate with evidence from Antonietti et al.
(2022), who, within the framework of the Technology Acceptance Model
(TAM), demonstrated that teachers’ beliefs regarding the perceived ease of
use and usefulness of technology directly enhance their self-assessed digital
competence. This finding is broadly consistent with the present study’s
result that digital learning beliefs were positively associated with digital
competence. Moreover, Peng et al. (2024), integrating the Will-Skill-Tool
(WST) model with the TAM, reported a similar mediation pattern linking
attitudes toward digital media to technology use. Taken together, these
studies suggest that digital learning beliefs may represent an important
intermediary construct in research on teachers' digital competence.

Taken together, the findings contribute to current media-education dis-
cussions by suggesting that teachers’ orientations toward knowledge and
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digital learning are relevant for understanding variation in self-reported
digital competence. At the same time, the study should not be read as show-
ing that epistemic beliefs or digital learning beliefs mechanically produce
higher digital competence. Rather, the results indicate that these constructs
are linked within the present sample and may jointly matter for how teach-
ers position themselves toward digitally mediated teaching and learning.

6. Conclusion

This study investigated whether digital learning beliefs are statistically
linked to the relationship between teachers' epistemic beliefs and digi-
tal competence. Based on survey data from 156 pre-service and in-service
teachers in Germany, the findings were consistent with three main con-
clusions. First, epistemic beliefs were positively associated with digital
learning beliefs. Second, digital learning beliefs were positively associated
with self-reported digital competence. Third, the indirect association of
epistemic beliefs with digital competence via digital learning beliefs was
statistically significant, which is consistent with a pattern of partial media-
tion in the estimated model. Taken together, these findings provide pre-
liminary support for the assumption that epistemic beliefs, digital learning
beliefs, and digital competence are systematically related.

From a practical perspective, the findings suggest that teacher educa-
tion may benefit from addressing not only technical aspects of digital teach-
ing, but also teachers' broader beliefs about knowledge and digital learning.
In this sense, the study offers empirical support for the view that reflective
work on epistemic orientations and attitudes toward digital media may be
relevant components of professional development in media education. At
the same time, future research is needed to test these relationships with
stronger designs and more differentiated measures.

7. Limitations

The present study has several limitations that should be considered when
interpreting the findings. First, the study employed a cross-sectional de-
sign, which does not permit causal inference. Although structural equa-
tion modeling allows the estimation of theory-guided directional paths,
cross-sectional data cannot establish temporal precedence; the observed
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relationships should therefore be interpreted as associational rather than
causal.

Another limitation concerns the measurement of epistemic beliefs.
Although the weakest Speed dimension was removed prior to the structural
analyses, the revised scale still showed only marginally acceptable internal
consistency (Cronbach's a = 0.759). This limited reliability may have reduced
measurement precision and the stability of associations involving epistemic
beliefs. In addition, the epistemic beliefs instrument was adapted from a six-
point to a five-point Likert format in order to align it with the other instru-
ments used in the questionnaire. While this decision was methodologically
defensible in the present survey context, it reduces the direct comparabil-
ity of the findings with studies using the original scale format. A further
measurement limitation concerns digital competence, which was assessed
through self-report. The resulting measure therefore captures self-perceived
digital competence and may overlap with technology-related self-efficacy
beliefs, rather than reflecting objectively demonstrated competence alone.

Third, the sample also imposes important limits on interpretation.
The pooled sample included both pre-service and in-service teachers, who
may differ systematically in their epistemic beliefs, digital learning beliefs,
and digital competence due to differences in professional experience and
instructional context. Because the present study did not test measurement
invariance or subgroup-specific models, potential between-group differ-
ences may have remained obscured. Moreover, the sample was restricted to
participants from five cities in Germany, which limits the generalizability
of the findings to other national, cultural, and institutional contexts.

Future research should address these limitations by using longitudinal
or experimental designs, more robust and comparable measurement ap-
proaches, and larger as well as more differentiated samples.
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