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Introduction

The digital transformation has perme-
ated almost every area of life, offering
schools new opportunities to enhance
teaching and learning (Wohlfart &Wag-
ner, 2025). In physical education, digital
media are not limited to conventional in-
structional digital formats such as videos
or interactive whiteboards. They also en-
compass digital tools and platforms such
as apps, tracking tools, and social me-
dia that facilitate access to health-related
information and support individualized
learningprocesses relevant tobothhealth
promotion and health literacy develop-
ment (Sorokolit, Shevtsiv, Bodnar, Shy-
manova-Stefanyshyn, & Rymar, 2025).

This shift opens up considerable po-
tential forpromoting students’ healthand
fostering competencies that enable stu-
dents toaccess, understand, andcritically
reflect on health-related information in
digital contexts (Knoke, Woll, &Wagner,
2024). In this sense, health promotion in
physical education is closely linked to the
development of health literacy, as health-
promoting behaviours increasingly de-
pend on students’ ability to navigate dig-
ital health information and tools. De-

spite these opportunities, studies suggest
that the full potential of digital media for
health promotion in PE remains largely
untapped, particularly regarding its ped-
agogical integration and alignment with
broader health education goals (Jastrow,
Greve, Thumel, & Brandl-Bredenbeck,
2022).

Numerous studies (e.g. Gómez-
García, Marín-Marín, & Romero-Ro-
dríguez, 2020; Jastrow et al., 2022) have
demonstrated that digital media can
improve student motivation and learn-
ing outcomes, compared to traditional
educational practices. However, there
is a lack of systematic analyses exam-
ining students’ actual experiences with
and acceptance of digital media in PE,
especially regarding health promotion
processes and the development of health
literacy (Knoke et al., 2024).

To better understand and optimize
this integration, theoretical models such
as the Technology Acceptance Model
(TAM) and Nutbeam’s Health Literacy
Model (2000) offer valuable frameworks,
but these have rarely been examined or
contextually adapted with regard to the
subject-specific demands of PE and dig-
ital health promotion. Given the rising
relevance of both digital and health liter-
acy in school curricula (Gómez-García
et al., 2020), exploring how students
perceive and accept digital tools and
formats in PE is a critical step toward
informed implementation strategies for
health-promoting practice.

Technology acceptance model
(TAM)

The Technology Acceptance Model
(TAM; Davis et al., 1989) is a widely
used theoretical framework for analysing
users’ acceptance of technology. It was
originally developed to predict com-
puter usage behaviour and has since
been applied to various domains, in-
cluding education. The model posits
that two central beliefs, Perceived Use-
fulness (PU) and Perceived Ease of Use
(PEOU)—determine users’ attitudes to-
ward a technology, which in turn influ-
ence their Behavioural Intention to Use
(BI) and ultimately their Actual System
Use.

Perceived Usefulness refers to the ex-
tent to which a person believes that using
aparticular technologywill enhance their
performance. In physical education, this
may include whether digital tools help
students better understand movement,
improve fitness, or access relevant health
information.

Perceived Ease of Use captures how ef-
fortless the use of a technology appears
to be. This includes aspects such as intu-
itive design, technical reliability, and the
clarity of instructions, important factors
when integrating digital tools or formats
in PE settings.

Both constructs are influenced by Ex-
ternal Variables, such as the availability
of technical infrastructure, teachers’ digi-
tal competence, or institutional support,
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Fig. 18 The TechnologyAcceptanceModel (TAM) according toDavis et al. (1989). Themodel illustrates the relationships be-
tween perceived usefulness, perceived ease of use, attitude toward use, behavioural intention, and systemuse,with external
variables influencing acceptance processes

which indirectly shape acceptance be-
haviour. These beliefs shape the Attitude
Toward Use, which, together with Per-
ceived Usefulness, forms the Behavioural
Intention to Use, leading to theActual Use
of the System.

TAMhas been extended inmanyways
(e.g., TAM2), but in this study the orig-
inal model serves as a foundation for
examining students’ acceptance of digi-
talmedia in physical education andoffers
a structured way to interpret the motiva-
tional and contextual factors that influ-
ence technology use from a school stu-
dent perspective.

Because technology use in school
settings is shaped by contextual con-
ditions, the choice of an acceptance
framework required careful considera-
tion. Although extended models such
as TAM2 or UTAUT explicitly incorpo-
rate constructs such as social influence
and experience, the original Technology
Acceptance Model (Davis et al., 1989)
was deliberately chosen for this study
due to its parsimony and strong suitabil-
ity for exploratory, qualitative research.
The aim was not to predict technology
use quantitatively, but to gain in-depth
insights into students’ subjective expe-
riences, evaluations, and acceptance of
digital media in school-based physical
education.

Contextual factors relevant to the
school setting—including voluntariness
of use, prior experience with digital me-
dia, andsocial influencesfromteachersor

peers—are captured through the model’s
external variables and the qualitative
interview design. This allows divergent
student experiences to be explored while
maintaining a clear and transparent an-
alytical framework. Accordingly, the
original TAM provides an appropriate
and sufficiently flexible heuristic for
analysing students’ acceptance of digital
media in physical education without ex-
tending the model to TAM2 or UTAUT
(. Fig. 1).

Health literacy model

Health is widely recognized as a mul-
tidimensional construct, encompassing
not only physical well-being but also
mental and social dimensions (WHO,
1986). In this context, health literacy
has emerged as a key determinant of
health, reflecting the knowledge, mo-
tivation, and competencies required to
access, understand, evaluate, and apply
health information for decision-making
in daily life (Sørensen et al., 2012). In
school-based settings, health promotion
is closely linked to health literacy, as
health-promoting behaviours increas-
ingly depend on students’ competencies
to access, interpret, and critically eval-
uate health information, particularly in
digital environments (Nutbeam & Lloyd,
2020; Sørensen et al., 2012).

One of the most influential frame-
works in this field is Nutbeam’s (2000)
three-level model of health literacy,

which has been widely applied in health
promotion and educational research
(Nutbeam, 2000; Sørensen et al., 2012).
Nutbeam’sHealthLiteracyModel (HLM)
distinguishes between three progressive
levels: functional health literacy (basic
reading and writing skills to understand
health information), communicative or
interactive health literacy (advanced cog-
nitive and social skills to actively engage
with information), and critical health
literacy (critical analysis of informa-
tion and empowerment for informed
action) (Nutbeam, 2000). This hierar-
chical model underscores the idea that
health education should move beyond
factual knowledge toward reflective and
participatory competencies (Nutbeam,
2000; Nutbeam & Lloyd, 2020). Nut-
beam’sHealth LiteracyModel (2000) was
deliberately selected for this study due
to its strong pedagogical and compe-
tence-oriented perspective, which aligns
closely with the aims of school-based
health promotion in physical education.

In contrast to more integrative public
health frameworks, such as the model by
Sørensen et al. (2012), which conceptu-
alise health literacy primarily as a mul-
tidimensional population-level outcome,
Nutbeam’s model explicitly differentiates
between functional, interactive, and crit-
ical competencies that can be systemat-
ically addressed through teaching and
learning processes.

This staged structure is particularly
suitable for qualitative, student-centred
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research, as itallows learners’ experiences
with health-related information, com-
munication, and critical reflection to be
analysed in a differentiated manner. In
the context of physical education, where
health learning is embedded in practi-
cal, experiential, and increasingly digital
environments, Nutbeam’s (2000) model
provides a clear heuristic for examining
how students access, negotiate, and criti-
cally evaluatehealth-related information.

Building on this established frame-
work, the present study operationalises
Nutbeam’s three levels of health liter-
acy within digitally enriched PE settings.
Digital media, including formats (e.g.,
videos) and tools/platforms (e.g., apps
and tracking tools), are interpreted as
pedagogical means through which func-
tional (e.g., understanding health-related
information), interactive (e.g., exchang-
ing and reflecting on information), and
critical (e.g., evaluating credibility and
relevance) health literacy can be fostered
in subject-specific ways, rather than as
a separate form of literacy.

Given the increasing importance of
digitalmedia inyoungpeople’sdaily lives,
there is growing recognition that tradi-
tional models of health literacy—such
as Nutbeam’s (2000) Health Literacy
Model, the WHO’s early conceptualiza-
tions of health literacy (WHO, 1986),
or the integrated model by Sørensen
et al. (2012), were primarily developed
in contexts dominated by text-based and
print-oriented health information.

Accordingly, these models require
further specification and adaptation to
include visual, auditory, and interactive
forms of learning, which are partic-
ularly relevant in physical education
(Goodyear, Armour, & Wood, 2019a;
Riesmeyer, Hauswald, & Mergen, 2019).
Digital media can provide alternative
pathways to health information that do
not necessarily rely on reading or textual
comprehension (Knoke et al., 2024).

This highlights an unexploited poten-
tial ofphysical education toservenotonly
as a setting for physical activity, but also
as a platform for fostering health literacy
through digital media. Integrating digi-
tal health literacy in PE could empower
students to make more informed deci-
sions about physical activity and health-
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Introduction. Digital media offer innovative
opportunities to support health-related
content and optimize learning processes in
physical education (PE), yet their pedagogical
integration in PE remains underexplored.
This qualitative study aims to explore how
secondary school students experience,
evaluate, and accept the use of digital media
for health promotion and the development of
health literacy in PE.
Methods. Based on the Technology
Acceptance Model (TAM; Davis, Bagozzi,
& Warshaw, 1989) and Nutbeam’s Health
Literacy Model (Nutbeam, 2000), 15 semi-
structured interviewswith secondary school
students were conducted and analysed using
qualitative content analysis with MAXQDA.
Key factors such as perceived usefulness,
perceived ease of use, external factors,
attitudes towards use, and behavioural
intentions were identified.
Results. The findings indicate that students
reported perceived benefits of digital media,
including digital formats (e.g. videos) and
digital tools (e.g. tracking tools, tablets, and
apps), compared to non-digital PE practices,

particularly regarding individualised learning
and motivational support. At the same
time, barriers such as inadequate technical
infrastructure, limited digital competencies
among teachers, and structural constraints
were also noted.
Discussion. The findings suggest that
students’ acceptance of digital media in PE
depends less on the mere presence of digital
tools than on their perceived pedagogical
value. Digital media were acceptedwhen
they supported individualisation, feedback,
reflection, and health-related understanding
without reducing movement time. The
study extends TAM to health-promoting PE
by showing that perceived usefulness and
ease of use are closely linked to subject-
specific conditions, particularly meaningful
integration, privacy, and the preservation of
PE as a movement-based subject.
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related behaviours (Nutbeam & Lloyd,
2020; Papastergiou, Kanaros, & Papami-
chou, 2021). In this study, health-related
learning in physical education is under-
stood in a holistic sense, encompassing
knowledge and competencies related to
physical activity, bodily responses, and
health-relatedbehavioursencountered in
students’ everyday lives. Accordingly,
this study conceptualizes health literacy
as a central competence-based pathway
through which digital media may con-
tribute to health promotion in physical
education (. Fig. 2).

Empirical state of research

Thecurrent state of research on the use of
digital media to promote health in physi-
cal education (PE) is limited but growing.
Initial findings indicate that digitalmedia
canhavepositive effectsonPEbyenhanc-
ing student engagement, motivation, and

interaction between students and teach-
ers (Hinojo-Lucena, López-Belmonte, &
Cabrera, 2019). Furthermore, studies
highlight key success factors for digital
PE, such as providing sufficient techni-
cal support, offering teacher training in
web-based environments, and maintain-
ing ongoing student motivation (Yu &
Jee, 2020).

In addition to boosting classroom dy-
namics, digitalmediahavebeenshownto
makePEcontentmoreattractive, evenfor
students who are otherwise reluctant to
participate in physical activities (Jastrow
et al., 2022). Regarding fitness andhealth
promotion, several studies confirm that
fitness technologies can positively influ-
ence the development of motor skills and
increase adolescents’ willingness to par-
ticipate in PE (Nesterchuk, Rabcheniuk,
& Kuriata, 2021). Mobile apps allow the
monitoring of health parameters such as
physical activity and nutrition, while ex-
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Fig. 28Nutbeam’s (2000) Health Literacy
Model. Themodel distinguishes between func-
tional, communicative-interactive, and critical
health literacy as progressively related compe-
tence levels relevant to healthpromotion and
education

ergames and social online learning plat-
forms encourage students to take an ac-
tive role in managing their health (Pa-
pastergiou et al., 2021).

Recent studies have also identified
concrete tools for promoting physical
activity in PE. Gil-Espinosa, Nielsen-Ro-
dríguez, Romance, and Martínez-Olmo
(2022), for example, identified 18 smart-
phone applications that can help teachers
to effectively promote physical activity.
Similarly, Villasana et al. (2020) demon-
strated the motivational potential of
health promotion apps, particularly in
the areas of physical activity and healthy
eating.

Importantly, digital media already
form a natural part of young people’s
daily lives. Goodyear et al. (2019a)
showed that approximately 35% of ado-
lescents use apps or portable tools related
to health, with a particular preference
for applications focusing on physical
activity and nutrition. These findings
highlight the strong potential for PE and
schools to influence young people’s use
of digital health technologies. However,
young people emphasise the importance
of content that is easy to understand
and adapted to their personal situations
(Goodyear et al., 2019a).

In the context of digital health promo-
tion, it is alsoessential toconsider the role
of social media. Riesmeyer et al. (2019)
pointedout that childrenandadolescents
are increasinglyexposedtohealth-related

trends via social media, such as dietary
information, which theymayadoptwith-
out critical reflection. Thisunderlines the
need for media literacy education as part
of health promotion in schools.

Further studies on tracking technolo-
gies show promising results in terms of
increasing physical activity. Goodyear,
Kerner, andQuennerstedt (2019b) found
that adolescents weremore physically ac-
tive when using smartwatches that pro-
vided daily feedback on steps taken and
calories burned, as this allowed for self-
monitoring and social comparison. Sim-
ilarly, positive effects on physical activity
through digital media in PE were con-
firmed by Villasana et al. (2020) and
Goodyear et al. (2019b), though it re-
mains unclear which specific types of
digital media are most effective for this
purpose.

Research gap and questions

Despite encouraging developments, re-
search on the systematic use of digital
media to promote health literacy in phys-
ical education (PE) remains limited. Ex-
isting studies primarily address general
applications of digital technologies in PE
or examine their use outside the specific
context of health promotion, while the-
ory-informed, student-centred analyses
focusing on health-related learning goals
are scarce.

The aim of this study is to explore stu-
dents’ experiences with and acceptance
of digital media in PE lessons designed
to promote health and develop health
literacy. Guided by the Technology Ac-
ceptance Model (TAM) and Nutbeam’s
Health LiteracyModel (HLM), the study
addresses the following research ques-
tions:

RQ1: What experiences do students report
regarding the systematic use of digital me-
dia for health promotion and the develop-
ment of health literacy in PE?
RQ2: To what extent do students accept
the use of digital media in health-promot-
ing PE lessons?

Methods

This qualitative, cross-sectional inter-
view study explored secondary school
students’ experiences, evaluations, and
acceptance of digitalmedia use for health
promotion and health-related learning
in physical education (PE). This section
describes the sampling and recruitment
procedures, data collection, analytical
approach, researcher reflexivity, and
ethical considerations.

Sample and recruitment

Participants were recruited using pur-
posive convenience sampling, aiming to
include students with heterogeneous ex-
periences of digital media use in physi-
caleducation. Recruitment tookplacevia
schoolmailing lists and local sports clubs,
with invitations distributed via email and
personal contact. In total, 18 students
were invited to participate; 15 provided
informed consent and completed the in-
terviews in German language. Three in-
vited students declined participation due
to time constraints.

The study sample comprised 15 vol-
untary participants aged between 12
and 19 years (M= 16.2), drawn from
secondary schools. Gender distribution
was46.7%female (n= 7), 46.7%male (n=
7), and 6.6% identifying as diverse (n=
1). Inclusion criteria required current
attendance in lower or upper secondary
education or recent graduation, as well
as prior experience with physical edu-
cation lessons. All participants were
anonymised using pseudonyms. So-
cio-demographic data (e.g. age, school
type, school location, and duration of
attendance) were collected following
the interviews. In line with Creswell
(2013), the sample size is appropriate for
qualitative studies.

Data collection

Data were collected through semi-struc-
tured interviews, comprising one in-
dividual interview and five group in-
terviews. Interviews were conducted
online via video conferencing software
(Zoom). No non-participants (e.g., par-
ents or teachers) were present during
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the interviews. In group interviews, par-
ticipants were classmates or peers who
already knew each other from school
contexts.

The interview guide was developed
based on the study’s research questions
and informed by the Technology Ac-
ceptance Model (Davis et al., 1989) and
Nutbeam’s Health Literacy Model (Nut-
beam, 2000). It consisted of open-ended
questions addressing students’ experi-
ences, evaluations, and acceptance of
digital media use in physical education,
with prompts related to health promo-
tion and health-related learning. The
interview guide was pilot-tested with
two students of similar age who were
not included in the final sample; minor
adjustments to wording and sequencing
were made.

Interviews lasted approximately 20–
30 min., were audio-recorded with par-
ticipants’ consent, and transcribedverba-
tim by an external transcription service.
Brief field notes were taken immediately
after each interview to document con-
textual observations and initial analyti-
cal impressions; these notes were used
to support interpretation but were not
coded separately. No repeat interviews
were conducted. Member checking was
not undertaken. The transcriptswere not
returned to participants for comment or
correction.

Data collectionwasdiscontinuedonce
thematic sufficiency was reached, indi-
catedbyrepetitionof themesacross inter-
views and no emergence of substantially
new categories relevant to the research
questions. Ongoing analysis during data
collection informed this decision.

Data analysis

The analysis followed Mayring’s (2000)
qualitative content analysis using a struc-
turing approach. MAXQDA (version
2022) was used to support data manage-
ment and coding. Two researchers in-
dependently coded all transcripts. Prior
to full coding, a subset of transcripts
was jointly discussed to calibrate cate-
gory understanding and coding rules.
Disagreements were resolved through
iterative consensus discussions, and
coding decisions were documented to

enhance transparency (Kuckartz, 2014).
A formal statisticalmeasure of intercoder
reliability (e.g. Cohen’s Kappa) was not
calculated, as the analysis followed an
interpretive qualitative content analy-
sis approach focusing on consensual
coding and iterative category refine-
ment rather than measurement-oriented
coding agreement. Instead, analytical
rigor was ensured through independent
coding, regular comparison of coding
decisions, and iterative consensusdiscus-
sions between the researchers (Kuckartz,
2014; Mayring, 2014).

The coding framework combined de-
ductivemain categories derived from the
Technology Acceptance Model and Nut-
beam’sHealthLiteracyModelwith induc-
tively developed subcategories emerging
from the data. Inductive subcategory de-
velopment followed an open coding ap-
proach and was iteratively refined and
aligned with the theoretical constructs.
A concise coding tree (coder matrix) il-
lustrating deductive and inductive cate-
gories is presented in . Fig. 3.

Researcher characteristics and
reflexivity

All interviews were conducted by the
first author, a female researcher (PhD
candidate) with a background in sport
science and health education and prior
training in qualitative research methods.
There were no pre-existing personal re-
lationships between the interviewer and
the participants. Although some partic-
ipants were recruited via school-related
contexts or sports clubs, the interviewer
was not involved in participants’ teach-
ing, assessment, or supervision. Partici-
pants were informed about the purpose
of the study and the role of the researcher.

The researcher’s academic back-
ground may have influenced the ana-
lytical focus on pedagogical and health-
related aspects of digital media use.
To address potential bias, the interview
guideencouragedopen-endedresponses,
andbothpositive and critical experiences
were explicitly explored. In addition, in-
dependent coding by two researchers
and iterative consensus discussions sup-
ported reflexivity and analytical rigor.

Ethics

The study was conducted in accordance
with ethical standards for qualitative
research. Ethical approval was obtained
from the responsible institutional ethics
committee. All participants received
written information about the study
aims, procedures, voluntary partici-
pation, and data protection. Written
informed consent was obtained from all
participants; for participants under the
age of 18, written parental consent and
participant assentwere obtained. A com-
plete COREQ checklist is provided as
Supplementary Material S1.

Interviews were audio-recorded with
permission, pseudonymised immedi-
ately after data collection, and stored on
password-protected institutional servers
accessible only to the research team.
Personal identifying information was
removed during transcription. Audio
files were deleted after transcription and
verification, and anonymised transcripts
were retained for analysis in accordance
with institutional data protection and
retention policies.

Findings

The findings are structured according to
the theoretical frameworks guiding the
analysis. First, to ensure conceptual clar-
ity, the presentation of findings is explic-
itly aligned with the core constructs of
theTechnologyAcceptanceModel(Davis
et al., 1989), including external variables,
perceived usefulness, perceived ease of
use, attitudes toward use, behavioural
intention, and system use. This is fol-
lowed by findings related to Nutbeam’s
(2000) Health Literacy Model, address-
ing functional, communicative-interac-
tive, and critical forms of health liter-
acy. Themes related toefficiency, individ-
ualisation, feedback, and health-related
learning are interpreted as perceived use-
fulness, while aspects of usability, tech-
nical reliability, data protection, and in-
formation credibility are assigned to per-
ceived ease of use. Students’ evaluative
statements regarding the appropriateness
and desirability of digital media in physi-
cal education are interpreted as attitudes
towarduse, whereas expressed intentions
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Fig. 39 Codermatrix
illustrating the analytical
framework.Grey boxes
represent deductively
derivedmain categories
based on the Technology
AcceptanceModel (Davis
et al., 1989) andNutbeam’s
HealthLiteracyModel (Nut-
beam, 2000), whilewhite
boxes indicate inductively
developed subcategories
emerging from the inter-
view data. Subcategories
were developed itera-
tively within eachmain
category; differences in
subcategory depth reflect
empirical salience rather
than predefinedweighting
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Table 1 Salience of Technology AcceptanceModel (TAM)-related themes and exemplar quotations
TAM construct Core theme Salience across inter-

views
Exemplar quotation

External vari-
ables

Technical infrastructure (e.g., Wi-Fi,
devices)

Present in most inter-
views

“If it just doesn’t work, with the Wi-Fi or something, then too much
time is lost.” (F02)

External vari-
ables

Availability of financial and mate-
rial resources

Reported by several
participants

“It’s quite expensive to finance [. . . ], that’s why it’s so difficult to fi-
nance tablets for students.” (M05)

External vari-
ables

Teachers’ digital competence and
support

Present in most inter-
views

“Some teachers are not quite ready yet [. . . ] because they don’t have
a lot of experiencewith it.” (M02)

Perceived useful-
ness

Individualisation and differenti-
ation

Present in most inter-
views

“Different videos for different levels [. . . ] wouldmake it much easier.”
(F03)

Perceived useful-
ness

Time efficiency and organisation Reported by several
participants

“You save a lot of time in sports lessons.” (M03)

Perceived useful-
ness

Performance feedback and self-
monitoring

Reported by several
participants

“You can see your own data [. . . ] how your body reacts when you do
sport.” (M02)

Perceived ease of
use

Simplicity and intuitive handling Present in most inter-
views

“Easy to use, easy to understand.” (M06)

Perceived ease of
use

Data protection and privacy con-
cerns

Reported by several
participants

“Some people don’t want to film themselves [. . . ] because you can
see the face.” (F01)

Attitude toward
use

Digital media as meaningful com-
plement to activity

Present in most inter-
views

“Digital media should support sport, not replace it.” (F05)

Behavioural
intention

Willingness to use digital media in
PE

Present in most inter-
views

“I would like to use digital mediamore often in PE lessons.” (M06)

System use Limited use in PE, frequent use
outside school

Present in most inter-
views

“Wemainly use apps and videos outside PE.” (F02)

Quotations are shortened for readability; omissions are indicated by ellipses [. . . ]. Salience descriptors (e.g., present in most interviews) are based on qualitative
comparison across interviews and are intended to support interpretative transparency rather than quantitative frequency reporting

to use digital media in future PE lessons
or everyday contexts are mapped to be-
havioural intention. Contextual factors
such as prior experience with digital me-
dia, voluntariness of use, and social influ-
ences from teachers or peers are concep-
tualised as external variables moderating
these acceptance processes.

Participant quotations are labelled us-
ing anonymised codes indicating gender
(F/M/D) and a numerical identifier; no
additional identifying informationispro-
vided to ensure confidentiality. Quota-
tions were translated from German into
English using computer-assisted trans-
lation and subsequently checked by the
authors against the original transcripts to
ensure semantic accuracy. An overview
of the salience of TAM-related themes
and exemplar quotations is provided in
. Table 1.

External variables

Students consistently described external
conditions as decisive for whether digital
media can bemeaningfully implemented
in physical education. Three interrelated
external variables emerged across inter-

views: technical infrastructure, availabil-
ity of resources, and teacher-related con-
ditions. These factors were frequently
perceived as limiting the potential of dig-
ital media use in PE.

Insufficient technical infrastruc-
ture—particularly unstable or missing
Wi-Fi in sports halls—was identified as
a major barrier, as technical problems
were seen to consume valuable lesson
time in an already time-constrained
subject. As one student noted:

“If it just doesn’t work, with the Wi-Fi or
something, then too much time is lost.”
(F02)

Access to digital equipment and financial
resources varied substantially between
schools. While some participants re-
ported minimal digital infrastructure,
others described well-equipped learning
environments. However, high acquisi-
tion costs were repeatedly mentioned as
a structural obstacle to broader imple-
mentation:

“And I would say that it’s quite expensive
to finance [. . . ]. That’s why it’s so difficult
to somehow finance tablets for students

from a certain grade or things like that.”
(M05)

Teacher-related conditions were de-
scribed as equally heterogeneous. Stu-
dents emphasized that teachers’ digital
competencies and didactic ideas strongly
influenced whether and how digital tools
were used in PE. Some participants felt
that teachers lacked sufficient experience
with digital media:

“I think that [. . . ] some teachers are not
quite ready yet. Because they don’t have
a lot of experience with it.” (M02)

In addition, limited support from school
management was perceived as a further
barrier to implementation. Overall, stu-
dents framed school-level conditions and
teacher preparedness as key gatekeepers
for the use of digital media in physical
education:

“I think the reason why many PE teachers
don’t really use social media or digital me-
dia [. . . ] is just because the conditions at
some schools are not so good.” (F04)
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Perceived usefulness

Most participants perceived digital me-
dia as useful tools for enhancing effi-
ciency compared to analogue documen-
tation or teacher-led explanations, sup-
porting individualised learning, and pro-
moting health-related education in phys-
ical education. Perceived usefulness was
closely linked to the potential of digital
tools to optimise lesson time and reduce
organisational constraints. For instance,
students highlighted that digital media
could streamline performance measure-
ment and feedback processes:

“Well, I think you save a lot of time for
sports lessons, which you can use more ef-
ficiently.” (M03)

Digital media were also seen as particu-
larly valuable for differentiation and indi-
vidualisation, as they allow instruction to
be adapted to different performance lev-
els within heterogeneous groups. One
student described this potential as fol-
lows:

“Above all the different levels of students,
I think it would be much easier if you had
three different videos and then assigned
them to the different [. . . ] abilities of the
students.” (F03)

Tracking technologies were perceived as
useful formonitoring individualprogress
and increasing awareness of bodily re-
sponses during physical activity:

“What might be cool would be these sports
trackers [. . . ]. Where you can see your
own data. [. . . ] Maybe something like
that would be interesting to use in PE to
see how your body reacts when you do
sport.” (M02)

Beyond performance-related aspects,
students associated digital media with
increased motivation and variety in PE
lessons. Visual formats were considered
particularly helpful for understanding
and analysing movement sequences:

“I think it’s even better if you can really see
in a video exactly how the movement se-
quence works [. . . ] in slow motion [. . . ]
then you can go into the individual phases
of the movement in detail.” (F04)

At the same time, students clearly em-
phasized that digital media should serve
a meaningful didactic purpose rather
than being used for their own sake:

“It doesn’t make sense to show something
just to have shown it, just to have in-
troduced some digital media into your
lessons without it really advancing the
lesson or adding anything specific to the
topic.” (F01)

Perceived ease of use

Perceived ease of use emerged as a cen-
tral prerequisite for students’ acceptance
of digital media in physical education.
Across interviews, digital tools were con-
sidered acceptable only when they were
simple, intuitive, and technically reliable.

Privacy and data protection concerns
were particularly salient in relation to
video-based applications. Several stu-
dents expressed discomfort with being
filmedduringPElessons, especiallywhen
personal identifiability was involved:

“With the video, it’s difficult because
maybe some people don’t want to film
themselves doing it [. . . ] because of the
data and you can see the face.” (F01)

In addition, students criticised the use
of poorly selected or inadequately ex-
plained instructional videos, which were
perceived as disrupting lesson flow and
undermining potential efficiency gains:

“There are teachers who [. . . ] just pick
out videos that explain it badly. [. . . ]
And then there are always big problems
because the teacher always has to [. . . ]
explain it to everyone again.” (M05)

While infrastructural constraints shaped
the broader conditions for use (Sec-
tion 3.1), participants also described
usability-related barriers at the instruc-
tional level. Ease of use was also closely
linked to the reliability and trustwor-
thiness of health-related information
provided through digital media. Stu-
dents emphasised the importance of
clear, comprehensible, and safeguarded
content:

“Easy to use, easy to understand, and
I would say fool proof, so that it is pro-
tected against misinformation.” (M06)

Relatedly, participants highlighted the
general challenge of evaluating online
healthinformation,whichfurthershaped
their perceptions of usability:

“I think it’s really difficult because there’s
so much information on the internet [. . . ]
I try not to let myself be influenced too
much because I know that it’s not a reli-
able source.” (F01)

Attitude toward use

Overall, students expressed a predomi-
nantly positive attitude toward the use of
digital media in physical education, pro-
vided that it supports rather than replaces
physical activity. Digital media were val-
ued when they contributed meaningfully
to learning processes and complemented
the practical character of PE.

Several students highlighted that dig-
ital media facilitated their learning and
aligned well with their individual learn-
ing preferences. In particular, digital
tools were perceived as more engaging
and accessible than traditional, text-
based materials:

“I like learning with digital media or elec-
tronic tools. I can simply do it better than
from a book.” (M06)

Health promotion was also regarded as
a relevant and underrepresented compo-
nent of PE. Students emphasised that PE
should not be reduced to purely practical
activity but should also address health-
related knowledge and understanding:

“I think there’s a lack of theory in the basic
lessons [. . . ] So, I think it’s super important
to learn about health.” (M06)

At the same time, students articulated
clear conditions and concerns. Digital
overload in everyday school life led some
participants to argue that PE should re-
maina spaceprimarilydedicated tophys-
ical activity:

“You actually already use digital media so
often in everyday school life [. . . ] just let
sport be sport.” (F05)
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In addition, concerns related to data pro-
tection, peer pressure, and the poten-
tial reduction of movement time were
raised. Being filmed or recorded during
PE lessons was perceived as problematic,
particularly when recordings could be
shared without consent:

“If it’s allowed to use the mobile phone,
someone films it and then posts it on their
Instagram [. . . ] it doesn’t get any easier.”
(F03)

Overall, students’ attitudes toward digi-
tal media were positive but clearly condi-
tional. Acceptancedependedonwhether
digital tools were perceived as pedagog-
ically meaningful, respectful of privacy,
and compatible with PE’s core function
as a movement-based subject. Impor-
tantly, attitudes were not uniformly pos-
itive: several participants rejected digital
media in PE, citing digital overload, pri-
vacy concerns, and potential reductions
in movement time.

Behavioural intention to use

Students expressed a clear intention to
use digital media both within PE lessons
and in their everyday lives, particularly
when digital tools were directly linked
to practical activities and health-related
reflection.

Within PE lessons, students described
concrete ideas for integrating digital me-
dia into specific content areas, such as
dance or fitness training. Digital tools
were seen as supporting practice, feed-
back, and organisation:

“If you have sports lessons, for example
dance, then maybe you can ask the sports
teacher [. . . ] whether you can do the
choreo in sports lessons.” (F02)

Tracking technologies were perceived as
especially useful for connecting physi-
cal activity with health-related reflection.
Students emphasised the value of visual-
ising physiological data and linking it to
theoretical learning phases:

“Look at the results on the watches and
then see [. . . ] how high the heart rate was.
And then you come back to the theoretical
part and transfer the results.” (F04)

Beyond lesson contexts, students ex-
pressed interest in using tablets and apps
to create personalised training or nutri-
tion plans, indicating a transfer of PE-
related learning into everyday routines:

“You can create your own training plan
somehow [. . . ] andmaybe also a nutrition
plan to set goals.” (M03)

Taken together, students’ behavioural
intentions suggest a strong willingness
to engage with digital media when
these tools support autonomy, self-mon-
itoring, and meaningful connections
between practice and health-related
knowledge. While many students ex-
pressed strong intentions to use digital
tools, others articulated more selective
intentions, emphasizing use only when
it clearly supported activity or health-
related reflection.

System use

Students reported that digitalmediawere
already used in PE lessons to a lim-
ited extent, while more frequent and au-
tonomous use occurred outside of school
contexts, primarily via smartphones and
apps.

Within PE lessons, digital tools were
mainly used to support documentation,
analysis, or efficiency, for example by
recording performance data digitally
rather than manually:

“We also had an app, and we entered the
metres [. . . ] because the app calculated
that. We didn’t have to write everything
down on paper.” (F02)

Videos were described as particularly
helpful for analysing techniques and tac-
tical situations, as they enabled detailed
observation and reflection:

“You could see exactly what the technique
was in slow motion [. . . ] analyse it in de-
tail [. . . ] and it was fun, too.” (F01)

Overall, tablets and appsweremore com-
monly associated with structured lesson
use, whereas smartphones were predom-
inantly used independently outside PE.
Thisdistinctionhighlightsdifferencesbe-
tween institutionally guided and self-di-
rected system use. Reported patterns of
current use inside and outside school

contexts provide contextual information
on system use rather than serving as an
outcome measure.

Functional form

At the functional level, students primar-
ilydescribedusingdigitalmedia to access
health-related information and practi-
cal guidance, particularly through short-
form videos and apps (see . Table 2).
Short-formvideosandtutorialswereseen
as anefficientway to acquire basic knowl-
edge about health and physical activity:

“If I see videos about it on TikTok [. . . ]
I often bookmark it or download the video.
[. . . ] It’s good to be informed about it.”
(F01)

Digital platforms were also used to ob-
tain practical guidance, such as recipes
or exercise instructions, often combining
textual and visual information:

“You can just enter it digitally, and then
recipes and precise instructions or even
videos [. . . ] come up very quickly.” (F02)

These statements illustrate how digital
media support the acquisition of basic
health knowledge without relying exclu-
sively on text-based or formal instruc-
tion.

Communicative-Interactive form

At the communicative-interactive level,
students emphasised the role of social
mediaasacentral sourceofhealth-related
information and exchange.

Participants described social media as
offering access to a wide range of health
information that often felt more current
or relatable than traditional school ma-
terials:

“Social media [. . . ] you can find out even
better information than what the text-
books might have taught teachers a few
decades ago.” (F03)

At the same time, students stressed the
need for guidance and education to crit-
ically engage with such content, particu-
larly regarding nutrition and influencer-
driven information:
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Table 2 Salience of health literacy dimensions in digitally enriched physical education (Nut-
beam, 2000)
Health literacy
level

Health-related practices
in PE and everyday life

Salience
across in-
terviews

Exemplar quotation

Functional health
literacy

Accessing health-related
information via videos and
apps

Present in most
interviews

“Videos explain it much better
than reading.” (F04)

Functional health
literacy

Practical guidance (e.g.,
exercises, routines)

Reported by
several partici-
pants

“You get instructions and
videos very quickly.” (F02)

Communicative-
interactive health
literacy

Social media as source of
health information

Present in most
interviews

“On social media [. . . ] you can
find better information.” (F03)

Communicative-
interactive health
literacy

Exchange and discussion
about health topics

Reported by
several partici-
pants

“It’s important to talk about
[. . . ] health.” (F01)

Critical health
literacy

Evaluating credibility of
online information

Present in most
interviews

“There is so much contradictory
information on the internet.”
(F01)

Critical health
literacy

Individualised interpreta-
tion of health advice

Reported by
several partici-
pants

“What works for one person
doesn’t work for everyone.”
(M06)

Note. Quotations are shortened for readability; omissions are indicated by ellipses [. . . ]. Salience reflects
qualitative prominence across interviews rather than numerical frequency

“It’s very important to educate students
[. . . ], a lot of them tend to just listen to
anyone. [. . . ] Nutrition is an important
topic.” (F01)

These findings underline the importance
of PE as a context for developing com-
municative competencies and reflective
engagement with health information en-
countered in digital environments.

Critical form

At the critical level, students highlighted
significant challenges related to evaluat-
ing and interpreting health information
found online.

Theabundanceofcontradictory infor-
mation was described as confusing and
undermining trust in digital sources:

“It’s extremely difficult because there is so
much information on the internet [. . . ] it
says [. . . ] the opposite [. . . ] that’s really
not a reliable source.” (F01)

Students also emphasised that health-re-
lated information must be interpreted in
relation to individual needs and contexts,
rather than applied universally:

“It’s different for everyone [. . . ]. One thing
might work for one person, another for
someone else.” (M06)

These statements demonstrate emerging
critical health literacy skills, particularly
in recognising misinformation and the
need for individualised application of
health advice. Notably, critical reflec-
tions were not uniformly articulated
across all interviews. While some stu-
dents demonstrated pronounced scepti-
cism toward online health information,
others expressed uncertainty or ambiva-
lence rather than explicit critique. These
variations informed the differentiation of
critical health literacy as anemerging and
unevenly developed competence. This
variation strengthens the interpretation
of critical health literacy as a developing
competence rather than a stable trait.

Discussion

Integration of digital media and
TAM in physical education

Taken together, the findings demonstrate
a clear alignment between students’ ex-
periences and the core constructs of the
Technology Acceptance Model, while

contextual moderators such as experi-
ence, voluntariness, and social influence
help explain variation in acceptance. All
references to benefits or positive effects
in this study refer to students’ subjective
perceptions and reported experiences,
typically in comparison to their prior
experiences with non-digital or mini-
mally digital PE instruction, rather than
to objectively measured outcomes. To
synthesise these findings, . Fig. 4 illus-
trates how students’ accounts can be
interpreted within the original Technol-
ogy Acceptance Model in the context of
health promotion in physical education.

Based on the results of this study,
students’ acceptance of digital media in
physical education can be meaningfully
interpreted using the original constructs
of the Technology Acceptance Model
(Davis et al., 1989). External vari-
ables identified in the interviews, such
as technical infrastructure, financial
resources, teacher competencies, organ-
isational support, and available lesson
time, shaped students’ perceptions of
both usefulness and ease of use rather
than functioning as independent deter-
minants of acceptance (see e.g. Jastrow
et al., 2022).

Students’ accounts indicate that digi-
tal media were positively received when
they were perceived as meaningful com-
plements to physical activity rather than
as replacements formovement. Inpartic-
ular, tools supportingperformance track-
ing, visualisation, andaccesstohealth-re-
lated information were described as use-
ful for understanding bodily processes
and supporting learning (e.g., Nester-
chuk et al., 2021; Papastergiou et al.,
2021). At thesametime, studentsempha-
sised that acceptance was closely linked
to the perceived relevance of digital me-
dia to their everyday lives, their motiva-
tional potential, and their contribution
to learning processes (Goodyear et al.,
2019a; Goodyear et al., 2019b). These
findings are consistent with a recent fea-
sibility studydemonstrating high student
acceptance of wearable technologies and
digital feedback within health-promot-
ing PE lessons (Knoke et al., 2025).

The findings also highlight the cen-
tral role of teachers as gatekeepers for the
pedagogical integration of digital media
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External Variables:
Time,
Equipment/Financing, 
Wi-Fi Signal, 
Teachers’ 
Competencies, School 
Management

Actual System Use:
In PE Lessons:
Apps, Videos, Tablet, 
Tracking

In Free Time:
Apps, Videos 
Smartphone

Behavioural Intention 
to Use: 
Videos, Tracking, 
Tablets, Apps

Attitude 
Towards Using:
Preference, 
Importance, 
Overload, Data 
Misuse, Active 
Exercise Time

Perceived Ease of Use:
Data Privacy, Easy 
Understanding, Easy Usage, 
Reliable Information

Perceived Usefulness:
Efficiency, Individualisation, 
Tracking, Motivation/Fun/ 
Variety, Visualisation, 
Sports Homework, Didactic 
Enhancement

Fig. 48 TheTechnologyAcceptanceModel forHealthPromotioninPhysicalEducation(basedonDavisetal., 1989). Thefigure
illustrates the original TAM structure, with all core constructs informedby students’ accounts.Contextual factors identified
in this study (e.g., technical infrastructure, teacher competence, schoolmanagement) are conceptually locatedwithin the
category of external variables rather than introduced as additional TAMconstructs

in PE. Students repeatedly referred to
teachers’ digital competencies, attitudes,
and the level of institutional support as
key conditions influencing whether dig-
ital tools were used at all. These ob-
servations are consistent with previous
research emphasising the importance of
teacherdigital literacy andorganisational
conditions forsuccessful implementation
(Lupton, 2021; Meates, 2020).

At the same time, students’ accounts
also highlight important counter-per-
spectives that temper model-based ex-
pectations regarding the use of digital
media in PE. Concerns were raised
about potential distraction, loss of valu-
able movement time, data privacy, and
peer-related pressure when digital tools
are used in physically active settings.
In addition, unequal access to devices
and infrastructure across schools was
perceived as a limiting condition. These
aspects indicate that high perceived
usefulness or ease of use does not au-
tomatically translate into unproblematic
implementation. Rather, acceptance ap-
pears to be conditional upon careful
pedagogical integration that safeguards
movement time, protects privacy, and
accounts for heterogeneous school con-
texts. This finding is consistent with
previous research emphasising that the
educational value of digital media in
PE depends strongly on pedagogically

meaningful integration and adequate
infrastructural support rather than on
technology use alone (Jastrow et al.,
2022; Yu & Jee, 2020).

Beyond general acceptance, the find-
ings also allow plausible mechanisms to
be identified throughwhichdigitalmedia
may support health-related learning and
behavioural engagement in physical edu-
cation. First, digital tools suchas tracking
devices enable self-monitoring of per-
formance and physiological responses
(e.g., heart rate or activity levels), which
can enhance students’ awareness of bod-
ily processes and support functional
health literacy. Second, immediate vis-
ual feedback provided by apps or videos
facilitates reflectiononmovement execu-
tion and effort, creating feedback loops
that help students link physical activity
with health-related outcomes. Third,
opportunities for personalisation, such
as differentiated instructional videos or
individual training and nutrition plans,
appear to support autonomy and per-
ceived relevance, thereby strengthening
behavioural intention to engage with
health-promoting activities. Fourth, so-
cial features embedded in digital media,
including comparison with peers or
shared challenges, can foster motivation
and engagement, but may also introduce
pressure, highlighting the importance
of guided and reflective use. Finally,

elements of gamification and variation
were described as increasing enjoyment
and interest, which may indirectly sup-
port sustained engagement with health-
related behaviours. These mechanisms
can also be interpreted through the lens
of the Technology Acceptance Model
(Davis et al., 1989). In particular, self-
monitoring, personalised feedback, and
differentiated learning opportunities ap-
pear to strengthen perceived usefulness,
while intuitive and visually supported
applications may enhance perceived ease
of use.

Taken together, these mechanisms
illustrate how digital media do not
promote health literacy or behavioural
change per se, but rather function as
pedagogical tools that support reflec-
tion, self-monitoring, communication,
and personalised learning processes. In
line with Nutbeam’s (2000) Health Liter-
acyModel, these processes can be linked
to functional, communicative-interac-
tive, and critical dimensions of health
literacy. The findings therefore suggest
that digitally enriched PEmay contribute
to health-related learning when digital
media are integrated in reflective and
pedagogically guided ways.

The findings can be translated into
concrete pedagogical strategies for the
differentiateduseofdigitalmedia inphys-
ical education. First, digital tools enable
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within-class differentiation by providing
instructional videos or tasks at varying
levels of difficulty, allowing students to
engage with content that matches their
individual abilities while participating in
the same lesson structure. This may help
address heterogeneous performance lev-
elswithoutincreasingorganisationalbur-
den for teachers. Students’ concerns re-
garding loss ofmovement time underline
the importance of protecting time-on-
task. Digital media should therefore be
used ina targetedand time-efficientman-
ner, for example through short video in-
puts, rapid performance documentation,
or brief data visualisations that support
reflectionwithout displacing physical ac-
tivity. The findings suggest that struc-
tured reflection tasks are essential when
using digitalmedia for health promotion.
Guided reflection phases, such as inter-
preting tracking data, discussing bodily
responses to exercise, or critically eval-
uating health-related information from
apps or social media, can support the
development of health literacy beyond
mere tool use. This corresponds with
previous recommendations highlighting
the importance of reflective and critical
engagement with digital health informa-
tion in school-based health promotion
(Goodyear et al., 2019a; Riesmeyer et al.,
2019).

Finally, the results point to the value
of progressive digital literacy goals in PE.
Rather than assuming uniform digital
competence, students may benefit from
stepwise learning objectives that grad-
ually build skills related to using, in-
terpreting, and critically assessing dig-
ital health information. Together, these
pedagogical implications illustrate how
digital media can be integrated into PE
in a differentiated, reflective, and move-
ment-oriented way that aligns with both
health promotion and educational goals.

The students in this interview study
also referred to the lack of support for
teachers from the school management
when they wanted to integrate digital
media into their lessons. In order to
investigate this assumption, a survey of
PE teachers on this topic is suggested.

The students’ statements in the inter-
views clearly show that it is important
to empower children and young people

to use digital media for health promo-
tion and health literacy properly. Due to
the thematic connection to social me-
dia and fitness trends, PE could pro-
vide a platform and corresponding ed-
ucational work for this. The findings
support those of Riesmeyer et al. (2019),
whoshowed that socialmediahasamajor
influence on students’ health perceptions
and behaviours.

Inthiscontext, themissionofPEcould
be furtherexpandedto includehealthand
health literacy with digital media, espe-
cially because PE has a major influence
on the use of digital media for health
(Goodyear et al., 2019b). Further, to
achieve the goal of using digital media in
PE, not only should research in this area
be continued but policymakersmust also
create the appropriate framework condi-
tions (Meates, 2020) to enable schools
and teachers to utilise digital media in
PE and adapt their lessons accordingly.

An equity and inclusion perspective
further nuances the interpretationof dig-
ital media use for health promotion in
physical education. Students’ accounts
implicitly point to issues of unequal ac-
cess to digital devices, reliable internet
connectivity, and school infrastructure,
which may shape who can meaningfully
benefit from digitally supported learn-
ing opportunities. Differences between
schools intermsofequipmentandtechni-
cal conditions suggest that digital health
tools may unintentionally reinforce ex-
isting educational inequalities if access is
uneven.

In addition, inclusive implementation
must consider diverse learner needs, in-
cluding studentswith disabilities, limited
language proficiency, or varying levels of
digital competence. Digital tools that rely
heavily on text-based information, com-
plex interfaces, or fine motor interaction
may create barriers for some students,
whereas multimodal formats (e.g., visual
or auditory content) may offer inclusive
potential when deliberately designed.

To mitigate such disparities, schools
and teachers play a crucial role in en-
suring equitable conditions for digital
media use in PE. This includes provid-
ing shared devices rather than relying
on students’ private equipment, offer-
ing structured guidance and scaffolding

when digital tools are introduced, and
selecting applications that are accessi-
ble, privacy-sensitive, and adaptable to
different learner needs. From a peda-
gogical perspective, digital media should
therefore be embedded in PE lessons in
ways that promote participation for all
students, rather than privileging those
with greater prior access or competen-
cies. The findings should also be inter-
preted in light of relevant boundary con-
ditions. The study sample included stu-
dents with heterogeneous backgrounds,
including participants whowere engaged
in organised sports clubs beyond regular
physical education classes aswell as those
whose primary exposure to physical ac-
tivity occurred within school contexts.
Consequently, students’ experienceswith
digitalmedia andhealth-relatedpractices
may reflect not only PE lessons but also
broader youth sport and leisure contexts.

This distinction is important when in-
terpreting acceptance and perceived use-
fulness of digital media. While some
students may draw on experiences from
extracurricular sport settings (e.g., fit-
ness tracking or app use in clubs), the
present analysis focuses on how these
experiences are reflected upon and ar-
ticulated in relation to school-based PE.
Claims regarding health promotion and
health literacy should thereforebeunder-
stood as referring primarily to pedagog-
ically guided PE contexts, rather than to
general youth health behaviour or sport
participation outside school.

Practice implications for physical
education teachers
Based on students’ reported experiences,
several practical recommendations can
be derived for the pedagogically mean-
ingful use of digital media in health-pro-
moting physical education:
4 Use digital media as a complement to

physical activity, not as a replacement,
to protect movement time and
maintain the core character of PE.

4 Integrate short, targeted digital in-
puts (e.g., brief videos, performance
feedback, data visualisations) to sup-
port reflection without interrupting
activity phases.

4 Enable differentiation by providing
instructional materials at varying
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levels of difficulty (e.g., multiple
video formats or task variations).

4 Use digital tools to support self-
monitoring and reflection (e.g.,
tracking data, movement analysis) to
strengthen awareness of bodily re-
sponses and health-related learning.

4 Provide structured guidance when
working with digital health informa-
tion, especially in relation to social
media content and misinformation.

4 Pay attention to data protection
and students’ comfort when using
video-based applications or personal
performance data.

4 Ensure inclusive access by relying on
shared school devices where possible
and offering support for students with
different levels of digital competence.

Implications for the technology
acceptance model in physical
education

Overall, the findings support the suit-
ability of the original TAM as a heuristic
for interpreting students’ acceptance of
digital media in health-promoting PE,
with external variables (e.g., infrastruc-
ture, teacher competence, organisational
support) shaping perceived usefulness
and perceived ease of use. Rather than
proposing additional constructs, . Fig. 4
summarises how students’ accounts pop-
ulate the existing TAM components in
the PE context.

In line with prior research, students’
acceptancewasconditionalondigitalme-
dia being used as a complementary tool
rather than replacing physical activity
(Goodyear et al., 2019a; Hinojo-Lucena
et al., 2019).

Students’ accounts also underline
the relevance of teacher digital liter-
acy and supportive school conditions
as enabling factors for implementation
(Lupton, 2021; Jastrowet al., 2022), while
everyday use of apps and videos outside
school points to opportunities for con-
necting PE with students’ lived digital
health practices (Goodyear et al., 2019b;
Sakellari, Notara, & Lagiou, 2021).

Interpreting the health literacy
model (HLM) in digitally enriched
physical education

The findings of this study indicate that
Nutbeam’s (2000) three-level Health Lit-
eracy Model remains a suitable frame-
work for analysing health-related learn-
ing processes in physical education, but
requires contextual interpretation when
applied to digitally enriched learning en-
vironments. Rather than extending the
model by adding an additional level, the
results suggest that the existing func-
tional, interactive, and critical dimen-
sions can be meaningfully interpreted
through the use of digital media in PE.

At the functional level, students de-
scribed acquiring basic health-related
knowledge through videos, apps, and
online platforms, for example in rela-
tion to physical activity or nutrition.
While Nutbeam emphasises reading and
writing skills at this level, the findings
show that audiovisual and interactive
media function as alternative modes
of information access without funda-
mentally altering the underlying literacy
dimension.

At the interactive level, digital media
enabled students to exchange informa-
tion, follow health-related content on so-
cial media, and engage with peers or on-
line communities. These practices align
with Nutbeam’s concept of communica-
tive health literacy and illustrate howdig-
ital environments can support active en-
gagement with health information in PE.
. Figure 5 illustrates this interpretation
of Nutbeam’s Health Literacy Model in
the context of digitally enriched physical
education.

At the critical level, students reflected
onmisinformation, contradictory health
advice, and individual differences in
health-related needs. Evaluating the
credibility of online content and adapt-
ing information to personal contexts
emerged as central competencies, high-
lighting the relevance of critical health
literacy in digital settings.

Overall, the findings do not suggest
a need for a structural extension of Nut-
beam’s model, but rather underscore the
importance of interpreting its existing
levels in light of contemporary digital,

visual, and interactive forms of learning
that increasingly shape students’ health-
related experiences.

With regard to framework breadth,
the present study deliberately focused on
the Technology Acceptance Model and
Nutbeam’sHealthLiteracyModelascom-
plementary lenses for analysing students’
acceptance of digital media and health-
relatedlearninginPE.Whileotherframe-
works are highly relevant to digital edu-
cation, they were not adopted as primary
analytical models due to the exploratory
and student-centred focus of this quali-
tative study.

The Technological Pedagogical Con-
tent Knowledge (TPACK) framework
(Mishra & Koehler, 2006) primarily ad-
dresses teachers’ professional competen-
cies and instructional design decisions.
Although teacher digital pedagogical
competence clearly emerged as an im-
portant external condition in students’
accounts, the present analysis centred
on students’ experiences and acceptance
rather than on teachers’ knowledge
structures.

Similarly, broader eHealth literacy
models (e.g., Norman & Skinner, 2006;
Sørensen et al., 2012) extend beyond
the scope of this study by conceptualis-
ing health literacy as a population-level
construct.

In contrast, Nutbeam’s model was se-
lected due to its pedagogical orienta-
tion and its suitability for analysing func-
tional, interactive, and critical learning
processes within school-based PE con-
texts. The findings suggest that digital
media can be meaningfully interpreted
within this existing framework without
requiring the adoption of an additional
health literacy model.

At the same time, the identified
mechanisms resonate with motivational
frameworks such as Self-Determination
Theory (Deci &Ryan, 2000), particularly
with regard to autonomy, competence,
and relatedness. These connections
are discussed as interpretative linkages
rather than as theoretical integrations,
highlighting opportunities for future
studies to combine acceptance, health
literacy, and motivational perspectives
in a more integrative design.
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Fig. 58 Interpretation of Nutbeam’s Health Lit-
eracyModel (2000) in digitally enriched PE. Dig-
italmedia are conceptualised as pedagogical
means (e.g., videos, apps, tracking tools) sup-
porting functional, communicative-interactive,
and critical health literacy, rather than as an ad-
ditional hierarchical level

Limitations

Several limitations of this study should
be acknowledged. First, the findings
are based on a small, non-representative
sample (N= 15) consisting of students
from grammar and secondary schools.
Although this is appropriate for an ex-
ploratory qualitative design, the results
cannot be generalized to all student pop-
ulations or school contexts. In addition,
the wide age range may have influenced
students’ experiences and perceptions of
digital media and health-related learning
in different ways.

Second, the study relies on self-re-
ported data from interviews, which may
be subject to social desirability and recall
bias. Despite efforts to create an open in-
terview atmosphere, students may have
emphasized sociallyacceptedorexpected
views on digital media use and health
promotion.

Third, the theoretical framing us-
ing the Technology Acceptance Model
(TAM) and Nutbeam’s Health Literacy
Model (HLM) may have shaped both
data analysis and interpretation. While
these frameworks provided a useful
heuristic for structuring the findings,
their use may have directed attention
toward predefined constructs (e.g., use-
fulness, ease of use, functional literacy)
and potentially limited the emergence
of alternative interpretative perspectives.
This theoretical lens may therefore have
introduced a degree of analytical bias.

Future research directions

Future studies shouldbuild on these find-
ings by including larger andmore diverse
samples across different school types and
educational contexts. Longitudinal de-
signs could provide insights into how
students’ acceptance of digital media and
health-related learning processes in PE
develop over time.

Further research should also triangu-
late student perspectives with those of
PE teachers and school administrators
to better understand structural and orga-
nizational conditions influencing digital
media use. In addition, combining qual-
itative and quantitative approaches could
help validate and extend the exploratory
findings presented here.

Finally, future work may benefit from
integrating complementary theoretical
frameworks (e.g., TPACK or self-deter-
mination theory) to capture pedagogical,
motivational, and contextual dimensions
beyond acceptance and health literacy,
thereby reducing the risk of theory-
driven bias and strengthening explana-
tory depth.

Conclusion

This study represents one of the first
qualitative applications of the Technol-
ogyAcceptanceModel (Davisetal., 1989)
in PE from students’ perspectives, com-
bined with a pedagogically grounded in-
terpretation of health literacy using Nut-
beam’s (2000) framework. By directly
exploring students’ experiences, assess-
ments and acceptance of digital media in
PE, the study offers theory-informed, ex-
ploratory insights into health-promoting
learning processes in PE.

Digital media were perceived as bene-
ficial in termsofefficiency, individualized
learning, and increasedmotivationwhen
supported by adequate technical and di-
dactic conditions. At the same time,
structural and competence-relatedbarri-
ers emerged as important conditions for
meaningful implementation. The find-
ings suggest thatboth theTechnologyAc-
ceptance Model (Davis, 1989) and Nut-
beam’s (2000) Health LiteracyModel can
be meaningfully interpreted in light of
the specific conditions of PE, without re-

quiring structural modification of either
framework.

Overall, the studyunderscores the im-
portance of a differentiated, inclusive,
and movement-oriented integration of
digital tools in PE. Further research with
largerandmorediverse samples isneeded
to extend and contextualise these ex-
ploratory findings, with a focus on cred-
ibility and transferability rather than sta-
tistical generalisation.
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