
Pa
ge

 
1



Pa
ge

 
46

Journal of  Tertiary Education and
Learning (JTEL)
Previous Title: Journal of  Student and Education (JSE)

Postdigital Literacies beyond Digital Competence: A Relational Framework for Agency, 
Power, and Participation in Higher Education

Giovanni Vindigni1*

Volume 4 Issue 3, Year 2026
ISSN: 2994-4015 (Online)

DOI: https://doi.org/10.54536/jtel.v4i3.8585
https://journals.e-palli.com/home/index.php/jtel

Article Information ABSTRACT

Received: July 27, 2026
Accepted: September 12, 2026
Published: September 14, 2026

Proceeding from the social-theoretical premise that digital and non-digital, material and 
symbolic, as well as human and technological world relations are not separate spheres 
but rather mutually constitutive elements of  postdigital orders of  reality, this article 
reconstructs postdigital literacies not as an additively extensible inventory of  individualized 
competencies, but as a relationally situated capacity for reflexive interpretation, normative 
evaluation, and co-creative transformation of  sociotechnically prefigured world relations. 
Methodologically, the study is grounded in a critical-integrative evidence synthesis 
drawing on 75 publications issued between January 2020 and August 2026 in the fields of  
media education, educational and literacy research, sociomaterial research, and research 
on data literacy, algorithmic literacy, and AI literacy. These findings are not cumulatively 
aggregated but relationally mediated with regard to their object constitutions, normative 
frameworks, and empirical scope. Within this analytical framework, it becomes evident 
that postdigital literacies cannot be adequately understood either as individualized, action-
enabling knowledge or as a mere extension of  digital competence. A relational heuristic 
is proposed instead, in which operational connectivity, infrastructural transparency, the 
capacity for reflexive distancing, distributed agency, and transformative participation 
mutually condition one another without forgoing their respective claims to validity. 
Within this architecture, competence refers to the situation-specific disposition to act; 
education, understood here in its transformative rather than merely instructional sense, 
refers to the reflexive transformation of  relations to the self, the world, and technology; 
and literacies refer to the socially and materially situated practices, structured by relations 
of  power, through which both are actualized, negotiated, and contested. On this basis, 
the synthesis provides a theoretical rationale for the claim that access, accessibility, and 
epistemic representation are not merely secondary implementation issues but rather 
constitute the conditions of  possibility for postdigital educational and participatory 
processes. For research and media didactics, such a perspective implies the need to 
focus not primarily on technical performance, but rather on the reasoned capacities for 
relational interpretation, engagement with contradictions, and collective shaping within 
sociotechnically pre-structured contexts of  action.
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INTRODUCTION 
In a context of  profound societal mediatization, post-
digitality refers neither to the chronological after of  
the digital era nor to a stage of  development in which 
previously analog ways of  life have been completely 
replaced by technology. Rather, it refers to a historical and 
sociotheoretical constellation in which the distinctions 
between online and offline, technical and social, material 
and symbolic, or human and nonhuman lose their self-
evident organizing power, without thereby becoming 
irrelevant. Digital infrastructures emerge as socially 
effective precisely where, in the practice of  everyday 
communication, education, work, and participation, 
they are no longer perceived as singular technologies 
but are taken for granted as prerequisites for perception, 
decision-making, and action. Therefore, in this theory-
practice transfer context, Fawns (2022) conceptualizes 
entangled pedagogy through the interdependence of  
technology and pedagogical practice, a position that 
can be read alongside Jandrić and Knox (2022) and also 

Jandrić and Hayes (2020) as requiring an examination of  
how educational purposes, institutional arrangements, 
and situated human action shape the significance of  
technical artifacts.
Drawing on Lacković et al.’s (2024) account of  
entanglement , digital materiality, and spatiotemporality, 
the present study takes this argument into tertiary 
education, where the analytical question concerns how 
these relations organize teaching, learning, and knowledge 
production, including the conditions under which 
particular practices become visible, count as achievement, 
and receive institutional recognition.
Particularly for media education, this shift presents a 
conceptual and normative challenge. On the one hand, 
competency models remain indispensable, insofar as 
pedagogical agency is to be translated into describable 
dispositions, learning objectives, and observable practices. 
On the other hand, such models often individualize 
problems whose origins lie primarily in platform 
architectures, institutional access regulations, data-
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economic interests, and culturally unequal opportunities 
for representation. If  a lack of  participation is diagnosed 
solely as a deficit in personal abilities, the conditions 
under which certain abilities can be effectively exercised 
in the first place disappear from the analytical horizon. 
In contrast, approaches grounded in educational theory 
keep in mind the transformation of  relationships to the 
self  and the world, the openness of  the starting point, 
and the resistance of  the object; however, they remain 
underdetermined when the concrete infrastructural 
mediations of  these transformational processes are 
treated merely as an external context. Between these 
two perspectives, the concept of  literacies opens up a 
mediating frame of  reference that is by no means free 
of  tension, because it makes it possible to address skill, 
social practice, cultural coding, materiality, and power in 
their situational interweaving (Campbell & Olteanu, 2024; 
Markauskaite et al., 2023; Pangrazio & Sefton-Green, 
2021).
Further urgency is added to this reassessment by the 
current convergence of  datafication, platformization, 
and generative artificial intelligence. Learning 
platforms not only record interactions but also shape 
their visibility; algorithmic recommendation systems 
direct attention; generative models prefigure linguistic 
plausibilities; automated decision-making systems 
translate heterogeneous educational trajectories into 
institutionally manageable risk profiles. However, the 
associated change is by no means limited to an expansion 
of  available tools. Rather, it touches on the question of  
under which infrastructural, epistemic, and normative 
conditions references to the world emerge at all as 
relevant to learning, measurement, or decision-making. 
Within higher education, the significance of  platform 
rules and data models becomes apparent when examining 
how student activity acquires the status of  institutionally 
recognizable evidence. What can be recorded through 
a platform already depends on decisions about which 
activities warrant observation and how they are to be 
represented; subsequent evaluation therefore proceeds 
from a technically selective account of  educational 
practice. Once universities rely on platform-generated 
representations to assess student activity, the selection 
decisions embedded in those representations acquire 
significance beyond the systems in which they originated. 
Deductively, what the platform renders observable can 
thereby become a basis for judgments about competence 
per se, while forms of  participation that escape its 
categories risk remaining institutionally unacknowledged 
(Hartong, 2024; Nichols & Dixon-Román, 2024; 
Pangrazio et al., 2022; Zomer, 2026).
In this context, a definition of  postdigital literacies 
is inadequate if  it simply incorporates new sub-
competencies, such as data, algorithm, AI, information, 
or platform literacy, into existing catalogs. While such 
additive extensions may increase visibility within the 
curriculum, they easily reproduce the very segmentation 
that the postdigital analysis seeks to address. Data 

criticism without an understanding of  material and 
institutional infrastructures, AI literacy without reflection 
on its cultural systems of  representation, media criticism 
without equitable access and participation, or design 
competence without insight into distributed agency 
remain factually fragmented. In contrast, what appears 
necessary is a conceptual framework that does not 
focus on individual technologies but rather centers on 
the ability to establish well-founded relationships within 
socio-technically prefigured relations to the world.
Accordingly, the present study examines how postdigital 
literacies can be conceptualized as a relational 
configuration of  education, power, and participation in 
higher education, while preserving the distinct theoretical 
meanings of  competence, education, and literacy, and 
what implications this conceptualization entails for the 
theoretical interpretation, empirical investigation, and 
pedagogical Gestaltung of  sociotechnically mediated 
educational practices.
Four sub-questions will be addressed: First, it must be 
clarified which onto-epistemological shifts are associated 
with the postdigital departure from instrumentalist 
human-technology dualisms. Second, the relationship 
between competence, education, and literacies requires 
a definition that identifies overlaps without leveling 
conceptual non-identities. Third, we must examine the 
extent to which platformization, datafication, algorithmic 
mediation, and unequal conditions of  access prestructure 
the possibility of  literate practice. Fourth, criteria for 
research and media education design are to be derived 
from the reconstructed areas of  tension.
As a scholarly contribution, this paper develops a 
relational heuristic of  postdigital literacy. Operational 
connectivity, infrastructural transparency, the capacity 
for reflexive distancing, distributed agency, and 
transformative participation are conceived not as linear 
stages to be acquired but as interdependent dimensions 
of  a situational and context-specific practice of  judgment. 
What is new here is not so much the isolated identification 
of  individual abilities as their systematic linking to the 
conditions that make them possible: Postdigital literacy 
manifests itself  not only in the fact that subjects act 
successfully within technical environments but also in 
their ability to recognize the constitutive role of  these 
environments, to reasonably challenge their claims to 
validity, to devise alternative frameworks of  relation, 
and to politically assess the unequal distribution of  
corresponding opportunities for action.

LITERATURE REVIEW
Postdigitality as a Relational Diagnosis of  the 
Present
From a historical-conceptual perspective, postdigitality 
challenges the view that technological innovations alter 
social reality from the outside and that educational 
practice must subsequently respond to this change. In 
place of  such a model of  succession comes a relational 
understanding, within which technological, social, 
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cultural, bodily, and ecological conditions operate in 
an interdependent and mutually constitutive manner 
through ongoing configurations. Determinatively, 
Jandrić and Knox (2022) identify the postdigital turn as 
a postdeterministic and postinstrumentalist reorientation 
of  philosophy, education, and research, within which 
technological developments must be understood in 
terms of  their social interconnections. As regards 
the pedagogical constitution of  subject matter, this 
perspective is concretized in Fawns’ (2022) work insofar 
as goals, values, methods, technologies, and contexts are 
examined in terms of  their mutual interdependence, 
and the significance of  individual design elements 
can therefore only be determined within the context 
of  the respective educational arrangement. However, 
this perspective is followed by studies of  post-digital 
learning spaces, which explore spatial quality as the result 
of  material, practical, and institutional relationships 
(Gravett et al., 2023; Lamb et al., 2022): For the tertiary 
education setting, the question is therefore how physical 
arrangements, digital access conditions, data flows, and 
institutional expectations interplay and thereby help 
determine which forms of  presence, exchange, and 
participation can actually be realized within a learning 
space.
Movement, change, and becoming, therefore, do not 
denote an external state of  acceleration but rather a 
structural moment in the constitution of  objects. Learners, 
teachers, and media do not interact as pre-established 
units; they acquire their respective concrete capacity 
for action within relational frameworks that change 
as they unfold. Therefore, this deduced phenomenon 
becomes particularly evident in the analysis of  post-
digital classrooms: the promises of  a better future held 
by technical, here normative, and processual innovation 
become embedded in spatial arrangements, routines, and 
structures of  expectation, while earlier practices persist 
and intended uses are reinterpreted depending on the 
situation (Forsler et al., 2025; Giakoumakis et al., 2025; 
Wilson et al., 2025). In this regard, pedagogical reality 
thus appears to be neither technically determined nor 
arbitrarily socially constructible, but rather a contingent 
stabilization of  heterogeneous relations.
From an analytical perspective, this leads to two 
clarifications. First, the dissolution of  simple dualisms 
must not be confused with an indiscriminate merging of  
their poles. Digital and non-digital, human and technology, 
or materiality and meaning remain relevant as analytical 
distinctions when examining how their boundaries 
are established and take effect in concrete practices. 
Second, talk of  interweaving has explanatory value only 
if  it identifies the mechanisms through which relations 
are structured, rendered asymmetrical, or disrupted. 
Postdigitality, therefore, does not denote a harmonious 
interconnectedness but rather encompasses friction, 
exclusion, and conflict-laden interdependence. Here, 
Pischetola et al. (2021) indicate it is precisely breakdowns, 
barriers to access, and disruptive media shifts that reveal 

the technical agency that remains invisible during smooth 
operation.
Building on the relational nature of  pedagogical 
practice as previously explained, sociomaterialist and 
posthumanist works sharpen the question of  how the 
capacity for action is constituted, insofar as sovereign 
human intentionality appears insufficient as the sole 
explanatory basis for the act of  action. With the “circuit of  
agency,” Hawley (2022) accordingly describes a relational 
circulation among individuals, things, discourses, and 
institutional arrangements, within which possibilities for 
action are brought about only through the interplay of  
heterogeneous participations; however, such a distribution 
of  agency by no means implies a uniform distribution or 
even the abolition of  human responsibility. 
In the same way, it can be deduced that it is only through 
the inclusion of  physical, cognitive, conative, and 
affective reciprocities, including nonhuman ones, that 
new materialist approaches currently advance a thesis that 
goes beyond a mere expansion of  the field of  learning 
research. This means that materials help determine 
the possibilities of  perception, specifically regarding 
the interplay of  representation, perception, reception, 
and expression; therefore, the respective taxonomy of  
learning processes must be examined to assess how 
their nature and arrangement influence the course of  
these processes (Lemieux & Rowsell, 2020; Sheridan et 
al., 2020). In this context, the inconsistency of  empirical 
operationalizations discussed by De la Calle Cabrera 
et al. (2024) regarding the empirical operationalization 
of  post-humanist literacy research takes on particular 
significance; that is, with regard to the theoretical 
assumption of  mutual constitution, the observations and 
criteria themselves, which can be used to reconstruct the 
interplay of  subjects, practices, and materialities, have 
not yet been clarified. Furthermore, in the author’s view, 
the methodology should also demonstrate how such a 
relationship can be identified in the research data in the 
first place and which results would, in fact, necessitate a 
revision of  its theoretical definition. Otherwise, there is a 
real risk that the empirical-exploratory analysis will merely 
confirm the previously assumed conceptual relationships. 

Movement, Spatiotemporality, and the Indeterminacy 
of  Postdigital Mappings
Within postdigitality research, the recurring motif  of  
movement refers to more than just the rapid pace of  
technological innovation cycles. Specifically, it denotes 
a transformation of  the very relations through which 
presence, duration, reach, authorship, and context can be 
defined in the first place. Asynchronous communication 
can make institutional temporal orders more flexible while 
simultaneously giving rise to expectations of  permanent 
accessibility; hybrid spaces can reduce spatial exclusion 
while simultaneously creating new dependencies on 
devices, bandwidth, and private learning environments. 
In this respect, postdigital spatiotemporality denotes 
neither the dissolution of  boundaries per se nor the 
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simple superimposition of  physical and virtual spaces. 
Based on this relational understanding, the exploratory 
research approach focuses on the question of  under 
what sociotechnical conditions closeness and distance 
are produced and how the boundary between private 
discretion and public accessibility is negotiated on a 
situational basis. In addition to the work of  Lacković et 
al. (2024) and Lamb et al. (2022), it is essential here to 
examine the temporal nature of  participatory relationships 
per se, as their simultaneity or temporal displacement 
is influenced by media arrangements and institutional 
expectations; furthermore, the ongoing availability of  
contributions helps determine how they can be adopted 
and recontextualized beyond their original context.
From the perspective of  media pedagogy, this processual 
nature is significant in two ways. On the one hand, the 
conditions of  digital literacy practice are already changing 
as students are learning them. Therefore, curricula that 
treat current platform functions as a stable subject of  
competence risk producing a superficial competence that 
quickly becomes obsolete. On the other hand, change 
arises not exclusively from new technical functions but 
equally from the reconfiguration of  existing routines. 
Through walking interviews, Wilson et al. (2025) explore in 
this respect the relationship between visions for the future 
of  education, as well as traditional teaching practices, and 
the physical conditions of  information-technologically 
equipped university spaces. Of  particular interest here are 
the tensions that arise between institutionally designed 
uses and actual teaching practices, as these tensions reveal 
the conditions under which calls for pedagogical change 
are adopted, modified, or limited in everyday university 
life. In this regard, the transformation of  higher 
education learning spaces can be understood as a process 
of  negotiation, the course of  which is shaped by existing 
practices and infrastructural conditions and therefore 
resists the seamless transfer of  institutional visions of  
innovation into teaching practice. In this respect, post-
digital literacy must therefore be directed less toward 
definitive mastery and more toward the reasoned ability 
to revise patterns of  action and interpretation.
In this context, it is important to note that, given this 
backdrop, mappings of  postdigital literacies have a 
performative character. For when research classifies 
certain practices as literacy, identifies others as mere use, 
and yet others as deficits, it does not merely categorize 
an existing field. Rather, it stabilizes representational, 
perceptual, and perceptive relevancies, addresses subjects, 
and contributes to the institutionalization of  desired 
future competencies. Accordingly, every typology must 
reflect on its own modeling process: Which forms of  
engagement with the world are recognized as competent? 
Which social groups are primarily identified as the target 
audience for support? Which infrastructural conditions 
are reinterpreted as individual prerequisites? Which 
practices of  renunciation, deceleration, or contradiction 
remain invisible because competence is operationalized 
exclusively through active and efficient use?

In this respect, it can be deduced that the programmatic 
openness of  the post-digital does not, in and of  itself, 
automatically protect against new universalisms. 
Messiness can denote a methodologically productive 
acknowledgment of  irreducible heterogeneity, but it 
can also lead to conceptual immunization, insofar as 
contradictory phenomena are grouped under the same 
label without any criteria. A two-pronged approach 
therefore remains necessary: on the one hand, binary 
orders must be disrupted and neglected relationships 
made visible; on the other hand, the claimed connections 
must be examined in terms of  their direction, empirical 
validity, and normative consequences. Postdigital mapping 
is thus open-ended but purposeful.

Competence, Education, and Literacies as Non-
Identical Concepts
In current research discourse, the concept of  literacy 
can be differentiated along at least three semantic fields, 
each of  which, through its respective emphasis, reveals 
different prerequisites for appropriate action, cultural 
participation, and education-related transformation. 
While functional conceptions emphasize the availability 
of  media-related and informational skills, socio-practical 
approaches situate literacy within culturally embedded, 
meaning-generating practices; transformative models, by 
contrast, incorporate the malleability of  relationships to 
the self, knowledge, and the world into their conceptual 
framework.
Under postdigital premises, these approaches are not 
rendered irrelevant or superseded by a broader concept of  
literacy but are instead redefined in terms of  their mutual 
interdependence: Operational mastery remains necessary 
but cannot, on its own, justify a sufficient educational 
claim, because proper use guarantees neither reflection 
on its prerequisites nor the ability to judge its purposes. 
In this respect, sociocultural situatedness must also be 
expanded to include those material, infrastructural, and 
algorithmic conditions of  mediation through which 
meaning, visibility, and possibilities for action are pre-
structured. Consequently, transformative literacy is not 
limited to individual changes in consciousness but also 
concerns the empowerment and the actual opportunities 
that are opened up to participate in the negotiation 
and transformation of  precisely these sociotechnical 
conditions. Following on from this are trends that 
redefine critical thinking within non-instrumentalized 
digital socialities and develop post-digital alternatives to 
neoliberal educational logics (Bacalja, 2026; Kerruish, 
2026).
To conceptually define postdigital literacy practices, one 
can draw on a framework in which entanglement, digital 
materiality, and spatiotemporality form interrelated 
approaches to the respective phenomena; the value of  
this framework lies in its ability to elucidate the practices 
under investigation based on their concrete conditions of  
emergence and execution (Lacković et al., 2024). From the 
perspective of  entanglement, the question is accordingly 
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how media mediation and physical performance intertwine 
within a given situation, while the consideration of  digital 
materiality incorporates the technical and infrastructural 
prerequisites through which this interaction takes on 
its specific form (Lacković et al., 2024). Linked to this 
framework is a spatiotemporal analysis that makes it 
possible to understand how presence and participation 
are organized beyond the immediately shared space and 
how media expressions remain available beyond their 
original context of  creation (Lacković et al., 2024).
Linked to this definition of  the subject matter is the 
conceptual expansion of  multimodal literacy, insofar 
as its text-centered and structuralist limitations are 
transcended in favor of  a relational perspective on the 
production of  meaning (Campbell & Olteanu, 2024). 
For pedagogical classification, however, it remains 
crucial to consider under which institutional conditions 
technically available means of  expression may actually 
be utilized: School-based writing demonstrates that 
assignment requirements and assessment expectations 
can continue to limit the scope within which a form of  
expression is considered academically appropriate and 
worthy of  recognition (Hawley, 2024). In this respect, 
the technological expansion of  what can be represented 
does not in and of  itself  lead to pedagogical openness as 
long as the standards for its recognition in the classroom 
remain unchanged (Hawley, 2024).
Based on the distinction previously identified between 
technologically available means of  expression and 
institutionally recognized forms of  implementation, 
the relationship between competence, education, and 
literacies must also be defined in terms of  their material, 
social, and normative conditions of  mediation. In 
this respect, competence refers to a situation-specific 
disposition toward handling demands in a manner that 
is professionally, socially, and normatively appropriate, 
whereby the standards of  such appropriateness 
themselves remain subject to justification rather than 
being legitimized solely by institutional validity. From 
the perspective of  consensus theory, the focus is thus 
on the conditions under which demands and evaluation 
standards can be intersubjectively examined, contested, 
and negotiated; mere factual agreement does not in itself  
guarantee reasoned consent. The limits of  competency 
definitions that can be operationalized in curricula are 
precisely here: Observable performance does not allow 
for the derivation of  sovereign control over one’s own 
actions or the justification of  attributing infrastructure- 
or institution-generated constraints to individual deficits.
In contrast, education emphasizes the reflexive 
transformation of  those relationships to the self, the 
world, and technology, within which even predefined 
requirements and systems of  recognition themselves 
become the subject of  well-founded revision, without 
the outcomes of  such educational movements being fully 
predictable or capable of  being captured in standardized 
terms. From a practice-theoretical literacy perspective, 
both concepts are therefore not synthetically subsumed 

but rather related to those concrete practices in which 
dispositions of  competence, orders of  meaning, and 
material arrangements interlock and educational processes 
are either initiated or constrained. The tension between 
these concepts remains productive because operational 
empowerment can enhance the practical effectiveness of  
reflexive scrutiny, while educational-theoretical openness 
prevents it from being reduced to mere adaptation to the 
system, and literacies expose the situational conditions of  
this reciprocal mediation.
Following on from the previously developed distinction 
between the fulfillment of  operational requirements 
and the reflexive reexamination of  their conditions, the 
discussion of  professional digital competence builds 
upon this in that, here as well, the individual possession 
of  technical skills is reevaluated in favor of  a relational 
definition of  possibilities for action and design. With 
their proposal of  postdigital capabilities, Markauskaite 
et al. (2023) incorporate in this regard the sustainable 
shaping of  human, technical, and natural contexts into the 
discourse on competence, thereby expanding its frame of  
reference beyond isolated, attributable user performance. 
Similarly, the concept of  entangled learner agency 
developed by Code (2025) opens up an approach within 
which individual self-regulation can only be adequately 
defined by considering its spatial, collective, and shared 
prerequisites. Ball and Savin-Baden (2022) illustrate the 
educational-theoretical consequences of  their framework 
using the example of  liminal transitions: Here, irritation 
appears not merely as a disruption to an otherwise 
successful learning process but as a potential opportunity 
to question familiar interpretations and expectations of  
behavior. Taken together, these perspectives, as well as 
the pandemic-related redefinition of  technological and 
pedagogical relationships in Rapanta et al. (2021), suggest 
that smooth performance should not be regarded as 
the sole educational standard, as successful use remains 
possible even within unreflectively adopted dependencies. 
Accordingly, it is not every interruption in and of  itself  
that gains educational relevance, but rather its reflective 
processing, insofar as it contributes to enduring 
uncertainty, uncovering constitutive dependencies, and 
subjecting the validity of  pre-structured courses of  action 
to reasoned scrutiny and possible change.

Datafication, Platformization, and Algorithmic 
Orders of  Plausibility
Under platformized educational conditions, practices 
are not merely digitally supported but are translated 
into technically and economically exploitable data 
relationships. Selection decisions regarding which 
interactions are recorded, which categories are formed, 
and which results are visualized shape the perceptibility 
of  pedagogical processes. At this point, drawing 
on Pangrazio et al. (2022), the connection between 
datafication and platformization can be plausibly inferred 
from the fact that the infrastructure used already helps 
determine what aspects of  educational activity can 
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be captured as data in the first place. In this respect, 
the study starts by outlining the prerequisites for data 
collection, as the technical conversion entails a selection 
process that makes certain processes accessible to 
institutional observation while excluding others from 
being represented in data form. There is a need to justify 
the selection decisions inherent in this conversion, insofar 
as they help determine which aspects of  educational 
practice emerge as relevant for observation and which 
elude infrastructure-driven data collection. With regard to 
student engagement, this issue can be concretized in that 
recorded activity is only interpreted as participation on 
the basis of  specific classification rules, and the resulting 
indicator consequently reflects a specific institutional 
conception of  engagement (Zomer, 2026).
Precisely because such classifications become part of  
the infrastructural organization of  everyday university 
life, their significance extends beyond the individual 
measurement operation: Through their mediation 
by actors and standards, the conditions under which 
educational processes are managed also change (Hartong, 
2024). Therefore, against this backdrop, the power-
political classification of  platform governance takes on 
particular significance, insofar as decisions are also made 
within emerging EdTech ecosystems regarding whose 
conceptions of  pedagogical practice are incorporated 
into the design of  the infrastructures employed (Nichols 
& Dixon-Román, 2024).
For the definition of  postdigital literacy, this implies the 
need to examine data in relation to the conditions under 
which social phenomena are considered quantifiable in 
the first place. Accordingly, the appropriate scholarly 
handling of  data requires the ability to understand the 
decisions that lead to certain facts being assigned to 
a category, while others remain outside the chosen 
framework. It is precisely at this point that the limitations 
of  a conception of  competence that treats mastery of  
analytical methods as sufficient evidence of  data-related 
judgment become apparent; research reviews point to 
corresponding narrowings of  focus as well as inconsistent 
definitions and, to date, limited empirical validation of  
pedagogical approaches (Gebre, 2022; Ghodoosi et al., 
2023; Raffaghelli & Stewart, 2020).
From the perspective of  critical data literacy, it therefore 
becomes necessary to justify whose perspective on a 
subject becomes decisive in its data-based representation 
and what consequences such a perspective has for those 
about whom decisions are made on this basis. In this 
regard, data-based judgment acquires a social dimension 
that transcends accurate evaluation, challenging the 
legitimacy of  the representational and decision-making 
frameworks employed (Atenas et al., 2023; Pangrazio & 
Selwyn, 2021; Sander, 2020).
Hereupon, the connection between constructionist and 
participatory approaches can be justified by the fact 
that learners are involved in the creation of  those data 
representations whose underlying assumptions they are 
critically expected to evaluate. By developing their own 

representations and comparing them with alternative 
models of  the same subject, the concrete design process 
makes it clear how a changed classification decision 
shifts the visibility of  what is represented and thus also 
influences its possible interpretation (Bilstrup et al., 
2022; Dangol & Dasgupta, 2023). From an educational 
perspective, what is significant here is the experience that 
data-based orders are based on decisions that require 
justification and that their malleability can be revealed 
through students’ own active participation in their design 
(Bilstrup et al., 2022; Dangol & Dasgupta, 2023). Such 
a practice requires, beyond technical data operations, 
the ability to address what has not been captured, what 
has not been made comparable, and what is normatively 
presupposed. In this respect, postdigital data literacy does 
not refer to the confident mastery of  a transparent object 
but rather to a reasoned practice of  judgment under 
conditions of  partial opacity.
However, the issue discussed here becomes significantly 
more pronounced with algorithmic and generative 
systems. Considering the insufficient attention paid to 
algorithmic competence in existing frameworks per se, as 
described by Moylan and Code (2024), the author believes 
that, for professional digital education, particularly in the 
context of  higher education, it remains to be clarified 
how its professionally recognized importance can actually 
be translated into well-founded curricular requirements. 
Further, defining such a theory-to-practice transfer 
is complicated by the scope of  available research, as 
school-based studies have so far focused primarily on 
older learners under comparatively favorable resource 
conditions. It is becoming increasingly clear why further 
empirical research is needed to plausibly determine the 
feasibility of  teaching concepts that are primarily based 
on the required learning taxonomies in higher education. 
Moreover, their application in this context is understood 
here as a theoretically grounded transfer rather than as 
a conclusion already substantiated by the school-based 
research examined by Magoge et al. (2025).
To determine AI literacy in a way that is tailored to 
the respective learning prerequisites, it must first be 
established or made explicit to what extent learners must 
understand the systems being used to independently 
evaluate their application within their own educational 
context. With regard to this issue, the decisive factor is 
what system knowledge is required to assess the specific 
pedagogical task and on what a judgment regarding the 
appropriateness of  AI use can be based. Competency 
models offer a starting point, as they combine the 
evaluation of  specific applications with the goal of  
preserving human autonomy in dealing with AI (Allen 
& Kendeou, 2024; Chee et al., 2025). However, merely 
taking this requirement into account conceptually does 
not explain how it can be realized in the learning process, 
for between understanding a technical mechanism and 
making a well-reasoned decision about its pedagogical 
use lies an evaluative process whose prerequisites must be 
specifically identified.
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In this regard, a further didactic question arises: how can 
acquired model-based knowledge be effectively applied 
to evaluate a specific use case without technical feasibility 
alone serving as justification for its deployment? The 
differences between technical knowledge and critical 
evaluation described in research reviews therefore point 
to a need for investigation into the conditions under 
which well-founded judgment is formed: It remains to be 
clarified how learners draw on their understanding of  the 
system to determine the limits of  a technically justifiable 
use of  AI (Biagini, 2025; Ng et al., 2024; Sperling et al., 
2024; Yim, 2024).
Based on the deductively derived distinction between 
determinants, indicators, and evaluation criteria, AI 
literacy can be defined within the postdigital framework as 
an exemplary distillation of  the problem of  relationality, 
the scientific exploration of  which requires a systematic 
linking of  observable actions to their constitutive 
conditions and normative evaluation standards. In this 
context, determinants to be considered include platform 
interests, the composition of  training data, ecological 
resource dependencies, linguistic-cultural orders of  
representation, and institutional authorization practices, 
insofar as they structure the prerequisites for AI-mediated 
knowledge production and possibilities for action. 
Excerpts of  this context become indicatively accessible, 
for example, in the well-founded design of  prompts, the 
context-based examination of  model outputs, and the 
explication of  their conditions of  origin and limits of  
scope; however, whether such practices can be considered 
an expression of  critical literacy is measured only against 
established criteria of  epistemic traceability, reflective 
judgment, and responsible design.
Accordingly, operational safety in and of  itself  does not 
guarantee a reflective understanding of  the conditions 
under which system-generated statements acquire 
plausibility and institutional validity. In line with the 
distinction between system understanding and judgment 
competence outlined above, a concept of  critical 
GenAI literacy holds that its requirements can only be 
determined based on the specific contexts of  use and its 
socio-technological conditions (Rapanta et al., 2025). For 
instructional design, this makes joint critical exploration 
by teachers and learners significant, because concrete 
applications allow one to understand the basis for judging 
the appropriateness of  AI use and the conditions under 
which it requires revision (Dilek et al., 2025; Walter, 2024). 
Therefore, and from a pedagogical perspective, it would 
be crucial for learners to be able to critically evaluate 
the approach they initially chose in light of  recognizable 
model limitations, rather than assuming they have 
sufficiently mastered the prerequisites simply because an 
application was successful.

Criticism Between Immanent Examination and 
Transformative Transcendence
Starting from the deductive distinction between 
determinants, indicators, and evaluation criteria, the 

conceptual heterogeneity of  critical literacy must be 
traced back to the polycontextual conditions under 
which knowledge is produced and can claim validity. 
Which requirements become decisive in this context also 
depends on how culturally shaped interpretations take 
effect within institutional frameworks and how these 
relate to economic interests and technical prerequisites. 
To identify the determinants, it is therefore not sufficient 
merely to demonstrate the co-occurrence of  such 
conditions; rather, it must be theoretically justified 
how each condition under consideration contributes to 
making certain forms of  knowledge visible and eligible 
for recognition. Their interconnection alone does not 
allow one to infer either a uniform effect or a consistent 
weight within the context under examination. Under this 
premise, three analytically distinguishable dimensions of  
criticism can be related: the context-specific examination 
of  the reliability of  information, data, and technical 
outputs; the reconstruction of  embedded power relations 
and cultural assumptions of  normality; and the reasoned 
collective transformation of  existing public spheres and 
infrastructures. Their postdigital intertwining stems from 
the fact that the objective assessment of  a statement 
takes place under conditions that already pre-structure 
its accessibility and visibility, while the critique of  these 
conditions, in turn, requires verifiable justifications. In 
this respect, source criticism without platform analysis 
remains inadequate in light of  the conditions governing 
the selection of  available knowledge; conversely, criticism 
of  power without expert scrutiny risks blurring the 
distinction between well-founded doubt and generalized 
mistrust. Factually, then, transformative practice derives 
its normative claim to validity only through the context-
specific justification of  its goals and the reflective 
examination of  its consequences; thus, the will to change 
alone does not constitute sufficient justification for the 
desired order.
Conceptually, it is therefore beneficial to distinguish 
between immanent and transcendent criticism. Immanent 
criticism evaluates a system against its standards: 
Does a platform that claims to be inclusive actually 
meet accessibility requirements? Does a data-driven 
recommendation comply with documented validity and 
fairness criteria? Are the promised choices effectively 
made available in the interface? Transcendent criticism, 
by contrast, questions the legitimacy of  the established 
purposes and categories themselves. Rather, the question 
is whether learning activities should, in substance, be 
subject to continuous, i.e., iterative, interim measurement. 
Subsequently, we must ask to what extent algorithmic 
personalization can address structurally rooted educational 
inequality or whether it shifts the burden of  addressing 
this inequality onto individual efforts to adapt, whereby 
the resulting changes in pedagogical relationships also 
require critical scrutiny.
Within this factual framework, however, postdigital 
distancing requires both approaches. As long as the 
investigation is limited to the operating conditions of  
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existing systems, any improvement to those systems 
remains bound by the very premises whose validity would 
first need to be debated. Conversely, a critique that points 
beyond this order requires a reconstruction of  its concrete 
mode of  operation if  it is to justify where change can 
begin. Combined, these two approaches therefore hold 
promise for gaining new insights, insofar as the empirical 
investigation of  technical interrelationships also subjects 
the normative standards of  the critique to scrutiny and, 
at the same time, leaves open the question of  whether a 
functionally improved system is pedagogically justified at 
all. Critical data literacy makes a significant contribution 
to academic productivity, provided that learners identify 
flawed visualizations and reconstruct the social genesis 
of  categories, data gaps, and benchmarks (Atenas et 
al., 2023; Sander, 2020). The same principle applies to 
probabilistic models, whose results are neither fully 
transparent nor independent of  human acts of  selection 
and authorization.
Critical literacy’s self-reflexive turn follows on from 
the polycontextual conditionality previously explained, 
in that educational and scholarly actors participate 
in the very same platform and data structures whose 
selection mechanisms and conditions of  validity they 
are examining. This constitutive embeddedness implies 
that the previously identified determinants must not 
be treated exclusively as conditions of  the object under 
investigation but must also be reflected upon in terms 
of  their significance for the constitution of  the object 
itself, the selection of  evidence, and the formation of  
judgment. In the absence of  a completely unconditional 
epistemic vantage point from the outside, the validity 
of  criticism is therefore also measured by the extent to 
which it subjects its material dependencies, institutional 
ties, and categorical presuppositions to a transparent 
examination. By no means does this self-reflexivity imply 
a renunciation of  justifiable claims to validity in favor of  
mere plurality of  perspectives; rather, it requires that the 
conditions of  one’s own cognition be disclosed and that 
their potential limiting effects be incorporated into the 
justification.
In contrast to a perspective that focuses solely on 
competent media consumption, postdigital education 
broadens the scope of  judgmental practice to include the 
conditions under which one’s own insights are generated, 
recognized as plausible, and translated into educational or 
scientific decisions.

Participation, Accessibility, and Digital Well-Being 
as Constitutive Conditions
For the normative assessment of  a media literacy 
concept, the first crucial factor is whether it distinguishes 
between the provision of  a technical offering and the 
actual prerequisites for its use. Substantive participation 
requires that an offering can actually be used under the 
respective living and learning conditions; in this context, 
accessibility for persons with disabilities constitutes a 
distinct requirement within the broader conditions of  

effective digital access. Even when technical equipment 
is available, for example, it remains necessary to examine 
whether the design is suited to individuals’ abilities to 
perceive and act and whether the necessary institutional 
support is guaranteed.
Findings on the continuing influence of  educational level 
and social status on digital usage opportunities illustrate the 
significance of  this distinction, noting that the pandemic-
driven expansion of  digital educational offerings 
has, in some cases, institutionally entrenched existing 
inequalities (Kaarakainen & Saikkonen, 2023; Timmis 
& Valladares-Celis, 2026). In this respect, the inclusive 
nature of  an educational infrastructure is measured by 
the extent to which its design takes into account the 
prerequisites on which effective use actually depends. 
Thus, the potential for participation in personalized or 
location-independent educational offerings remains 
tied to an inclusive institutional framework, as access to 
these offerings continues to require prerequisites that are 
unevenly distributed across society. Nevertheless, if  these 
prerequisites are treated in this context as propaedeutic, 
that is, assumed to be already in place rather than being 
institutionally supported, it is precisely the learners with 
disadvantages, whom digitalization is intended to help, 
who are least able to take full advantage of  the new 
opportunities (Gottschalk & Weise, 2023).
With the concept of  access conditionality, the difference 
between formally available access and substantive 
participation can be traced back to those institutional and 
sociotechnical prerequisites that an educational program 
requires its intended participants to meet. The program’s 
design assumes certain usage possibilities, making access 
contingent on whether learners can independently meet 
these requirements or have access to appropriate support. 
Inequality thus also concerns the fit between individual 
prerequisites and the institutionally prescribed forms of  
use.
For the deductive determination of  the determinants, it 
must therefore be established to what extent accessibility 
guarantees access to the respective program and under 
what conditions its usability supports self-directed 
engagement with the educational task. Within this context, 
human-centered design derives its methodological 
significance from the fact that it takes actual usage 
requirements as the starting point for development and 
ensures that these requirements are verifiably addressed 
in the specific context of  use. In this respect, platform-
based higher education infrastructures do not merely 
distribute functions but simultaneously structure 
dependencies, visibility, and alternative options; therefore, 
their educational legitimacy must also be measured by 
the conditions under which different groups of  people 
can actually participate in them (Vindigni, 2024, 2026a, 
2026b).
From a legal perspective, a distinction must be made 
between the European Accessibility Act and its 
German implementation through the Act to Strengthen 
Accessibility for the respective products and services 
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covered, as well as the digital accessibility regulations 
applicable to public bodies, which include the BGG 
and BITV 2.0 at the federal level and, in the context of  
higher education, the applicable state regulations (§ 12a 
Abs. 1 BGG; § 3 Abs. 1 BITV 2.0; § 1 Abs. 2 BFSG). 
The technical references to be used are EN 301 549 and 
the Web Content Accessibility Guidelines, including the 
updates provided by WCAG 2.2, taking into account their 
respective version status and legal integration (Directive 
(EU) 2019/882 of  the European Parliament and of  the 
Council, 2019; European Telecommunications Standards 
Institute, 2021; W3C Web Accessibility Initiative, 2026; 
World Wide Web Consortium, 2023). In addition, DIN EN 
ISO 9241-11 addresses usability in the specified context 
of  use, DIN EN ISO 9241-110 addresses interaction 
principles, and DIN EN ISO 9241-210 addresses human-
centered design of  interactive systems (Deutsches Institut 
für Normung, 2011, 2018, 2020a, 2020b, 2022a, 2022b). 
Together, these reference points provide a foundation for 
incorporating accessibility, task-appropriate interaction, 
and consideration of  heterogeneous usage conditions 
into the design and evaluation of  digital educational 
arrangements from the outset (Vindigni, 2026c).
For instructional design, this gives rise to the requirement 
to reduce avoidable interaction-related complexity without 
simplifying the subject-matter complexity of  the learning 
content. If  the design-related prerequisites for use are 
not taken into account, there is a risk of  misattribution, 
whereby difficulties caused in part by the infrastructure 
are mistaken for a lack of  competence on the part of  the 
learners. These individualization effects have far-reaching 
consequences in situations where successfully completing 
tasks requires technical equipment or paid access that not 
all target users have in equal measure. Furthermore, to 
the extent that the AI systems used favor certain linguistic 
and cultural forms of  expression, existing barriers to 
access can persist within the context of  usage because 
the expressions of  those affected are represented only to 
a limited extent. To investigate AI-induced inequality, it is 
therefore necessary to reconstruct the conditions under 
which such selection effects interact and coalesce into a 
form of  disadvantage whose infrastructural co-causation 
would remain unrecognized in an assessment of  
competence based exclusively on individual characteristics 
(Vindigni, 2025a, 2025b).
Beyond the mere distribution of  resources, access 
conditions also affect the epistemic status of  different 
experiences. Those who can use a platform only with 
increased cognitive, linguistic, or financial effort do not 
enter the educational process under the same conditions 
as those whose needs are already anticipated in terms 
of  interface, language, and standard procedures. If  
the resulting disparities are subsequently measured as 
individual performance differences, infrastructure-
induced disadvantage is transformed into evidence that 
appears to be person-specific. Postdigital literacy research 
must therefore not only determine whether access 
exists but also with what effort, under what disclosure 

requirements, with what alternatives, and at what level of  
quality it can be realized.
Here, linguistic and cultural representation are of  
particular relevance. Data and AI systems operate on the 
basis of  historically established corpora, categories, and 
evaluation frameworks. Underrepresentation, therefore, 
is not evident only in overtly discriminatory outputs but 
is already apparent in which bodies of  knowledge are 
more readily accessible, which forms of  expression are 
considered close to the standard, and which life situations 
are deemed statistically sufficiently visible. In this regard, 
methodological bias and epistemic injustice converge 
where marginalized voices are once again filtered through 
an infrastructure whose underlying framework represents 
them only to a limited extent. Critical literacy must 
therefore address not only error detection but also the 
question of  whose experiential knowledge is recognized 
as suitable for modeling, measurement, and decision-
making.
Consequently, from a normative perspective, this analysis 
leads to an expanded concept of  substantive participation. 
Participation is not automatically guaranteed simply 
because a person is permitted to use a system. In 
consequence, this first gives rise to the requirement that 
terms of  use be presented in a comprehensible manner 
and that support be made accessible in such a way that 
a formally offered choice can actually be exercised. 
Substantive freedom of  choice requires that the use of  a 
service be neither tied to the disproportionate disclosure 
of  personal data nor effectively compelled by a lack of  
alternative procedures. At the same time, institutional 
safeguards must ensure that affected individuals can 
challenge burdensome decisions through accessible 
complaint channels and have them subject to effective 
review. Under these conditions, post-digital literacies do 
not compensate for deficient infrastructures. While they 
empower individuals to manage dependencies, they do 
not relieve institutions of  their obligation to provide fair 
and verifiable conditions.
Following on from the previously explained intertwining 
of  accessibility, usability, and institutionally guaranteed 
opportunities for participation, the question of  digital 
well-being arises insofar as the quality of  post-digital 
educational spaces must also be assessed based on the 
conditions under which their use supports a sense 
of  belonging, self-determination, and controllable 
forms of  social visibility. There is an ambivalence in 
the intersection of  learning-related technologies and 
institutional expectations for their use that cannot be 
fully understood by considering the gains in temporal 
and spatial flexibility alone: What enables learners to 
shape their daily educational lives more autonomously 
and can support their identity development may, at the 
same time, become a burden under the expectation of  
constant availability. Here, the decisive factor is the extent 
to which the technical design allows those affected to 
regulate their visibility and to temporarily disengage from 
digital communication (Lister et al., 2024; Roffarello & De 
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Russis, 2023).
For the deductive identification of  determinants, it 
follows that well-being must already be related to the 
conditions under which technology is used. It thus 
becomes necessary to determine the extent to which 
institutional expectations and technical default settings 
contribute to the emergence of  stress and to what extent 
learners can actually influence their impact. Only such an 
analysis allows us to identify limited scope for action as a 
possible contributing factor, rather than hastily attributing 
its consequences to insufficient individual adaptation.
For students in vulnerable life and academic situations, this 
problem is exacerbated when data-driven categorizations 
intersect with pre-existing institutional disadvantages and 
thereby influence the type of  support offered to them or 
required of  them. Interventions justified on the grounds 
of  welfare can take on a paternalistic character if  those 
affected cannot understand the classifications applied 
to them and lack effective opportunities to challenge 
them. To protect students’ well-being, therefore, it is also 
necessary to consider the extent to which students retain 
influence over the use of  their data and the measures 
derived from it (Prinsloo et al., 2024).
Using the example of  inclusive video conferences, this 
connection can be applied to the concrete design of  
pedagogical participation. Being technically connected 
does not in itself  constitute adequate participation if  the 
intended form of  interaction does not meet individual 
usage requirements or requires the disclosure of  personal 
circumstances over which those affected have little control. 
Here, accessibility derives educational significance from 
a design that opens up access to collaborative learning 
while simultaneously preserving individuals’ control over 
their visibility (Heiser et al., 2025).
Therefore, post-digital literacy encompasses not only 
the reflective examination of  technical conditions but 
also their careful assessment and informed co-creation, 
whereby individual judgmental competence only gains 
practical effectiveness through institutionally guaranteed 
options for choice, objection, and withdrawal. This 
includes the ability to reject, modify, or supplement forms 
of  use with suitable analog alternatives without incurring 
unreasonable disadvantages in participation.

MATERIALS AND METHODS
Research Design and Search Strategy
Methodologically, the study is based on a critical-
integrative synthesis of  evidence, the objective of  which 
is not to aggregate the effects of  a homogeneous class 
of  interventions but rather to establish theory-guided 
connections among heterogeneous conceptual, empirical, 
and methodological contributions. These included 
peer-reviewed journal articles, systematic or scoping 
reviews, and empirical case and intervention studies, as 
well as research-based conceptual works, provided they 
substantively addressed at least one of  the following 
subject areas: post-digitality and education, post-digital or 
critical literacies, sociomaterial or posthumanist agency, 

platformization and datafication, data, algorithm, or AI 
literacy, digital participation, accessibility, or digital well-
being. Time-wise, the primary publication period was 
limited to January 2020 through August 2026 to reflect 
the shifts that have occurred since the pandemic-driven 
consolidation of  infrastructure and the widespread 
diffusion of  generative AI.
Between August 1 and 31, 2026, the literature search for 
the critical-integrative synthesis comprised 30 author-
reported semantically supported search events, which 
were organized into eight thematic research clusters to 
facilitate a structured exploration of  the field of  study. 
Supplementary Material S1 documents the recoverable 
search environment, 16 preserved query strings, their 
reconstructed assignment to the thematic clusters, and 
the retained candidate records. It explicitly distinguishes 
these recoverable elements from aspects of  the historical 
search process that could not be fully reconstructed, 
including per-query dates, native filter settings, original 
result ranks, and precise selection cutoffs.
The preserved query strings linked the subject 
terms “postdigital education,” “postdigital literacy,” 
“sociomateriality,” “posthumanism,” “platformization,” 
“datafication,” “critical data literacy,” “algorithm literacy,” 
“AI literacy,” “digital equity,” “accessibility,” “digital 
citizenship,” and “digital wellbeing” with contextual terms 
from education and media pedagogy and contained the 
literal expression “year:2020-2026.” The presence of  this 
expression in the preserved query strings is documented 
in Supplementary Material S1; however, its successful 
enforcement as a platform-specific filter cannot be 
reconstructed retrospectively.
As a methodological point of  reference for the 
supplementary bibliometric analysis, we draw on the 
study by Lyu et al. (2026), which focuses the analysis of  
scientific publication corpora, among other things, on 
their thematic structuring based on keywords.
In this paper, this reference is concretized in an 
independently specified, exploratory analysis of  title 
word co-occurrence, based on the titles of  the 75 external 
core publications (see Figure 1). The analysis captures the 
document frequency of  individual words and their co-
occurrence within the same publication title, with each 
word counted at most once per publication and the 
graphical representation limited to words with at least 
four document occurrences. Further, no stemming or 
synonym merging was applied. Publications by the author 
and other references used exclusively for contextual 
or methodological purposes were excluded from this 
analysis. The analysis fulfills its methodological function 
as a descriptive supplement to the critical-integrative 
synthesis of  evidence by transparently identifying lexical 
condensations within the corpus whose subject-specific 
meaning can only be determined through interpretive 
analysis of  the content (see Figure 2).
To descriptively analyze the conceptual interconnections 
within the corpus, the title-word co-occurrence matrix 
was processed in Python using NumPy and visualized 
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as a network with Matplotlib. Its spatial arrangement is 
based on a deterministic, force-directed layout algorithm 
and serves to clearly illustrate the identified connections. 
The font size and color indicate how many publication 
titles contain the respective word; the line thickness, on 
the other hand, indicates the number of  titles in which 
the connected words appear together.
Both figures (see Figures 1 and 2) are based on the same 
title-word co-occurrence matrix and therefore provide 
complementary representations of  a single descriptive 
analysis.
Their contribution lies in making lexical relationships 
within the corpus visible; neither representation, on its 
own, confirms the theoretical relationships proposed in 
the analytical heuristics.
Supplementary Material S1 provides the publication-
level corpus assignments and the exact title dataset 
underlying the bibliometric analysis, together with the 

preprocessing rules, exclusion list, and executable analysis 
script specifying the software versions, layout algorithm, 
initialization, and parameter settings.
Supplementary title- and author-based comparisons were 
used for bibliographic verification and the prioritization 
of  published versions. After deduplication, relevance 
checks, and full-text analysis, 75 external publications 
were included in the core analytical corpus. Additional 
references were used for theoretical contextualization, 
methodological justification, or clarification of  the 
relevant regulatory and technical frameworks; these 
include publications by the author and were excluded 
from both the core analytical corpus and the title-word 
co-occurrence analysis. Supplementary Material S1 
identifies the publications constituting the analytical 
corpus and distinguishes them from references serving 
these supplementary functions.

Figure 1: Title-Word Frequencies and Co-occurrence Patterns in the Analytical Core Corpus.
Source: Author (2026)
Note. Underlying title dataset and computational procedures: see Supplementary Material S1.
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Figure 2: Relational Structure of  Title-Word Co-occurrences in the Analytical Core Corpus.
Source: Author (2026)

Analysis and Methodological Limitations
Systematic analysis of  the most important publications 
was conducted using a three-step process. First, a 
structuring coding was performed based on subject 
matter, understanding of  competence, education or 
literacy, the underlying human-technology relationship, 
conceptualized agency, and empirical or theoretical forms 
of  evidence, as well as explicit references to power, justice, 
and participation. Subsequently, recurring convergences, 
conceptual differences, and productive contradictions 
were reconstructed both within and across the clusters. 
In the third step, a meta-relational analysis informed by 
philosophy and the social sciences was conducted, from 
which the five dimensions of  the proposed heuristic were 
derived and contrasted with the entire corpus.
Within this analytical framework, determinants denote 
theoretically specified conditions under which literacies 
are constituted or constrained, whereas indicators 
identify possible empirical manifestations through 
which these relations become accessible to investigation. 
Assessment criteria, in turn, specify the grounds on which 
the observed practices can be judged as appropriate or 
problematic. This distinction does not imply that the 
proposed determinants have been causally established 
or that the illustrative indicators constitute validated 
measures.
No claim is thus made regarding a statistical distribution 
of  the entire research field. Semantic ranking procedures 
generate a platform-mediated order of  relevance within 
which English-language, visible, and bibliographically 
well-documented publications may be structurally 

favored. Likewise, the heterogeneity of  the included 
research designs does not allow for direct comparability 
of  their claims to validity. In interpreting the included 
publications, empirical findings must be distinguished 
from conceptual arguments and secondary commentary; 
publication type alone does not establish evidentiary 
quality, which also depends on the methodological basis 
and scope of  the claim under consideration.
Methodological control was therefore ensured not 
through a fictitious homogeneity, but through the explicit 
distinction between empirical findings, conceptual 
argumentation, and the theoretical synthesis undertaken 
here. Accordingly, the resulting dimensions should 
be understood as analytical heuristics rather than as a 
psychometrically validated competency model.
Supplementary Material S1 documents the coding rules 
and provides worked examples tracing source passages 
through their analytical categorization to the five heuristic 
dimensions, while distinguishing source-based findings 
from the interpretive propositions developed in this study.

RESULTS AND DISCUSSION
From Additive Competence Logic to Relational 
Literacy Architecture
Across the research strands examined, a common 
negative definition can be established: Postdigital literacy 
cannot be reduced either to an autonomous subject’s 
sovereign control over external tools or to an arbitrarily 
extensive list of  individual technical, communicative, 
and critical skills. First, the empirically and theoretically 
demonstrated role of  platforms, spaces, interfaces, data 
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models, and institutional rules in the creation of  concrete 
possibilities for action argues against such a reductionist 
view. Second, literate practices are subject to unequal 
social, cultural, and infrastructural distribution. Third, 
the evaluation of  competent action itself  is based on 
normative visions of  the future regarding which forms 
of  autonomy, productivity, criticism, and participation 
are pedagogically desirable (Macgilchrist et al., 2024; 
Pischetola, 2021).
As a positive definition, postdigital literacy is therefore 
understood here as a situation-specific ability and a 
socially distributed possibility to actively engage with 
sociotechnically mediated relationships to the self, the 
world, and knowledge; to reflexively distance oneself  
from them with regard to their material and power-
related conditions; to evaluate their claims to validity 
in a reasoned manner; and to help shape their future 
development both individually and collectively. Ability 
and possibility are deliberately juxtaposed here. Individual 
dispositions remain ineffective if  institutional or technical 
arrangements prevent their exercise; conversely, accessible 
infrastructure alone does not generate the capacity for 
judgment. In this respect, literacies denote a relational 
actualization of  skill, interpretation, materiality, and the 
right to participate, not just a subject-specific trait or a 
form of  practice.
Consequently, five dimensions structure this 
interrelation (see Table 1). It must be noted, however, 
that no dimension has the status of  a linear stage of  

development. The reason for these findings is that 
operational connectivity can, without infrastructural 
transparency, degenerate into mere adaptation; reflexive 
distancing remains inconsequential without distributed 
agency; transformative participation loses its relevance to 
the subject matter without subject-specific connectivity. 
In this regard, it can be inferred from the current context 
that their context-sensitive interconnection fundamentally 
paves the way for a coherent educational movement. 
This, in turn, implies that, on the one hand, technical 
interdependence and distributed agency are recognized, 
while, on the other hand, an asymmetrical human and 
institutional accountability is also maintained.
Using the term heuristics also highlights a methodological 
limitation. However, such a definition is by no means 
intended to postulate five latent characteristics that 
could be measured independently of  one another and 
aggregated into a single overall literacy score. Rather, 
it refers to analytical perspectives that allow for the 
examination of  specific situations in various ways. Their 
relative importance and observable manifestations vary 
depending on the subject matter: In a school-based 
research assignment, source verification and plausibility 
checks may dominate; in a university learning analytics 
system, data provenance, the right to object, and 
institutional accountability come to the fore; and when 
dealing with generative AI, probabilistic variance, cultural 
representation, and the documentation of  human 
selection decisions gain in importance.

Table 1: Relational Heuristics of  Postdigital Literacies
Dimension Insight and Action Function Key Research Question Risk of  Reductionism

Operational 
Connectivity

Appropriate, accessible, 
and context-sensitive action 
in hybrid media and data 
environments

Can a person use and switch 
between the relevant configurations 
and remain capable of  acting in the 
event of  disruptions?

A focus solely on 
operational competence 
and visible performance

Infrastructural 
Transparency

Reconstruction of  platform 
rules, data flows, materialities, 
interests, and access 
requirements

What invisible conditions create 
visibility, choice, and dependence?

A technocratic fiction 
of  transparency without 
an analysis of  power

Reflexive
Distancing to
Take a Step 
Back

Disruption of  pre-structured 
plausibilities and reasoned 
examination of  evidence, 
norms, and self-relationships

Under what conditions can a result, 
interface, or proposed course of  
action be considered valid?

Criticism without 
consequences or blanket 
skepticism toward 
technology

Distributed 
Agency

Exercise of  relational agency 
while maintaining human 
accountability

How do sociotechnical arrangements 
configure possibilities for action, and 
which human or institutional actors 
remain accountable for the decisions 
made within them?

Anthropomorphization 
of  technical systems or 
shifting responsibility 
away from human 
actors

Transformative 
Participation

Individual and collective 
co-creation of  legitimate 
sociotechnical orders

Who can change conditions, object, 
choose alternatives, and help shape 
visions of  the future?

Innovation rhetoric 
without an assessment 
of  accessibility, equity, 
and consequences

Source: Author (2026).
Note: The dimensions and guiding questions constitute an analytical heuristic, not a validated measurement instrument. Worked examples 
of  their derivation are provided in Supplementary Material S1.
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one’s own scope of  action to such an extent that their 
interdependencies, limitations, and malleability become 
accessible to a well-founded assessment. Here, the goal is 
not the complete disclosure of  all technical processes, the 
accessibility of  which remains limited, particularly in the 
case of  proprietary, dynamic, and highly complex systems, 
but rather a subject- and decision-specific understanding 
of  those structures that prefigure usage and the genesis 
of  results. These include clarifying which data is collected 
and processed, the categories through which content and 
individuals gain visibility, how economic or institutional 
interests are incorporated into architectural and design 
decisions, and under what conditions standards support 
interoperability or reinforce dependencies.
It is also necessary to examine which groups of  people 
are excluded by prescribed forms of  access and what 
possibilities exist for challenging or changing such 
conditions. According to Pangrazio et al. (2022), the 
pedagogical significance of  infrastructural orders must be 
determined at the level of  object constitution, insofar as 
the translation of  educational practices into data requires 
that certain actions be identified as worthy of  recording 
and translated into technically processable categories. 
Additionally, the accessibility and user-friendliness of  
these measures must be assessed based on applicable legal 
requirements and relevant ergonomics and accessibility 
standards in accordance with DIN EN ISO 9241, EN 301 
549, WCAG 2.2, the European Accessibility Act (EAA) 
and German Barrierefreiheitsstärkungsgesetz (BFSG), 
and the BITV 2.0 [Barrierefreie-Informationstechnik-
Verordnung; German Ordinance on Accessible 
Information Technology] (§ 3 Abs. 1 BITV 2.0; § 1 Abs. 
2 BFSG; W3C Web Accessibility Initiative, 2026; World 
Wide Web Consortium, 2023; Vindigni, 2026c; European 
Telecommunications Standards Institute, 2021; Directive 
(EU) 2019/882 of  the European Parliament and of  the 
Council, 2019; Deutsches Institut für Normung, 2011, 
2018, 2020a, 2020b, 2022a, 2022b. Building on Hartong 
(2024), this raises the governance-related question of  
how such definitions, through infrastructural mediation, 
acquire institutional binding force and thereby also shape 
the conditions for pedagogical assessment. Nichols and 
Dixon-Román (2024) expand this context to include 
the power-political nature of  platform governance, 
which raises the question of  which actors can inscribe 
their conceptions of  legitimate educational practice into 
the design of  the underlying systems. As a result, the 
study pursued here aims to reconstruct infrastructural 
decisions in terms of  their epistemic scope: it remains 
to be explored how a technically enabled form of  data 
collection gives rise to an institutionally recognized 
standard against which pedagogical activity is assessed.
In the context of  generative AI, the interdependence 
of  these two dimensions can be illustrated as follows: 
while carefully crafted prompts can improve the task-
appropriateness of  an output, this alone does not provide 
sufficient justification for its epistemic validity. Without 
considering probabilistic generation, data-dependent 

In the author’s view, the criterion of  quality for such a 
heuristic is not internal scale homogeneity but rather 
the ability to differentiate based on the subject matter. 
It must be able to demonstrate why two outwardly 
identical acts of  use are to be assessed differently from 
an educational theory perspective and why the same 
technical offering generates different opportunities for 
participation depending on infrastructure, social position, 
and institutional regulations. Likewise, it must account 
for situations in which deliberate non-use, switching 
media, or the demand for an analog alternative represent 
expressions of  high post-digital literacy. Herein lies the 
difference from models of  progress that implicitly equate 
greater digitalization with higher competence.

Operational Connectivity and Infrastructural 
Transparency
Within the relational heuristics developed earlier, 
operational connectivity must be defined as a course of  
action that can be generated situationally, the realization 
of  which depends on the extent to which individual 
prerequisites are compatible with the specific task at hand 
and the conditions of  use granted by the institution. The 
significance of  technical design in this context becomes 
particularly evident when existing skills cannot be applied 
due to an inaccessible interface or can only be put to 
practical use with appropriate support.
To define the substance of  this dimension, it is therefore 
necessary to establish what operational knowledge is 
required to tackle a subject-specific task and how learners 
can apply this knowledge under the given conditions. 
Information evaluation and data analysis derive their 
pedagogical significance from a well-founded engagement 
with the subject matter; accordingly, the choice of  a 
medium of  expression must also be assessed based on 
whether it facilitates its appropriate processing and 
understanding. In this respect, autonomy is also evident 
in the ability to reassess the suitability of  the chosen 
method when requirements change and, if  necessary, to 
switch to a technical or non-technical alternative. For the 
deductive identification of  determinants, it is therefore 
necessary to specify prior experience, task structure, 
interface design, linguistic accessibility, assistive support, 
and institutionally permitted alternatives in terms of  their 
respective contributions to the development of  agency.
Against this backdrop, observable performance does 
not allow one to directly infer the existence of  a 
context-independent competence, nor can its absence 
be unquestionably interpreted as an individual deficit: 
Comparable results may stem from different levels of  
support, while failure caused by technical barriers does 
not adequately reflect existing technical competence. 
Therefore, indicators of  operational connectivity must 
always be considered in the context of  their terms of  use 
to avoid misrepresenting infrastructural selectivity as a 
difference in individual performance.
Related to this connection is infrastructural transparency, 
defined as the ability to reconstruct the prerequisites for 
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representation, and the framework of  platform 
economics, it is unclear under what conditions the result 
is produced, which perspectives are favored, and within 
which limits its adoption is justifiable.
Conversely, knowledge of  potential model biases remains 
insufficient for professional judgment as long as it cannot 
be determined how such a bias can be identified in a 
specific application and what consequences this has for 
the use of  a result. Such knowledge gains substantive 
meaning when the evaluation draws on professionally 
grounded references and also allows for a revision 
of  the chosen approach. Target-group- and domain-
specific approaches to AI literacy relate the acquisition 
of  systemic knowledge to the ability to independently 
evaluate its use in the respective disciplinary context, 
while taking ethical requirements into account (Allen 
& Kendeou, 2024; Ayanwale et al., 2024; Chee et al., 
2025; Stolpe & Hallström, 2024). For a target-group-
appropriate digitization of  educational practice, this 
approach gives rise to the didactic requirement of  
making different learning prerequisites the starting point 
for individualized learning paths and justifying their level 
of  difficulty based on a taxonomy of  learning objectives. 
A key consideration here would be how learners can 
progress from understanding a system’s function to its 
subject-appropriate application and, ultimately, to a well-
reasoned judgment regarding its technical and ethical 
acceptability.
Under postdigital premises, it also remains to be 
examined to what extent such a concept of  competence 
captures the conditions under which model use is 
institutionally considered legitimate. This would involve 
considering which culturally shaped bodies of  knowledge 
are recognized in the generated representations and 
which are represented only to a limited extent. Likewise, 
dependence on ecological resources requires explicit 
consideration, because the concrete application draws on 
material prerequisites whose consequences extend beyond 
the immediate context of  use. Only such an expansion 
takes into account the fact that appropriate application 
and infrastructural understanding remain interdependent 
within the same polycontextual constellation of  action.

Reflexive Distancing as a Corrective in Educational 
Theory
As previously explained, the intertwining of  operational 
connectivity and infrastructural transparency is 
complemented by reflexive distancing as a corrective in 
educational theory, insofar as neither proper application 
nor knowledge of  its conditions alone guarantees that 
prescribed purposes, interpretations, and evaluative 
standards will be subjected to independent scrutiny. 
Under postdigital premises, however, such distancing 
cannot be defined as a return to an external position 
free of  presuppositions and untouched by technical 
mediations, since even non-use and conscious media 
abstinence take place within social conditions whose 
infrastructural constitution is not thereby abolished.

Rather, it refers to the possibility of  disrupting the 
taken-for-granted nature of  existing relationships and 
making the conditions of  their validity the subject of  
reasoned debate. Educational significance arises from this 
disruption when it extends beyond the optimization of  
already established courses of  action and opens the way 
to a reevaluation of  one’s own relationship to knowledge, 
technology, other people, and oneself. In this respect, the 
ability to maintain distance is also measured by whether 
alternative interpretations and forms of  action are not 
merely perceived but can be weighed against one another 
in terms of  their premises and consequences.
Epistemic contradiction is of  particular importance in 
giving concrete form to this claim, because information, 
media, and AI systems are involved in the production 
of  those orders of  visibility and plausibility within 
which statements appear, in the first place, to be worth 
examining, compatible with other knowledge, or 
authoritative. Although experimental findings support 
the effectiveness of  media education measures for 
verifying information against disinformation (Adjin-
Tettey, 2022), critical literacy is therefore not limited to 
establishing factual accuracy. Furthermore, it is equally 
necessary to reconstruct the power dynamics through 
which certain sources are recognized, other perspectives 
are marginalized, and uncertainty or ignorance may be 
viewed as insufficient (Madrid-Morales & Wasserman, 
2024; Trust et al., 2022).
From this contextualization arises a twofold requirement 
for justification. Here, we must examine both the 
evidence and scope of  a statement and the sociotechnical 
conditions of  its selection, dissemination, and institutional 
effectiveness. These two research approaches remain 
interrelated. The background to this is that identifying 
interest-driven visible content does not, in and of  itself, 
refute the content of  a statement; conversely, factual 
accuracy does not, in and of  itself, justify the legitimacy 
of  its dissemination through the media infrastructure.
It is precisely this distinction that prevents reflexive 
distancing from turning into generalized mistrust, whose 
blanket rejection of  established sources of  knowledge 
offers no sufficient safeguard against manipulation. 
Studies on disinformation accordingly highlight the 
difference between cynical rejection and critical judgment, 
such that skepticism only acquires epistemic value 
through its objectivity and justifiability (Madrid-Morales 
& Wasserman, 2024). Following the deductive distinction 
between determinants, indicators, and assessment criteria, 
institutional authorization, algorithmic visibility control, 
and cultural orders of  plausibility can be examined as 
conditions of  this judgmental practice; their reflexive 
processing becomes indicatively accessible, for example, 
in the explication of  presuppositions, the consideration 
of  counterevidence, and the reasoned revision of  initially 
accepted interpretations.
By contrast, the criteria for their validity include the 
transparency of  the reasoning, openness to conflicting 
evidence, and reflection on one’s own positionality. 
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For generative AI, this implies that neither is linguistic 
coherence sufficient to validate an output, nor does its 
technical origin justify its rejection. More important is the 
extent to which the appropriateness of  the subject matter, 
reference to sources, omissions, alternative explanations, 
and cultural preconceptions are examined, and whether 
the foreseeable consequences of  incorporating the output 
into decisions can be substantiated justifiably.

Distributed Agency Without Diminishing Scientific 
and Pedagogical Responsibility
Socio-materialist approaches convincingly show that 
artifacts, bodies, spaces, data, and discourses both enable 
and constrain human action. Nevertheless, no symmetrical 
distribution of  moral or epistemic responsibility can 
be derived from the relational distribution of  agency, 
because participation in the coming about of  an action 
does not, in itself, determine who is responsible for 
justifying it. To the extent that technical systems, through 
their configuration, help determine which options are 
even available and which interpretations emerge as 
plausible, they interfere with the preconditions of  human 
decision-making; however, this influence does not give 
rise to an independent authority capable of  vouching for 
the legitimacy of  the pursued purposes vis-à-vis those 
affected.
Within the normative framework advanced here, 
distributed agency therefore entails no corresponding 
delegation of  legal, ethical, or pedagogical responsibility 
to technical systems; responsibility remains attributable 
to human and institutional actors according to their 
respective obligations and decision-making authority. 
Such attribution must also reflect their actual capacity to 
shape or contest the conditions of  use, lest institutional 
obligations be displaced onto learners who lack 
corresponding powers of  intervention.
Conceptually, therefore, we must first distinguish between 
how a system causally influences the execution of  an action 
or pre-structures its scope of  possibilities and what role 
it plays in generating a claim to knowledge. Separate from 
this influence, normative attribution must be justified; 
its standard cannot be technical capability or factual 
influence alone, but rather the obligation of  responsible 
individuals and institutions to justify decisions and to 
take responsibility for their consequences. While post-
humanist-informed higher education pedagogy makes the 
participation of  texts, bodies, and materialities visible, it 
nevertheless continues to require an explicit identification 
of  the instances responsible for making decisions that 
must be justified and for which accountability must be 
assumed (Chappell et al., 2023; see also the review of  
Gourlay’s work by Noteboom, 2021).
However, for post-digital literacies, this distinction 
constitutes a central educational element. Learners 
should neither underestimate technical agency nor 
anthropomorphically exaggerate it. Rather, what is 
required is the ability to reconstruct, within specific 
frameworks, who sets goals, selects data, provides models, 

authorizes decisions, opens avenues for objection, and 
bears the consequences. Following Brod et al. (2023), 
here, the question of  agency in the context of  educational 
technology per se must be linked to the design of  the 
conditions under which learners can make their own 
decisions. Therefore, an interdisciplinary perspective is 
necessary insofar as the pedagogical significance of  a 
technical design decision becomes apparent only through 
an examination of  the scope for action it opens up or 
limits in the concrete learning process.
In line with the relational pedagogy of  Hickey and 
Riddle (2024), this connection can be further explored 
by recognizing that inclusive learning relationships 
require practical creation through interaction among 
the participants. For the heuristics developed here, the 
approach implies the need to also examine the extent to 
which intended forms of  participation can be negotiated 
in the pedagogical process and adapted accordingly to 
different learning prerequisites.
Indeed, the posthumanist-oriented reflections of  Gravett 
et al. (2023) and Gravett et al. (2024), in this regard, 
build upon this approach by incorporating the ethical 
significance of  more-than-human relationships into the 
pedagogical framework of  justification. Building on these 
ideas, the present argument must distinguish between the 
participation of  nonhuman entities and the responsibility 
for shaping shared learning: A distributed production 
of  educational events does not in itself  entail an equal 
obligation on the part of  the participating entities to 
justify its conditions to the learners.
But in this particular context, it is important to recognize 
that generative AI exacerbates the issue of  assigning 
responsibility, because linguistically coherent suggestions 
can easily appear to be independent judgments. It is 
appropriate to speak of  epistemic involvement only in a 
non-anthropomorphic sense: models alter the range of  
available formulations, comparisons, and plausibilities but 
possess neither biographically grounded understanding 
nor the capacity for responsible judgment. Critical Gen 
AI literacy thus also involves distinguishing between 
delegated operations, human acts of  selection, and 
institutional authorization. To the extent that the use 
of  generative AI speeds up the completion of  a task, 
it remains to be demonstrated what role the technical 
pre-structuring plays in the production of  the result; 
otherwise, the result could be regarded as an expression 
of  independent human cognitive achievement without 
the conditions for such an attribution being transparently 
established (Rapanta et al., 2025).

Transformative Participation and the Political 
Dimension of  Literacy Modeling
Based on the previously developed interconnection 
between agency, reflective judgment, and infrastructural 
conditions for participation, it follows that even the 
conceptualization of  literacies requires an examination 
of  their normative premises. When desired skills are 
selected, social practices are not merely described; at 
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the same time, this process prefigures notions of  which 
subject positions, forms of  knowledge, and modes of  
participation are to be recognized in the future. In this 
respect, the very decision as to whether a model primarily 
captures efforts to adapt to existing platforms or also 
incorporates their purposes, rules, and malleability carries 
political significance. Thus, following Macgilchrist et al. 
(2024), it can be stated that transformative participation is 
measured by the extent to which a well-founded capacity 
for action can actually contribute to the collective shaping 
of  the sociotechnical conditions under which learning and 
participation take place. In the context developed here, 
the approach presupposes that institutional decision-
making processes provide a genuine opportunity for 
well-founded objections to influence outcomes and keep 
existing regulations open to revision. If  the promotion 
of  critical judgment remains without such institutional 
accountability, learners are required to engage with the 
preconditions of  their actions, yet are denied the ability 
to influence their alteration.
Following in this regard Pangrazio and Sefton-Green 
(2021), the distinction between digital literacy and digital 
rights becomes significant for defining transformative 
participation insofar as the capacity for informed 
participation does not in itself  establish an institutional 
obligation to actually grant that participation space and 
influence. In the context of  the present argument, it 
follows that the promotion of  competence must be linked 
to those rights and participatory processes through which 
learners can contribute their judgments to the shaping of  
the sociotechnical conditions that affect them; otherwise, 
the capacity for action sought through education remains 
disconnected from the conditions necessary for its 
social effectiveness. Furthermore, the concept of  digital 
citizenship raises the question of  under what conditions 
people are recognized as belonging and can influence 
the shaping of  shared affairs. For the purposes of  this 
argument, it follows that individual competence and 
effective participation are in a relationship that requires 
justification: even those who possess the necessary skills 
therefore do not necessarily have equal opportunities to 
publicly assert their interests.
This difference is the starting point for the intersectional 
perspective of  Choi and Cristol (2021), which relates 
digital citizenship to social inequalities and thereby 
highlights its connection to participatory democracy and 
social justice. In this regard, it is necessary to examine 
how social positions overlap in the respective context 
and help determine whose voice is recognized and whose 
remains without effective resonance. A corresponding 
pedagogical implication can be derived from the 
pandemic-related considerations of  Buchholz et al. (2020) 
as well as the teacher-education-related work of  von 
Gillern et al. (2024). This means that digital citizenship 
requires instruction that enables learners to assess the 
legitimacy of  existing rules and the consequences of  their 
application. Its educational value thus extends beyond 
merely adhering to rules and also involves empowering 

learners to make the conditions for social participation 
the subject of  collective discussion.
In didactic terms, the aforementioned goal takes 
concrete form when learners examine data categories 
for their selection effects, critically analyze platform 
rules, design inclusive alternatives, and participate in 
decisions about technological futures. As potential 
indicators of  transformative participation, however, such 
activities are meaningful only when their institutional 
leverage and the consequences of  the desired changes 
are also taken into account. From this critical-integrative 
and deductive perspective, design must therefore be 
understood as a normative practice through which 
cognitive, political, affective, conative, and material 
relationships with the future are created (Macgilchrist et 
al., 2024). It is only through postdigital eco-pedagogies 
that this perspective on consequences is supplemented 
by ecological interrelationships and the impacts of  
technical infrastructures on nonhuman life alike (Jandrić 
& Ford, 2022). Educational agency is thus measured 
by the informed participation in determining the 
purposes, conditions, and consequences of  technological 
development; reducing it to the accelerated acquisition of  
ever-new tools would obscure precisely the mutability of  
established orders that transformative participation aims 
to address.

Methodological Implications: Relational Object 
Constitution and Multiscale Analysis
According to the proposed heuristic, empirical research 
must explore postdigital literacies through the relationship 
between individual dispositions and the situational 
conditions under which they are actualized. In this regard, 
self-reports on attitudes, self-efficacy, and reported 
practices remain just as incomplete as performance-related 
tasks, insofar as interface characteristics, institutional rules, 
social support, and conditions of  access remain outside 
the scope of  the study. Following the deductive distinction 
between determinants, indicators, and assessment criteria, 
observable performance must therefore be traced back 
to its infrastructural prerequisites and the quality of  its 
justification. Consequently, the object of  study must 
be the relationship between the individual, the task, 
technology, the institutional context, and the normative 
criterion of  validity so that technically enabled courses 
of  action are not prematurely interpreted as indicators of  
individual competence.
These subject constitutions correspond to multiscale 
designs, whose methodological connection is grounded 
in the specific relationships to be explored in each case. 
To empirically examine relationally defined learning 
spaces, the topologies described by Castañeda et al. (2024) 
provide a framework for comprehending how a learning 
activity is connected to other participants and physical 
arrangements beyond its immediate context. This 
perspective becomes methodologically significant when 
the spatial boundaries of  a study threaten to obscure 
connections that are constitutive of  the emergence of  
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the observed practice. Using walk-along interviews, it 
is additionally possible to determine the relationship 
between envisioned uses and the practices actually carried 
out and to identify where a discrepancy arises between 
the two that requires explanation (Wilson et al., 2025).
Also following Wang and Canagarajah (2024), the 
methodological scope of  postdigital ethnography already 
pertains to the constitution of  the field of  research, 
insofar as its delineation must be grounded in the 
practical contexts under investigation and cannot be 
predetermined by a presupposed separation of  online 
and offline. For the present heuristic, this approach means 
following media transitions as far as they contribute to 
explaining the respective learning process; the relational 
openness of  the subject matter in no way relieves us of  
the task of  transparently demonstrating the scope of  the 
investigation.
Building on the design-related considerations of  
Goodyear (2020) as well as Verster and Van den Berg 
(2022), this inquiry raises the question of  how hybrid 
learning spaces are created through the interaction of  
participants and under what conditions a deliberate 
change in their configuration can be pedagogically 
justified. Within the framework of  design-based research, 
empirical feedback thus becomes an integral part of  the 
justification process itself, because it is only through 
the actual learning process that it becomes apparent to 
what extent a design decision fulfills the expectations 
associated with it. Discrepancies between intended and 
actual use should therefore be examined to determine 
whether they require an adjustment to the arrangement 
or whether they already call into question the theoretical 
assumptions from which its design was derived. 
To integrate such findings, an explicit differentiation 
of  levels is required, within which specific practices, 
tensions, and negotiations at the micro level are related 
to curricular guidelines, platform agreements, support 
structures, and assessment systems at the meso level. 
In this scenario, political regulation, market structures, 
data economies, and social inequalities constitute 
macrostructural conditions whose significance for each 
specific case remains to be theoretically substantiated and 
empirically examined. A cross-level meta-inference must 
therefore not derive connections solely from qualitative 
proximity to the subject matter or from quantitative scope 
but must demonstrate the mediating processes through 
which the findings can be related to one another.
In this regard, methodological triangulation offers an 
approach to this, provided that data, methodological, 
theoretical, and researcher perspectives are linked in 
a subject-specific manner and that even contradictory 
results are treated as findings that require further 
justification. If, for example, high levels of  self-reported 
digital competence diverge from observed difficulties 
in making data protection decisions, it is first necessary 
to reconstruct which assumptions about competence 
structure the self-reported data and which situational 
requirements and infrastructural conditions shape the 

observed behavior. Only this examination allows us 
to assess whether there are differences in the scope of  
the subject matter, limitations in the data collection, or 
substantial contradictions. In this respect, triangulation 
serves both to cross-check findings and to explain their 
different conditions of  origin.
Consequently, units of  analysis must be defined in 
such a way that the relevant mediating processes 
remain empirically traceable. Rather than assuming 
a limitation to individuals or platforms, the analysis 
can focus on episodes, constellations of  practices, 
institutional-platform relationships, or temporally limited 
sociotechnical configurations. Their selection must be 
justified by the extent to which they reveal transitions, 
delegations, and interruptions: the assumption of  
operations, the translation of  data, shifts in meaning at 
interfaces, and the reconnection of  decisions to human 
actors. Relational precision thus rests on a clearly defined 
delimitation of  the subject matter.
With this background in mind, this claim takes concrete 
form in research practice through the combination of  
contrast, disruption, and exclusion analyses. By comparing 
different platforms, languages, social positions, and 
conditions of  support, differences first become apparent; 
the underlying conditions of  these differences can 
then be reconstructed in greater detail based on media 
discontinuities, technical failures, or flawed translations. In 
addition, unrecorded individuals, inaccessible interfaces, 
discarded data, and missing alternative pathways must be 
taken into account, because their exclusion would replicate 
the selectivity of  the arrangement under investigation in 
the research design. Deviations and non-participation 
thus gain research value as gateways to conditions that 
are often overlooked in routine practice.

Implications for Media Education: Well-Reasoned 
Contextualization Rather Than Visible Performance
Starting with the question of  whose usage requirements are 
taken for granted in a digital offering, the reconstruction 
of  access barriers can be justified as a pedagogical 
approach to understanding the selection effects of  its 
design. When different social positions are applied to 
the same usage situation, learners can understand why 
a supposedly neutral requirement remains accessible to 
some while making participation more difficult for others. 
These discussions are complemented by construction-
oriented approaches to critical data literacy, in which 
the development of  one’s own data models offers the 
opportunity to examine the consequences of  self-made 
classification decisions on the resulting output and to 
subject its representational framework to a reasoned 
revision (Bilstrup et al., 2022; Dangol & Dasgupta, 2023).
Further educational significance is derived from this 
approach through its aim to combine critical digital 
literacy with social agency and self-directed design—an 
approach also highlighted in school-related syntheses 
(Ilomäki et al., 2023). Critical co-discovery in working 
with AI can be followed by a collaborative investigation 
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in which, for example, the deliberate modification of  an 
input or a change in language serves as an opportunity to 
explore differences between the generated outputs (Dilek 
et al., 2025). For the didactic design, it would be crucial to 
trace such differences back to their possible conditions of  
origin through controlled comparisons and appropriate 
counterexamples so that the observed deviation gives rise 
to a well-founded question regarding the reliability and 
appropriateness of  the model’s use.
However, from a curricular perspective, such a practice 
requires the analytical distinction between three 
interrelated dimensions of  performance so that task 
completion, epistemic justification, and assessment of  
societal consequences can each be evaluated appropriately. 
While the subject-specific, operational dimension 
concerns execution, the epistemic-reflective dimension 
focuses on evidence, limits of  scope, and well-founded 
alternatives; the social-transformative dimension, by 
contrast, examines the extent to which impacts on 
different groups are taken into account and changes are 
collectively negotiated. For exam design, the approach 
implies that final products must be supplemented by 
process-related evidence, the validity of  which is assessed 
based on explicitly stated criteria. Audit logs, documented 
decision-making processes, comparative case analyses, 
and oral defenses provide avenues for evaluation, 
provided they reveal why decisions were made, rejected, 
or modified. The focus of  their evaluation is therefore 
the demonstrated quality of  reasoning and not merely the 
completeness of  retrospective documentation.
At the same time, the design of  the learning and 
testing environment itself  must be aligned with these 
requirements, because students’ ability to provide 
reasoning can only be appropriately assessed under 
conditions that take into account diverse user needs. 
Accessibility and digital well-being must therefore be 
incorporated from the very outset of  the instructional 
design process, for example, through multiple access routes, 
compatibility with assistive technologies, controllable 
visibility, understandable consent options, and suitable 
analog alternatives (Amjad et al., 2024; Heiser et al., 2025). 
Otherwise, there is a risk of  interpreting infrastructure-
related difficulties as individual underperformance and 
thereby reproducing the very selectivity that is supposed 
to be the subject of  reflective analysis. Justified non-
use should also be recognized as a legitimate option if  
the subject-specific learning objective can be achieved 
without the corresponding disclosure of  data or reliance 
on a proprietary platform. Thus, substantive participation 
is realized through the combination of  individual capacity 
with institutionally guaranteed opportunities for choice, 
dissent, and withdrawal.

Persistent Tensions and Theoretical Scope
Despite the reconstructed convergences, the heuristic 
must not be understood as a conceptual leveling. 
Competence, education, and literacies denote different 
epistemological concerns and claims to validity. 

Competency models primarily focus on available capacity 
for action; educational theories on transformation and the 
relationship between the self  and the world; and literacy 
approaches on socially situated practices of  meaning-
making and participation. While postdigitality reveals 
their interdependence, it does not negate their distinct 
identities. It is precisely this difference that protects 
against a totalizing model in which all educational 
processes would be reduced to measurable literacies or all 
competencies to undefined transformative movements.
Similarly ambivalent is the category of  relationality. As 
an analytical perspective, it corrects individualistic and 
technology-deterministic oversimplifications; as an 
imprecise universal formula, however, it can obscure 
power differences. Not every relationship allows for 
mutual shaping, not every interconnection is symmetrical, 
and the distribution of  agency does not, in itself, diminish 
human or institutional responsibility. Relationality must 
therefore always examine the direction, intensity, duration, 
mutability, and normative legitimacy of  a connection. 
Only in conjunction with analyses of  access, power, 
and consequences does it attain sufficient disciplinary 
precision.
Finally, within this referential framework, the available 
findings point substantially to significant gaps in research. 
When considering the research subject and corpus 
examined here, the scope of  the available findings must, 
of  course, be viewed in light of  the distinction between 
conceptual approaches, time-limited empirical studies, and 
longitudinal studies of  educational processes. The extent 
to which changing relationships with the self  and the 
world, that is, in a reciprocal structure, develop beyond the 
specific context of  the individual studies therefore requires 
further investigation, as does the question of  under what 
cultural conditions the identified characteristics of  post-
digital competence are sustainable. Furthermore, research 
approaches in which those directly affected participate in 
the study under accessible conditions and can thereby 
also tap into opportunities for collective influence on the 
design of  their educational infrastructure warrant further 
methodological examination.
At this causal intersection, with regard to AI competence, 
it should be noted that, particularly with its increasing 
use in higher education, this limitation takes on added 
significance insofar as the assessment of  individual 
competencies and the measurement of  usage-related 
attitudes shape the research approach (Biagini, 2025; 
Sperling et al., 2024).
From the perspective developed here, it also remains 
to be explained how economic exploitation interests 
pre-structure the conditions of  model use and what 
significance their material resource requirements hold 
for pedagogical assessment. Linked to this limitation is 
the question, which has received less attention to date, of  
the institutional procedures through which learners can 
challenge problematic usage practices and work toward 
changing them.. Therefore, future research should not 
only ask what people know about technologies but also 
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under what conditions they can recognize, evaluate, and 
effectively change sociotechnical orders.
A first line of  research should conduct a longitudinal 
study to examine whether and under what conditions 
AI, data, or platform competencies observable in the 
short term translate into stable, reflexive judgment 
practices. Of  particular interest would be whether 
learners transfer acquired evaluation routines to new 
models and contexts, how epistemic trust changes, 
and to what extent documented reasoning persists 
even without direct system support. A second line of  
research would need to conduct a comparative analysis 
of  institutional infrastructures. Differences between 
open and proprietary platforms, local and cloud-based 
systems, or mandatory and optional usage settings allow 
us to draw conclusions about how governance prefigures 
literacy-related possibilities for action.
A third line of  research concerns cultural and 
linguistic relationality. The extent to which the findings 
synthesized here are transferable across linguistic 
contexts and educational systems with different resource 
conditions remains to be examined. What is needed 
are research designs that do not merely translate pre-
existing instruments but, in collaboration with local 
stakeholders, reconstruct which forms of  critique, 
participation, and technical appropriateness are relevant 
in each specific context. Here, participatory and 
community-based approaches can prevent marginalized 
groups from being viewed exclusively as risk categories 
or populations with deficits. A fourth line of  research 
should systematically incorporate ecological materiality: 
device lifecycles, energy requirements, reparability, and 
global supply chains are not external sustainability issues 
but rather integral components of  the world-technology 
relationship that post-digital education aims to address.
Finally, research is needed on the institutional 
effectiveness of  critical literacy. Examining whether 
individuals recognize risks or change their attitudes does 
not, by itself, establish the institutional effectiveness of  
critical literacy. 
What remains less clear is whether expressed criticism 
leads to changes in platform decisions, procurement 
rules, exam formats, or opportunities for participation. 
It can thus be concluded, with regard to the research 
subject under consideration here, that in the absence 
of  institutionally binding feedback mechanisms 
through which students’ well-founded objections are 
incorporated into the review of  existing procedures, 
the promotion of  critical literacy in terms of  its 
transformative potential remains unfulfilled. Learners 
are then expected to identify problematic terms of  use 
and cope with them individually, even though changing 
these terms lies outside their authority. Transformative 
participation therefore requires that institutions derive a 
well-founded mandate for review from such objections 
and transparently demonstrate what changes result from 
them or why existing regulations are being maintained. 
Only through this feedback loop does critical judgment 

gain institutional effectiveness that extends beyond the 
ongoing efforts of  individuals to adapt.

CONCLUSION
From this critical-integrative synthesis, it follows that 
postdigital literacies should not be defined either as a 
successor term to digital competence or as a terminological 
resolution of  the relationship between competence 
and education. Rather, a relational architecture is 
proposed as an analytical heuristic, one within which 
operational connectivity, infrastructural transparency, 
the capacity for reflexive distancing, distributed agency, 
and transformative participation mutually presuppose 
one another. In this context, competence refers to the 
situation-specific disposition toward appropriate action; 
education, to the transformation of  relationships to the 
self, the world, and technology, which cannot be fully 
standardized; and literacies, to the socially, materially, 
and power-related practices in which both aspects are 
actualized and become subjects of  contention.
Consequently, the decisive question is not whether people 
are confronted with a world that can be defined as digital 
or non-digital. Rather, we must examine how concrete 
worldly conditions are related through platforms, data, 
interfaces, bodies, institutions, and cultural interpretations; 
what possibilities for action arise from these conditions; 
and to whom their use or modification is open. In this 
regard, postdigital embeddedness does not preclude 
reflexive distance; it alters its form. Distancing can no 
longer be conceived as a retreat into a technology-free 
exterior but rather as a deliberate interruption within 
the entanglement, through which rules of  selection, 
dependencies, and alternatives become visible.
For media education, particularly in the context of  
higher education, this entails a threefold task. In terms 
of  content, theoretical concepts must therefore be 
framed in such a way that they capture sociotechnical co-
constitution without blurring the lines of  responsibility. 
Methodologically, research designs must relate 
individuals, practices, and infrastructures across multiple 
scales and incorporate disruptions, exclusions, and non-
participation as sources of  insight. From a media didactics 
perspective, visible performance must be supplemented 
by practices of  justification, contradiction, and design 
that are open to revision. Only under this condition 
does literacy cease to be a semantics of  adaptation to 
permanent technological modernization and instead 
become a prerequisite for democratic educational and 
participatory capacity within sociotechnically pre-
structured global conditions.
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