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Actors and Distributed Agency in Media

Education

Christian Filk

This paper develops ‘posthuman action orientation’ as a theo-
retical framework for understanding media education in an era
where algorithmic systems function as active educational agents
rather than passive tools. Drawing on posthuman critical theory
(Rosi Braidotti), Actor-Network Theory (Bruno Latour), and new
materialism (Karen Barad), this investigation demonstrates how
algorithmic systems fundamentally transform traditional action-
oriented pedagogy. The central finding reveals that educational
agency no longer resides solely in human subjects but emerges
from complex assemblages of human and non-human actors.
Through detailed examination of Al tutoring systems, learning
analytics, and algorithmic governance in education, the paper
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demonstrates how traditional pedagogical frameworks - includ-
ing John Dewey’s experiential learning, Paulo Freire’s critical
pedagogy, and German Reformpddagogik - require fundamen-
tal reconceptualization. The proposed posthuman action orien-
tation recognizes educational action as emergent properties of
human-machine assemblages, thereby demanding new ap-
proaches to pedagogical responsibility, democratic education,
and critical media literacy. Practically, the framework offers
concrete strategies including assemblage pedagogies, algorith-
mic co-design, and sympoietic learning while simultaneously ad-
dressing ethical implications of distributed agency in educa-
tional contexts. The paper concludes that posthuman action ori-
entation provides essential resources for navigating educational
futures that neither uncritically embrace nor wholesale reject al-
gorithmic participation, but instead foster productive human-
machine collaborations that enhance educational possibilities
while maintaining commitments to justice and human flourish-
ing.

Dieser Artikel entwickelt ,posthumane Handlungsorientierung’
als theoretischen Rahmen fir das Verstdndnis der Medi-
enerziehung in einer Zeit, in der algorithmische Systeme eher als
aktive Bildungsakteure denn als passive Werkzeuge fungieren.
Auf der Grundlage der posthumanen Kritischen Theorie (Rosi
Braidotti), der Akteur-Netzwerk-Theorie (Bruno Latour) und des
Neuen Materialismus (Karen Barad) zeigt diese Untersuchung,
wie algorithmische Systeme die traditionelle handlungsorien-
tierte Pddagogik grundlegend verdndern. Die zentrale Erkennt-
nis ist, dass die Bildungsagentur nicht mehr ausschliefSlich bei
menschlichen Subjekten liegt, sondern aus komplexen Zusam-
menschliissen menschlicher und nicht-menschlicher Akteure
entsteht. Anhand einer detaillierten Untersuchung von Ki-Tu-
torsystemen, Lernanalysen und algorithmischer Governance im
Bildungswesen zeigt der Artikel, dass traditionelle pddagogische
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Rahmenkonzepte - darunter John Deweys Erfahrungslernen,
Paulo Freires kritische Pddagogik und die deutsche Reformpéd-
agogik - einer grundlegenden Neukonzeption bediirfen. Die
vorgeschlagene posthumane Handlungsorientierung erkennt
pddagogisches Handeln als emergente Eigenschaft von Mensch-
Maschine-Assemblagen an und fordert damit neue Ansdtze fur
pddagogische Verantwortung, demokratische Bildung und kritis-
che Medienkompetenz. In der Praxis bietet das Rahmenwerk
konkrete Strategien, darunter Assemblage-Pddagogik, algorith-
misches Co-Design und sympoietisches Lernen, und befasst sich
gleichzeitig mit den ethischen Implikationen verteilter Hand-
lungsfahigkeit im Bildungskontext. Die Abhandlung kommt zu
dem Schluss, dass die posthumane Handlungsorientierung
wesentliche Ressourcen fur die Gestaltung einer Bildungszukunft
bereitstellt, die algorithmische Beteiligung weder unkritisch be-
grufst noch pauschal ablehnt, sondern stattdessen produktive
Mensch-Maschine-Kooperationen  férdert,  die  die  Bil-
dungsmaoglichkeiten verbessern und gleichzeitig das Engage-
ment flir Gerechtigkeit und menschliche Entfaltung aufrechter-
halten.

1. Introduction

n

“We have never been human.
Donna J. Haraway (2006)

The contemporary educational landscape undergoes fundamen-
tal transformation through algorithmic systems, artificial intelli-
gence, and digital technologies that challenge traditional human-
ist conceptions of learning, agency, and pedagogical action. This
paper examines how posthuman configurations of algorithmic ac-

tors transform action-oriented media education and explores
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new forms of distributed agency emerging in digital educational
contexts beyond anthropocentric concepts of action.

Drawing on inter- and transdisciplinary theoretical perspectives
including Actor-Network Theory (Latour 2005), new materialism
(Barad 2007), and posthuman critical theory (Braidotti 2018, 2019;
Hayles 1999, 2017; Haraway 2016), this investigation develops
‘posthuman action orientation’ as a framework for understanding
and practicing media education in an era of human-machine as-

semblages.
The central research question asks:

How do posthuman configurations of algorithmic actors transform
action-oriented media education, and what new forms of distributed
agency emerge in digital educational contexts beyond anthropocen-
tric concepts of action?

This question gains urgency as educational institutions worldwide
integrate Al-powered learning systems, automated assessment
tools, and algorithmic recommendation engines that actively par-
ticipate in pedagogical processes. As Christian Filk (2020a)
demonstrates in his techno-philosophical reflection, machines are
converging into ‘a single machine’ - a posthuman assemblage
where the traditional boundaries between human and machine
learning dissolve. Ben Williamson, Jana Komljenovic and Kalervo
N. Gulson (2024) further demonstrate that these technologies
function not merely as tools but as ‘recommendation engines’
and ‘digital campus developers’ - active partners in educational
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assemblages that fundamentally alter traditional notions of
teaching, learning, and educational agency.

The theoretical framework integrates multiple disciplinary per-
spectives. First, posthuman theory, particularly Rosi Braidotti's
(2019) work, provides conceptual tools for thinking beyond an-
thropocentric frameworks of education. Her concept of ‘transver-
sal convergence’ offers an inclusive methodology that brings to-
gether human and non-human agents in educational processes.

Second, Actor-Network Theory (ANT) offers analytical frameworks
for understanding how educational outcomes emerge from net-
works rather than individual human agents alone. Third, new ma-
terialist approaches, particularly Karen Barad’s (2007) agential re-
alism, provide ontological foundations for understanding agency
as distributed across material-discursive assemblages rather than

residing solely in human subjects.

2. Theoretical Foundations: Posthuman Perspectives on
Education

2.1 Posthuman Critical Theory and Educational Transformation

The posthuman turn in educational theory represents a shift from
anthropocentric to more-than-human perspectives on learning
and pedagogy. Building on Braidotti's (2018) theoretical frame-
work for the critical posthumanities, which establishes method-
ological and conceptual foundations for moving beyond anthro-
pocentric scholarship, her subsequent work on posthuman criti-
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cal theory (Braidotti 2019) offers generative concepts for recon-
ceptualizing education beyond humanist frameworks. Her notion
of ‘posthuman knowledge’ challenges traditional epistemological
hierarchies by recognizing multiple forms of knowing emerging
from human-nonhuman assemblages. In educational contexts,
knowledge production occurs through complex networks involv-
ing technological systems, environmental factors, and material ar-
rangements - not solely through human cognition.

The concept of ‘transversal convergence’ (Braidotti 2019) provides
methodological guidance for posthuman educational practices.
This approach creates connections across traditional boundaries
- between disciplines, between human and non-human actors,
and between different forms of knowledge. In media education,
transversal convergence manifests in pedagogical approaches
that integrate human creativity with algorithmic processes, recog-
nizing both as legitimate participants in knowledge creation. This
aligns with Christian Filk and Lydia Schulze Heuling's (2021) con-
cept of ‘algorithmic and aesthetic literacy’, which emphasizes the
transdisciplinary nature of computational and creative practices

in digital educational environments.

Braidotti's ‘affirmative ethics’ challenges deficit-based educational
models by embracing posthuman subjectivity as an opportunity
for new forms of learning. This perspective reframes technologi-
cal integration not as a threat to traditional pedagogical authority

but as a generative force for educational transformation.
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N. Katherine Hayles' concept of ‘technogenesis’ offers comple-
mentary insights into posthuman education. Hayles (2012)
demonstrates the coevolution of humans and technology, with
digital media fundamentally altering human cognitive processes.
Her distinction between ‘deep attention” and ‘hyper-attention’ re-
veals how different media environments produce different modes
of learning and thinking.

Contemporary students’ cognitive processes are already shaped
by their interactions with digital technologies. This reality requires
pedagogical approaches that work with these technogenetic
transformations rather than against them.

2.2 Actor-Network Theory and Educational Assemblages

Actor-Network Theory provides analytical tools for understanding
educational processes as emergent properties of networks.
Bruno Latour’s (2005) principle of ‘generalized symmetry’ treats
human and non-human actors with equivalent analytical impor-
tance, revealing how educational outcomes result from complex
assemblages. In digital educational contexts, learning manage-
ment systems, Al tutors, and algorithmic assessment tools partici-
pate as full actors in educational networks rather than function-
ing as mere instruments.

Michel Callon’s (1984, 1999) concept of ‘translation’ illuminates
how educational technologies become indispensable to learning
processes. Through four moments of translation - problematiza-

tion, interessement, enrollment, and mobilization - educational
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technologies establish themselves as ‘obligatory passage points’
in learning networks.

Learning management systems exemplify this process: they prob-
lematize educational coordination, interest stakeholders in their
solutions, enroll students and teachers into specific roles, and
mobilize these actors to sustain the network. Understanding
translation processes reveals how algorithmic systems gain
agency in educational contexts.

Recent ANT scholarship, particularly Anders Blok and Casper
Bruun Jensen's (2024) work What Next for Actor Network Theory?,
addresses the evolution of ANT in posthuman contexts. They
demonstrate how contemporary challenges require ‘inventing
around Latour on a planet in distress’, extending ANT to encom-
pass ecological and technological crises. In educational contexts,
this means recognizing how algorithmic actors don't simply
bridge gaps between students but actively create new forms of
collaboration and knowledge production. This challenges tradi-
tional notions of individual learning by revealing that educational
technologies actively shape possibilities for learning and collabo-

ration rather than simply mediating between human actors.

2.3 New Materialist Approaches to Learning

Karen Barad's (2007) agential realism offers profound implica-
tions for understanding posthuman education. The concept of ‘in-
tra-action’ challenges traditional educational assumptions about
pre-existing subjects (students) and objects (knowledge) that in-
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teract. Entities emerge through their relationships, suggesting
that learners, knowledge, and educational technologies co-consti-
tute each other through educational processes.

This onto-epistemological framework demands pedagogical ap-
proaches recognizing learning as an emergent phenomenon of
material-discursive assemblages. Lesley Gourlay's (2021) critique
of ‘virtual learning’ reinforces this materialist perspective, arguing
that all aspects of digital education remain grounded in material
and embodied entanglements with devices and other artifacts,
challenging the false dichotomy between virtual and physical

learning environments.

Karin Murris (2022) develops Barad's ideas for educational con-
texts, demonstrating how agential realism transforms teaching
and learning practices. The concept of ‘response-ability’ becomes
central to posthuman pedagogy, emphasizing ethical accountabil-
ity in educational encounters including both human and non-hu-

man participants.

This approach moves beyond traditional student responsibility to
encompass distributed responsibilities emerging in human-tech-
nology assemblages. Diffractive methodology offers alternatives
to reflective practices, providing new ways of reading educational
phenomena through multiple theoretical frameworks simultane-
ously to create patterns of difference revealing new insights.

Donna Haraway's (2016) concept of ‘sympoiesis’ or ‘making-with’

provides additional theoretical resources. Unlike autopoiesis (self-
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making), sympoiesis emphasizes collaborative becoming, suggest-
ing learning always occurs through relationships with others -
both human and non-human.

In media education, students enter sympoietic relationships with
digital tools, co-creating knowledge and capabilities through their
entanglements. Haraway's ‘tentacular thinking' offers method-
ological guidance for embracing the complexity of educational as-
semblages rather than attempting to reduce them to simple
cause-effect relationships.

3. Rethinking Classical Action Orientation Through
Posthuman Perspectives

31 Dewey's Experiential Learning in Posthuman Assemblages

John Dewey’s (1938) pragmatist philosophy profoundly influenced
action-oriented pedagogy, yet posthuman scholarship reveals
both potential and limitations in his anthropocentric framework.
Scott Jukes and Yaél Reeves (2020) argue that while Dewey's em-
phasis on learning through experience remains valuable, his hu-
man-centered approach requires reconceptualization for posthu-
man educational contexts. Their work on outdoor environmental
education, specifically exploring ‘more-than-human stories’
through experimental co-productions, serves as a foundation for
rethinking experiential learning models, embracing more-than-

human relational worlds.
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The transformation of ‘learning by doing’ in algorithmic contexts
reveals necessary adaptations for action-oriented pedagogy.
Where Dewey (1938) emphasized continuity of experience within
individual learners, posthuman perspectives recognize experi-
ence as distributed across human-machine assemblages. Con-
temporary media education students enter intra-active relation-
ships with digital tools where both human and technological
agencies shape the learning process.

This shift requires ‘worldings of ontological disruption’ that chal-
lenge traditional subject-object relationships in education. As Filk
(2020a) argues in his analysis of computational thinking and Al in
media education, the convergence of machines creates new
forms of learning that transcend the human-machine dichotomy,
requiring us to reconceptualize the very nature of experience and
action in educational settings.

Dewey's democratic ideals also require posthuman reconsidera-
tion. His vision of education for democratic participation assumed
human-centered processes, but posthuman frameworks reveal
democratic participation increasingly involves technological medi-

ation and algorithmic decision-making.

Henriette Bastrup-Birk and Danny Wildemeersch (2013) advocate
for democratic education that considers potential associations
with nonhuman partners through their fresh take on democratic
education using concepts of emergence and enaction. This pre-
pares students for navigating complex sociotechnical systems
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where agency distributes across human and non-human actors,
not just for human democratic participation.

3.2 Freire’s Critical Pedagogy Beyond Anthropocentrism

Paulo Freire's (1970) critical pedagogy faces significant challenges
from posthuman perspectives. Ecojustice critics like Chet A. Bow-
ers (2005) identify anthropocentric limitations in Freire’s model,
arguing it perpetuates Industrial Revolution thinking through hu-
man-centered views of human/nature relationships and linear
progression assumptions. However, recent scholarship extends
critical pedagogy beyond humanist constraints rather than aban-
doning Freire’s (1970) emancipatory project.

Delphi Carstens (2018) develops ‘posthuman critical pedagogy’
maintaining Freire’s commitment to social justice while decenter-
ing human agency. This approach recognizes oppression operat-
ing through complex assemblages involving technological sys-
tems, environmental factors, and human actors.

In media education, this means developing critical consciousness
about how algorithmic systems perpetuate inequalities through
‘algorithms of oppression’ (Noble 2018) - not just about human
power relations. The banking concept of education Freire (1970)
critiqued manifests in new forms through algorithmic educational
systems treating students as data sources for predictive analytics
and behavioral modification.

The transformation of ‘practice’ in posthuman contexts recog-
nizes action emerging from assemblages rather than individual
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human agents. Where Freire emphasized reflection and action by
human subjects transforming their world, posthuman critical ped-
agogy recognizes transformation occurring through networks of
human and non-human actors.

In digital educational contexts, critical action involves algorithmic
resistance, data activism, and strategic deployment of technologi-
cal systems for emancipatory purposes - not just human organi-
zation. This expanded practice acknowledges that contemporary
liberation requires engaging with technological systems mediat-

ing social relations.

3.3 German Reformpadagogik and Posthuman Connections

The German reform pedagogy tradition offers surprising reso-
nances with posthuman educational thought through its empha-
sis on ‘Handlungsorientierung’ (action orientation) and child-cen-
tered learning. Stefan Herbrechter's (2018a, 2018b) analysis re-
veals how German pedagogical traditions contain seeds of
posthuman thinking in their emphasis on relationships between
learners, educators, and environments. The Reformpadagogik
principle of learning through engagement with materials and en-
vironments prefigures posthuman attention to material agency in
educational processes.

Alessandro Barberi and Stefan Iske’s ‘Strukturale Medienbildung’
(structural media education) explicitly bridges German Bildung
traditions with posthuman media analysis. Barberi and Iske
(2023) argue that media education must analyze structures
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through which media and humans co-constitute each other - not
just media content. This structural approach aligns with ANT’s fo-
cus on networks and Barad’s emphasis on material-discursive ap-
paratuses.

The German concept of Bildung, emphasizing formation and
transformation, provides resources for thinking about subjects
emerging through relationships with technological systems rather
than developing independently.

Valentin Dander and Stephan Mdunte-Goussar’s (2018) work on
‘Datenkritik’ (data criticism) extends German critical pedagogy
into posthuman territories. Their framework recognizes how data
and subjects co-constitute each other in digital environments

rather than treating data as external objects for critique.

Dander and Munte-Goussar's emphasis on the ‘Gemachtheit von
Daten’ (constructedness of data) aligns with posthuman recogni-
tion that neither humans nor data exist as pre-given entities but
emerge through intra-actions. This approach maintains German
pedagogy's critical orientation while acknowledging distributed
agencies in digital educational contexts. Filk's (2020b) analysis of
datafication processes and boundary transgressions provides a
theoretical foundation for understanding how these data prac-
tices redistribute agency and challenge traditional subject-object
distinctions in educational settings.
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4. Algorithmic Actors in Teaching-Learning Processes

4.1 The Constitution of Algorithmic Agency

Understanding algorithmic systems as non-human actors in edu-
cational processes requires analyzing their specific properties and
capabilities. Ben Williamson, Sian Bayne and Suellen Shay’s (2020)
research reveals how learning management systems evolved
from passive repositories to active pedagogical participants.
These systems employ ‘intelligent discovery' algorithms function-
ing as recommendation engines, actively shaping content en-
counters and learning navigation. This transformation represents
a shift from algorithms as tools to algorithms as actors with dis-
tinct forms of agency.

Algorithmic agency in education operates through predictive ca-
pabilities, adaptive behavior, and autonomous decision-making.
Educational Al systems demonstrate ‘predictive agency' through
learning analytics that anticipate student needs and automatically
adjust learning pathways.

These systems proactively shape educational environments
based on complex calculations involving historical data, behav-
ioral patterns, and predicted outcomes - not simply responding
to student actions. Williamson, Komljenovic and Gulson (2024)
note these algorithmic actors increasingly operate with minimal
human oversight, making decisions about resource allocation,
content recommendation, and assessment that directly impact
student learning.
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The concept of ‘algorithmic governance’ (Katzenbach/Ulbricht
2019) explains how these systems exercise agency. Algorithmic
governance involves ,coordination between actors based on rules
incorporating complex computer-based epistemic procedures'.
Filk's (2025b) critical analysis reveals how such governance oper-
ates through ideological mechanisms in platformized societies,
requiring critical-reflexive approaches to media pedagogy that
can expose and challenge these power structures. In education,
algorithmic systems engage in complex decision-making pro-
cesses shaping educational possibilities rather than executing
predetermined rules. These systems govern through governmen-
tal power - structuring possible fields of action for students and
educators rather than through direct coercion.

4.2 Properties of Al-Based Educational Technologies as Agents

Al-based educational technologies exhibit specific agential prop-
erties distinguishing them from traditional educational tools:

First, they demonstrate cognitive capabilities through machine
learning processes allowing pattern recognition, prediction, and
adaptive responses based on accumulated data. Hayles' (2017)
concept of ‘nonconscious cognition’ applies here - these systems
engage in cognitive processes without consciousness, challenging
assumptions about relationships between cognition and human
subjectivity.

Second, these systems exhibit pedagogical agency through their
ability to make teaching decisions traditionally reserved for hu-
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man educators. Al tutoring systems make complex decisions
about pacing, difficulty level, and content selection based on per-
formance analysis - not simply presenting information. They func-
tion as ‘algorithmic pedagogues’ with teaching logics and learning
objectives embedded in code and training data. This pedagogical
agency operates through ‘black box’ processes (Pasquale 2015)
where reasoning remains opaque even to human educators.

Third, educational Al systems demonstrate performative agency
through their ability to bring new realities into being. When Al
classifies students as ‘at-risk’ or ‘gifted’, it helps create that reality
through triggered interventions rather than describing pre-exist-
ing conditions. This performative dimension aligns with Barad's
(2007) understanding of measurement and observation as active
participants in constructing phenomena. In educational contexts,
Al systems actively shape what counts as learning and who

counts as successful learners - not simply assessing learning.

Recent research by Fulgencio Sanchez-Vera (2025) develops the
Critical Algorithmic Mediation (CAM) Framework, which conceptu-
alizes algorithmic agency through three interrelated dimensions:
structural, operational, and symbolic. This framework provides a
lens to analyze how algorithmic systems structure knowledge hi-
erarchies and cultural experience. The work examines how algo-
rithms operate as cultural agents, acquiring a form of operative
agency that enables them to intervene in the production, circula-
tion, and legitimation of meaning in educational and cultural con-

texts.
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4.3 Surveillance and Extractive Capacities

Algorithmic agency in education fundamentally involves surveil-
lance and data extraction capabilities. Educational algorithms
function as ‘data extractors’ (Williamson/Bayne/Shay 2020), con-
tinuously monitoring student behavior, engagement patterns,
emotional states, and performance metrics. This surveillance op-
erates through multiple electronic proxies including clickstream
data, time-on-task measurements, biometric indicators, and so-

cial network analyses.

The comprehensive surveillance transforms educational spaces
into dataveillance assemblages where every action becomes a po-
tential data point. This parallels what Btihaj Ajana (2017) identifies
in digital health contexts as biopolitical governance through quan-
tified self-practices, where continuous monitoring and data collec-
tion create new forms of subjectification and control that extend
from health into educational domains.

The extractive dimension raises critical questions about power
and autonomy. These systems actively extract value from student
data, transforming educational activities into ‘behavioral surplus’
(Zuboff 2019) for analysis, prediction, and monetization. Data ex-
tracted from educational interactions often becomes more valu-
able than educational outcomes themselves, creating digital colo-
nialism where student data extraction serves purposes beyond
educational benefit.

This surveillance-extraction nexus reveals algorithmic actors op-

erating through ‘control societies’ (Deleuze 1992). Unlike disci-
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plinary institutions operating through confinement, algorithmic
educational systems exercise control through continuous modu-
lation and adjustment.

Students undergo constant algorithmic observation shaping their
educational possibilities in real-time rather than discrete assess-
ment points. This fundamentally transforms educational power
relations - control operates through algorithmic processes of
data extraction and analysis rather than human disciplinary

gazes.

5. Distributed Agency in Human-Machine Learning
Constellations

51 Emergence of Collective Agency

Collective agency in hybrid human-machine learning constella-
tions represents a significant transformation in contemporary ed-
ucation. Agency emerges from complex interactions within so-
ciotechnical assemblages rather than residing in individual learn-
ers or teachers. Mike Tissenbaum, Matthew Berland and Leilah
Lyons (2017) demonstrate this through their DCLM framework for
understanding collaboration in open-ended tabletop learning en-
vironments, where collaborative learning emerges from network
effects created by human-technology assemblages. Technology
actively participates in creating conditions for collective learning

rather than simply facilitating human collaboration.

medienimpulse, Jg. 63, Nr. 3, 2025 19



Filk

Posthuman Action Orientation: Algorithmic Actors and Distributed Agency ...

This collective agency manifests through cyborg pedagogies
where human and machine capabilities merge to create new
forms of educational action. In Al-assisted writing environments,
agency distributes across human writers, Al language models,
and mediating interfaces. Resulting text emerges from intra-ac-
tion between human creativity and machine generation rather
than human authorship alone.

Hayles (2016) argues that these contexts create cognitive assem-
blages where cognition distributes across human and technical
systems, challenging traditional notions of individual intelligence
and creativity. Filk's (2025a) framework for digital self-determina-
tion extends this understanding by proposing a multi-level ap-
proach that recognizes agency as distributed across individual, in-

stitutional, and cultural dimensions.

‘Sympoietic learning’ (Haraway 2016) theorizes how collective
agency emerges in these assemblages. Sympoietic systems are
collectively producing - ‘nothing makes itself'. In educational con-
texts, learning outcomes emerge from collective agencies of stu-
dents, teachers, Al systems, digital platforms, and material envi-
ronments. This perspective reveals education as ‘becoming-with’
rather than individual development, where human and non-hu-
man actors mutually constitute each other through ongoing inter-

actions.
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5.2 Network Effects and Emergent Properties

Collective agency in human-machine learning constellations ex-
hibits emergent properties irreducible to individual agencies.
ANT's emphasis on network effects explains how educational out-
comes emerge from relationships between actors rather than ac-
tors themselves (Tissenbaum/Berland/Lyons 2017; Nath et al.
2025). In digital learning environments, network effects create
pedagogical emergence - new forms of learning arising from in-
teractions between human and algorithmic actors that neither
could produce alone.

These emergent properties manifest variously in educational set-
tings. In MOOCs, interaction between thousands of learners, algo-
rithmic recommendation systems, automated assessment tools,
and discussion platforms creates emergent patterns of knowl-
edge creation and circulation exceeding individual contributions
(Castellanos-Reyes 2021). Platform algorithms actively shape
knowledge flows through networks, creating feedback loops am-
plifying certain ideas while suppressing others. This produces al-
gorithmic epistemologies where technical architectures of learn-
ing platforms shape what counts as knowledge (Maalsen 2023).

The temporal dimension deserves particular attention. Human-
machine learning assemblages operate across multiple temporali-
ties - immediate human interaction time, accumulated machine
learning time, and deep data archive time. These temporalities in-
teract creating complex temporal assemblages where past data
shapes present possibilities and future predictions (Jud/Weis-

medienimpulse, Jg. 63, Nr. 3, 2025 21



Filk

Posthuman Action Orientation: Algorithmic Actors and Distributed Agency ...

senbacher/Neubauer 2025). Al tutoring systems operate simulta-
neously in present student interaction, historical training data
time, and projected predictive model futures. This temporal com-
plexity distributes agency across time as well as space, with past
student data exercising agency in shaping present experiences
(Maalsen 2023).

5.3 Posthuman Learning Networks

Posthuman learning networks challenge traditional educational
architectures based on hierarchical teacher-student relationships.
These networks exhibit heterarchical structures where agency
and authority distribute across multiple human and non-human
nodes (Leeder 2024). Contemporary digital classrooms distribute
agency across students, teachers, Al teaching assistants, learning
analytics systems, digital content repositories, and automated as-
sessment tools, with no single node exercising sovereign control
(Katzenbach/Ulbricht 2019).

These networks operate through connection, heterogeneity, and
multiplicity principles associated with rhizomatic structures
(Deleuze/Guattari 1987; Soni et al. 2020). Unlike arborescent
structures of traditional education with clear hierarchies and lin-
ear progressions, posthuman learning networks allow multiple
entry points, non-linear pathways, and unexpected connections
(Deleuze/Guattari 1987).

Students might enter learning networks through YouTube recom-
mendation algorithms, connect with peers through Discord
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servers, access content through Al-powered search engines, and
demonstrate learning through blockchain-credentialing systems -
creating pathways no single human educator designed or con-
trols (Katzenbach/Ulbricht 2019).

Network topology shapes agency distribution. Dense connection
clusters create agency hotspots where certain human-machine
assemblages exercise disproportionate influence over learning
processes (Maalsen 2023). Major educational technology plat-
forms like Google Classroom or Canvas create obligatory passage
points concentrating agency, while distributed networks using
open-source technologies and peer-to-peer protocols create
more even agency distribution (Maalsen 2023). Understanding
topological differences becomes crucial for designing educational
systems promoting democratic rather than concentrated agency
distributions (Leeder 2024).

6. Posthuman Pedagogical Responsibility and Ethics

6.1 Reconfiguring Educational Responsibility

The distribution of agency across human-machine assemblages
fundamentally reconfigures pedagogical responsibility. Humanist
educational frameworks clearly placed responsibility with human
educators accountable for student learning outcomes. However,
when algorithmic systems make educational decisions, Al deter-
mines learning paths, and assessment becomes automated, re-

sponsibility's locus becomes profoundly unclear. This creates a re-
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sponsibility gap where educational outcomes result from complex
assemblages but accountability mechanisms focus on individual
human actors (Simmler 2024).

Barad’s (2007) concept of ‘response-ability’ offers resources for
addressing this challenge. Response-ability emerges through in-
tra-actions within material-discursive assemblages rather than
pre-existing in individual agents. In educational contexts, peda-
gogical responsibility emerges through relationships between hu-
mans, technologies, and educational materials rather than being
possessed by human educators (Fuchsberger/Frauenberger
2025). This relational understanding demands assemblage ac-
countability that traces responsibility through networks rather
than assigning it to individuals (Rosiek 2024).

The practical implications are significant. When Al systems make
biased assessments disadvantaging certain students, responsibil-
ity becomes distributed - involving algorithm designers, deploying
educators, purchasing institutions, and training data. Traditional
accountability frameworks struggle because they assume clear

causal chains and individual agents (Danaher 2022).

Posthuman ethics suggests responsibility must be understood as
distributed across entire assemblages, requiring network respon-
sibility where all participants share in creating conditions for ethi-
cal educational outcomes (Rosiek 2024; Barad 2007;
Fuchsberger/Frauenberger 2025).
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6.2 Ethical Implications of Algorithmic Mediation

Algorithmic mediation’s ethical challenges extend beyond bias
and fairness to fundamental issues about educational relation-
ships and values. When algorithms mediate teacher-student rela-
tionships, they actively shape pedagogical relationships rather
than neutrally transmitting information. Al tutoring systems em-
body particular assumptions about learning, knowledge, and ap-
propriate pedagogical relationships that may conflict with educa-
tors’ values or cultural contexts. These embedded values exercise
algorithmic normativity, establishing educational interaction
norms that may be invisible but profoundly influential.

Algorithmic opacity compounds ethical challenges. The ‘black box
society’ (Pasquale 2015) manifests in education through Al sys-
tems with inscrutable decision-making processes. This creates
epistemic injustice where students and educators cannot under-
stand or challenge systems shaping their experiences.

When algorithmic systems label students as ‘at-risk’, those stu-
dents may lack meaningful ways to understand or contest catego-
rization, creating forms of powerlessness traditional educational
ethics didn't anticipate. Filk and Schulze Heuling's (2021) work on
algorithmic literacy emphasizes the ethical imperative of develop-
ing transdisciplinary competencies that enable critical engage-
ment with these opaque systems.

The predictive nature of educational Al raises questions about de-
terminism and human potential. Algorithms predicting student
failure or success based on historical data risk creating self-fulfill-
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ing prophecies reproducing existing inequalities. Noble's (2018)
work on ‘algorithms of oppression’ demonstrates how these sys-
tems perpetuate racial, gender, and class biases through biased
training data.

In educational contexts, algorithmic mediation actively partici-
pates in reproducing inequalities rather than simply reflecting
them, requiring an ethics of algorithmic interruption deliberately
designing systems to disrupt oppression patterns.

6.3 Toward Posthuman Educational Ethics

Developing posthuman educational ethics requires moving be-
yond anthropocentric moral frameworks to consider human-ma-
chine assemblage implications. This involves Braidotti's (2019)
‘posthuman critical theory’ maintaining commitments to justice
and emancipation while recognizing distributed agency in con-
temporary educational contexts. Such ethics cannot simply ex-
tend human-centered principles to machines but must funda-
mentally reconceptualize ethics for posthuman assemblages.

Central to posthuman educational ethics is assemblage flourish-
ing - creating conditions where human-machine educational as-
semblages enhance all participants’ capacities (Rosiek et al. 2024).
This considers how educational assemblages affect human well-
being, technological development, and environmental sustainabil-
ity beyond narrow learning outcomes. It requires asking whether
entire educational assemblages promote justice, creativity, and
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ecological balance - not just whether students learn effectively
(Rosiek et al. 2024).

This framework demands attention to Haraway's (2016) ‘re-
sponse-ability’ - the ability to respond to others promoting mu-
tual flourishing. In educational contexts, this means designing hu-
man-machine assemblages enhancing participants’ capacity to re-
spond to each other.

Ethical Al tutoring systems would enhance students’ ability to en-
gage creatively and critically with knowledge, technology, and
each other rather than optimizing for efficient knowledge trans-
mission. This requires responsive design prioritizing response-
ability cultivation over narrow efficiency metrics. As Filk (2025a)
argues, strengthening digital self-determination requires integrat-
ing media ethics and Al considerations at individual, institutional,

and cultural levels in teacher training and everyday school life.

7. Posthuman Action Orientation: Theoretical Conception
and Implementation

71 Conceptual Framework

Posthuman action orientation emerges as a theoretical frame-
work fundamentally reconceptualizing action-oriented pedagogy
for distributed agency. Unlike traditional Handlungsorientierung
focusing on human learners actively engaging environments,
posthuman action orientation recognizes action emerging from

assemblages of human and non-human actors (Fredriksen 2014).
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This framework builds on German action-oriented pedagogy tra-
ditions while incorporating posthuman theory, ANT, and new ma-
terialism insights to address contemporary educational realities
(Ringrose/Warfield/Zarabadi 2019; Abadia 2018).

The core principle recognizes educational action as always al-
ready distributed across heterogeneous networks. When stu-
dents engage in digital ‘learning by doing’, their action emerges
from assemblages of embodied cognition, interacting algorithmic
systems, mediating digital interfaces, and supporting data infra-
structures (Garlen et al. 2022). This reconceptualizes educational
action as emergent properties of human-machine assemblages
rather than human agency exercised upon passive materials
(Fredriksen 2014).

The framework operates through key concepts: First, distributed
intentionality recognizes educational goals emerging from assem-
blages rather than residing solely in human minds. Al-powered
learning systems embody intentionality through optimization
functions and training objectives, interacting with human educa-
tional intentions to create hybrid intentionalities (Blaikie 2020;
Fredriksen 2014).

Second, cyborg practice extends Freire's (1970) concept to include
reflective-active cycles within human-machine assemblages, in-
volving machine learning processes creating feedback loops
alongside human reflection (Cook 2016). Third, posthuman con-

scientization develops critical consciousness about power dynam-
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ics embedded in human-machine assemblages beyond human
social relations (Dhungana 2023).

7.2 Practical Implementation Strategies

Implementing posthuman action orientation requires developing
assemblage pedagogies working with distributed agency in con-
temporary learning environments. This begins with redesigning
educational activities explicitly acknowledging non-human partici-
pants in learning processes. Digital tools become recognized as
active participants whose agencies must be considered in peda-
gogical design rather than being treated as mere instruments.

Algorithmic co-design involves students and educators collaborat-
ing with Al systems in creating learning experiences. Rather than
using pre-programmed educational software, students participate
in training machine learning models, adjusting algorithmic param-
eters, and reflecting on how different configurations create differ-
ent learning possibilities.

This transforms students from educational technology consumers
to co-creators of technological learning environments, developing
Dander and Munte-Goussar's (2018) ‘Datenkritik’ - critical data lit-
eracy including both understanding and shaping algorithmic sys-
tems.

Creating transparent assemblages makes usually opaque educa-
tional technology operations visible and manipulable. This in-

volves using open-source Al systems where students examine
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and modify code, visualizing data flows within learning manage-
ment systems, or creating explainable Al interfaces revealing al-
gorithmic decision-making.

The goal extends beyond technical transparency to pedagogical
transparency where educational assumptions and values embed-
ded in technological systems become objects of critical reflection

and transformation.

Wei Wang and Zhonggen Liu’s (2021) research on Al-based collab-
orative teaching in media learning demonstrates practical applica-
tions of these strategies. Their study shows how human-Al collab-
oration can enhance creative processes while maintaining critical

awareness of algorithmic influence.

7.3 Pedagogical Methods and Approaches

Posthuman action orientation demands new pedagogical meth-
ods engaging with human-machine assemblage characteristics.
Diffractive pedagogy, adapted from Barad’'s (2007) methodology,
reads different educational approaches through each other creat-
ing new understanding patterns.

This involves reading traditional pedagogical texts through algo-
rithmic processes, using Al to generate unexpected educational
concept connections, or creating human-machine collaborations
producing new educational insights neither could generate alone.

Assemblage mapping involves students and educators tracing
networks of actors in educational experiences. This includes cre-

ating visual representations of data flows through educational
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systems, identifying human and non-human actors influencing
learning outcomes, or analyzing agency distribution within spe-
cific contexts. Such exercises develop assemblage literacy - the
ability to understand and navigate complex sociotechnical educa-
tional systems.

Sympoietic learning design creates educational experiences em-
bracing the collectively producing nature of human-machine as-
semblages. Rather than designing for individual outcomes, this
approach designs for collective emergence, creating conditions
where unexpected learning arises from interactions between par-

ticipants.

This involves setting up generative Al systems evolving based on
student interaction, creating feedback loops between human cre-
ativity and machine generation, or designing environments where
human and algorithmic agencies productively interfere creating

new possibilities.

Francesca Ferrara and Giulia Ferrari's (2017) work provides empir-
ical examples of these approaches in mathematics education,
demonstrating how materialist approaches to learning can reveal
distributed agency in educational practice.
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8. Implications for Democratic Education and Critical Media
Literacy

8.1 Posthuman Democratic Participation

Posthuman action orientation profoundly impacts democratic ed-
ucation. Traditional democratic education prepared citizens for
human political processes, but posthuman perspectives reveal
democratic participation increasingly involves navigating complex
sociotechnical systems with distributed agency. This requires
posthuman civic education preparing students for participation in

more-than-human democratic processes.

Contemporary democratic decisions involve algorithmic media-
tion - from social media algorithms shaping public discourse to
predictive policing systems influencing justice outcomes. Posthu-
man democratic education must prepare students to understand
and engage algorithmic systems as political actors.

This develops algorithmic political literacy - understanding how
algorithmic systems exercise power, shape political action possi-
bilities, and embody particular values and assumptions. Students
need skills in algorithmic organizing - working with and through
algorithmic systems achieving democratic goals alongside human
political organizing. Filk's (2020a) analysis of datafication and
boundary transgressions provides critical insights into how these
processes fundamentally alter democratic participation in digital

societies.
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Posthuman democratic education must address representation
and participation in more-than-human political assemblages. If
agency distributes across human-machine networks, ensuring
democratic representation of affected parties requires new forms
of assemblage democracy where decision-making accounts for
both human and non-human participant agencies.

Educational approaches include simulating posthuman demo-
cratic processes, designing inclusive decision-making systems for
human-machine assemblages, or analyzing how current demo-

cratic institutions fail to account for non-human agencies.

Kerry Shephard’s (2015) work offers insights into how democratic
education can integrate sustainability concerns with posthuman
perspectives, recognizing the entanglement of human, technolog-

ical, and environmental agencies.

8.2 Critical Media Literacy in Posthuman Contexts

Traditional critical media literacy developed human capacities for
analyzing and critiquing media messages, but posthuman con-
texts demand expanded frameworks accounting for algorithmic
mediation and distributed agency. Posthuman critical media liter-
acy includes algorithmic literacy - understanding algorithmic sys-
tems that curate, distribute, and shape media experiences be-
yond media content. This involves technical understanding of al-
gorithm functioning plus critical analysis of values, biases, and
power relations embedded in algorithmic systems.
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The German ‘Medienbildung’ concept offers resources for posthu-
man media literacy as formation through media rather than
learning about media. In posthuman contexts, students are
formed through interactions with algorithmic media systems
rather than simply learning media critique.

Barberi and Iske’s (2023) structural media education emphasizes
analyzing structures through which media and humans co-consti-
tute each other, providing frameworks for understanding algo-
rithmic media systems’ participation in subject formation.

Developing posthuman critical media literacy requires cyborg
reading practices combining human interpretive capabilities with
machine analysis. This involves using Al tools analyzing large-scale
media patterns while maintaining critical human judgment about

pattern meanings and implications.

Students learn reading with and against algorithmic recommen-
dations, understanding algorithmic curation’s shaping of media
experiences while developing strategies for resisting or redirect-
ing algorithmic influence. The goal is developing critical and cre-
ative approaches to living within algorithmic media environments

rather than rejecting algorithmic mediation.

8.3 Transforming Educational Institutions

Implementing posthuman action orientation significantly impacts
educational institutions. Traditional institutions were designed for
human-centered learning with architectures, policies, and prac-
tices assuming human agency and control. Posthuman perspec-
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tives reveal these institutions as already posthuman assemblages
involving buildings, technologies, policies, and human actors - but
designed without acknowledging non-human participant agency.
Transformation requires posthuman institutional design explicitly
acknowledging and working with distributed agency.

This transformation begins with recognizing educational tech-
nologies as governance participants rather than managed tools.
Instead of technology committees making decisions about digital
tools, institutions might develop posthuman governance struc-
tures including algorithmic systems as recognized decision-mak-
ing stakeholders.

This could involve feedback mechanisms where Al systems report
operations and impacts, establishing algorithmic ethics boards in-
cluding both human and machine perspectives, or developing in-
stitutional policies accounting for distributed agency in educa-

tional processes.

Physical and digital institutional architectures require posthuman
reconsideration. Rather than designing spaces for human occupa-
tion with technology as afterthought, posthuman institutional de-
sign creates spaces supporting human-machine assemblages fun-
damentally.

This includes flexible spaces reconfigurable based on algorithmic
usage pattern analysis, transparent data infrastructures making

institutional data flows visible and contestable, or hybrid physical-
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digital spaces supporting seamless movement between human-
machine interaction modes.

Recent work by Strom/Martin (2022) on critical posthuman under-
standing of teacher development provides empirical examples of
how institutions can support educators in developing posthuman
pedagogical approaches.

9. Conclusion

This investigation reveals fundamental transformations in educa-
tional agency, action, and responsibility in an era of algorithmic
actors and distributed agency. Traditional humanist frameworks -
whether Dewey’s (1938) experiential learning, Freire's (1970) criti-
cal pedagogy, or German Reformpadagogik - require radical
reconceptualization addressing human-machine educational as-
semblage realities. Posthuman perspectives from Braidotti,
Barad, Haraway, and Latour provide essential theoretical re-
sources, revealing education as always involving more-than-hu-

man participants and distributed agencies.

Analysis of algorithmic actors shows these systems as active par-
ticipants shaping learning possibilities, embodying pedagogical
assumptions, and exercising agency forms fundamentally altering
educational processes. Understanding algorithmic actors requires
frameworks recognizing their specific properties - predictive ca-
pabilities, adaptive behaviors, surveillance capacities, and perfor-
mative effects - while situating them within broader assemblages.
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Collective agency emergence in human-machine learning constel-
lations represents agency transformation rather than loss, requir-
ing new frameworks for understanding and fostering educational
action. As Filk (2020a) demonstrates through his concept of ma-
chine convergence, we are witnessing the emergence of a singu-
lar posthuman educational assemblage where traditional bound-
aries between human and machine learning dissolve into new
forms of distributed cognition and action.

Posthuman action orientation as theoretical framework and prac-
tical approach offers pathways for productive engagement with
these transformations. By recognizing action emerging from as-
semblages, embracing distributed intentionality and responsibil-
ity, and developing pedagogical methods suited to human-ma-
chine collaboration, posthuman action orientation provides re-
sources for educational futures neither uncritically embracing nor
wholesale rejecting algorithmic participation.

Implications for democratic education and critical media literacy
are particularly significant, demanding new civic preparation
forms equipping students to navigate and shape posthuman
democratic processes. Filk's (2025b) framework for digital self-de-
termination provides crucial guidance for developing the multi-
level competencies - individual, institutional, and cultural - neces-
sary for ethical engagement with these posthuman educational

realities.

The path forward requires continued theoretical development,
empirical research, and practical experimentation with posthu-
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man educational approaches. Key investigation areas include as-
sessment frameworks suited to distributed agency, ethical guide-
lines for human-machine educational assemblages, and institu-
tional structures supporting posthuman learning.

The challenge is imagining and creating educational futures hon-
oring both human potential and productive human-machine col-
laboration possibilities. Posthuman action orientation offers a
generative framework for ongoing educational transformation in
an era of distributed agency and algorithmic actors - not a final
answer but a beginning.
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