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ABSTRACT
Across welfare institutions such as schools, healthcare, and social services, 
everyday work is increasingly entangled with digital data and data infra-
structures. Systems for documentation and administration may appear 
mundane and neutral, yet digital platforms, data standards, classification 
frameworks, and the practices surrounding them classify, organize, and 
make social realities (in)visible. In education, such infrastructures – rang-
ing from attendance registers and learning platforms to early warning sys-
tems and visualizations – have become integral to how students, teachers, 
and schools are known, compared, and acted upon. They are often pre-
sented as pragmatic tools for administration and efficiency, but they also 
shape what becomes visible, actionable, and accountable in schooling. 

This dissertation demonstrates the necessity to attend to the seemingly 
mundane and technical details of infrastructures and data flows, such as 
standards, thresholds, and visualizations, but also shows that they are never 
merely technical, and instead depend on continual acts of maintenance, 
repair, and negotiations through which governance is enacted.

The study develops a conceptual framing through the lenses of infra-
structuring, classificatory judgments, and sociotechnical imaginaries, 
which together demonstrate how governance is enacted not only through 
policy or reform, but also through (technical) standards, thresholds, and 
practices that make and maintain data flows. Empirically, it builds on eth-
nographic research in Sweden, South Africa, and Argentina, and comprises 
four papers..

The findings demonstrate that governance is relationally enacted: sus-
tained by the local work of teachers, administrators, and municipal staff 
who keep data moving, while simultaneously being shaped by technical 
standards, thresholds, and visualizations. Infrastructures create visibility 
without legibility; standards may be public and thresholds displayed, yet 
their technical density and arbitrary cut-offs foreclose scrutiny, structuring 
what remains too opaque to question. Care and control are therefore entan-
gled in classificatory routines that flag risk and trigger intervention, often 
without accounting for the complexities of students’ lives. Considered 
together, this is conceptualized as infrastructural governance, which offers 
a vocabulary for recognizing and contesting how infrastructures configure 
responsibility, intervention, and accountability in education, while point-
ing to similar dynamics across welfare institutions.

Keywords: Education, governance, digital, data, infrastructure, datafi-
cation, platformization, algorithmization
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CHAPTER 1

INTRODUCTION

Across welfare institutions such as schools, healthcare, and social services, 
everyday work is now deeply entangled with digital data and data infra-
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enacted through the technical and practical configurations that make such 
movement possible. 

These enactments unfold in a context where digital data and infrastruc-
tures are increasingly framed as solutions to social challenges. Education, 
healthcare, and social services have seen a shift away from retrospective 
documentation towards anticipatory logics of governance, where digital 
data are expected to flag risks, support early intervention, and increase 
institutional efficiency and accountability (Fourcade, 2016; Williamson, 
2017a). Such framings present digital infrastructures as pragmatic and 
caring by acting early, effectively, and efficiently (European Commisson, 
2020); however, they obscure political and epistemological implications. 
Digital data infrastructures do not simply manage and transmit informa-
tion, but actively shape how individuals, behaviors, and situations are 
made (in)visible, categorized, and acted upon (Bowker & Star, 2000; Mol, 
2008). 

Schools are a particularly telling site for examining these dynamics. 
While schools have a long-standing history of practices of documentation, 
evaluation, and categorization, the recent intensification of datafication, 
platformization, and algorithmization has reconfigured how such pro-
cesses are carried out, by whom, and to what end (Decuypere et al., 2021; 
Gulson et al., 2022; Williamson, 2017a). The translation of educational 
life into digital data (datafication), the organization of these processes 
via platform logics (platformization), and the embedding of automated 
forms of classification and decision-making (algorithmization) are increas-
ingly present in everyday educational practices. Early research traced how 
networks and data flows came to function as instruments of governance, 
shaping education policy in transnational and competitive terms (Grek et 
al., 2011). More recent scholarship has addressed how digital platforms 
mediate a wide range of educational practices, from attendance-taking and 
grade registration to individualized learning plans and behavioral moni-
toring. These systems are no longer tools for information management, 
but actively participate and enact education governance; they shape and 
enact forms of care and control, and what forms of action are legitimized 
(Macgilchrist, 2019; Selwyn, 2015). Furthermore, what may appear to 
be easily quantifiable but mundane administrative acts, such as marking 
attendance, are increasingly tied to mechanisms of visibility, such as arbi-
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trary digital thresholds, standardized metrics and visualizations, and inter-
operable software systems that extend beyond the school. 

Education data categories and classifications, including “persistently 
absent” and “at-risk student”, are administrative, but also have substantial 
implications for students’ lived experiences. These categories move and 
are moved through platform interfaces, and institutional decision-making 
structures, informing not only pedagogical responses but also wider social 
judgments. The classification of a student based on data as persistently 
absent, for instance, may trigger interventions involving teachers, school 
leaders, social workers, and legal guardians, each relying on data that 
appear objective but are deeply situated and negotiated (Fourcade, 2016). 
Therefore, schools can be considered as both data producers and infra-
structural sites where classifications become mechanisms through which 
infrastructural governance unfolds, where thresholds are interpreted, and 
where digital tools are negotiated in everyday practice. Teachers, adminis-
trators, and support staff do not passively implement systems, but actively 
work to make data and sustain their movements. At the same time, the 
systems they work with increasingly (pre-)configure what counts as rel-
evant, accurate, or legitimate data. As feminist infrastructure scholars have 
shown, such configurations do not simply support practice; they shape it, 
embedding values and assumptions that are often hidden or difficult to 
contest (Puig de la Bellacasa, 2011; D’Ignazio & Klein, 2020). This also 
raises questions of fiduciary care: schools and educators are tasked with a 
duty of care and trust toward students; however, when enacted through 
data infrastructures, this duty risks being redefined by classificatory sys-
tems, pre-defined data points, thresholds, and visualization that may not 
align with the situated needs and vulnerabilities of those they are meant 
to protect.

These tensions highlight how data infrastructures carry both ethical 
and technical weight: the very standards and specifications that enable 
data exchange and transmission also embed particular assumptions about 
learners, learning, and institutions. These sociotechnical infrastructures 
that constitute educational practices are often operational through rather 
“thin” technical standards that specify formal structures for technical data 
exchange, and embed specific assumptions about said learners, learning, 
and institutions (Brøgger, 2019; Richter et al., 2021) while disregarding 
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complexities of local contexts and situations. Data that were once locally 
held are increasingly integrated into (inter)national systems, standardized 
through policy frameworks, or passed to platforms, forming what Jarke 
and Breiter (2019) term an emerging “datascape” of education. 

Against this backdrop, Sweden provides the primary case for this disser-
tation. The Swedish education system sits at the intersection of decentrali-
zation and increasing infrastructural centralization, making it a particularly 
relevant site for inquiry. Publicly funded, for-profit schools coexist with 
municipal schools in a quasi-market environment, while national authori-
ties have advanced efforts that recentralize control through infrastructures, 
including interoperability frameworks, the digital national exams platform, 
and proposals for centralized attendance registers (Bergviken Rensfeldt & 
Hillman, 2024; Svallfors & Tyllström, 2019). These developments have 
intensified frictions between local autonomy and national coordination.

What makes Sweden particularly striking is the combination of a long 
history as a social-democratic welfare state where education has been 
central, with a highly market-oriented system that uniquely allows state-
funded, for-profit schools to compete with municipal ones for students 
and funding. In line with these marketization aspirations, the country has 
a growing educational technology landscape that supports a decentralized 
free market for global and local companies to enter education (Rönnberg, 
2017). Alongside this, national authorities have promoted digital infra-
structure-oriented solutions such as the platform for digital national exams 
(Ministry of Education, 2017), the new FIDUS e-identification system 
(National Agency for Education, 2025c), and proposals for a national 
student registry (National Agency for Education, 2021). These initiatives 
illustrate how governance in Sweden is increasingly enacted through infra-
structures, reconfiguring the balance between decentralization and central 
control (Bergviken Rensfeldt & Player-Koro, 2024; Rönnberg, 2017).

While Sweden is the primary case, this dissertation also draws on mate-
rial from the cases of South Africa and Argentina to foreground how ten-
sions play out across different contexts and localities. This contrastive lens 
enables an analysis of infrastructural governance as it materializes differ-
ently across diverse educational systems, each shaped by distinct institu-
tional logics, socio-economic conditions, and data imaginaries. 

23

These developments, dynamics and phenomena briefly mentioned here 
foreground how data infrastructures, and data flows are woven into the 
everyday organization and governance of education. They raise impor-
tant questions about how digital data flows are made and configure what 
becomes visible and actionable, whose realities are represented, and how 
educational practices are redefined in the process. These concerns and 
questions guide the dissertation and are articulated through the research 
aim and questions below.
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CHAPTER 2

RESEARCH AIM AND QUESTIONS

This dissertation investigates how infrastructural governance in education 
unfolds through the making and maintaining of data infrastructures and 
digital data flows. It specifically examines how sociotechnical arrangements 
such as standards, thresholds, and visualisations as well as data practices 
shape what becomes knowable and actionable in education. Rather than 
treating infrastructures as fixed or given, the dissertation attends to their 
partial and situated enactments, exploring how acts of care, control, and 
accountability are negotiated, governed, and stabilized across institutional 
contexts and localities.
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The research is guided by one overarching question with two interre-
lated sub-questions. Rather than treating them as separate lines of inquiry, 
the sub-questions should be understood as analytical angles that make dif-
ferent facets of infrastructural governance visible and that together con-
tribute to answering the overarching question.

• How is education governed and made governable through the 
infrastructuring of digital data flows?

 ¤ RQ 1: In what manner are digital data flows made and main-
tained in education?

 ¤ RQ 2: In which ways and with what consequences do digital 
data flows shape what becomes knowable and actionable in 
education?

RESEARCH PAPERS
Responding to these questions, the dissertation includes four papers 
(three journal articles and a book chapter). Each addresses the overarching 
research question and the two sub-questions by examining different facets.

Paper 1 focuses on interoperability standards in Sweden and examines 
how data schemas and APIs configure data flows across systems. It shows 
how technical alignments stabilize certain categories and enable data circu-
lation (RQ1), while also recentralizing authority and producing opacity in 
ways that shape what can be known and acted upon (RQ2). 

Paper 2 investigates the threshold of persistent absenteeism, analyzing 
how the recurring but arbitrary “20%” cut-off is embedded in registers 
and dashboards. It demonstrates how thresholds reformat records into 
“flowable” data (RQ1) and how such classifications reconfigure visibility, 
care, and accountability by turning absence into a problematic and gov-
ernable risk (RQ2). 

Paper 3 unpacks attendance infrastructures in Sweden, Argentina, and 
South Africa, analyzing how data flows are enacted and maintained in 
and through everyday practice. It shows how teachers’ work of repair and 
adjustment is crucial for keeping data moving (RQ1), while also redis-
tributing responsibility downward and folding acts of care into systems of 
control (RQ2). 
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Paper 4 examines epistemologies of data visualization through the tool 
InfraReveal, asking how infrastructures can be made visible and knowable, 
and with what consequences. It shows how visualization configure what is 
foregrounded and can be interrogated (RQ1), while simultaneously limit-
ing or omitting other relations, also shaping which issues become think-
able and actionable (RQ2).

Together, they answer the overarching research question by demon-
strating how infrastructural governance in education unfolds through the 
making and maintenance of data flows, their effects and the hidden and 
opaque ways in which (in)visibility, acts of care and control, and account-
ability are (re-) configured.

STRUCTURE OF THE DISSERTATION
Following the introduction (Chapter 1) and the presentation of the aim 
and research questions (Chapter 2), the dissertation turns to the technical 
texture of educational data infrastructures, outlining how data are struc-
tured, transmitted, and made interoperable across systems (Chapter 3). 
This is followed by a review of the literature on governance and infrastruc-
tures, organized around three interrelated phenomena: datafication, plat-
formization, and algorithmization (Chapter 4). The theoretical framework 
is then assembled, presenting the notion of infrastructural governance and 
the concepts of infrastructuring, classificatory judgments, and sociotech-
nical imaginaries (Chapter 5). The methodological choices and consid-
erations are outlined next, including research setting, material generation, 
analytical approach, and ethical aspects (Chapter 6). Chapter 7 presents 
the four papers as empirical articulations assembling this dissertation’s 
argument, before drawing the threads together in the discussion (Chap-
ter 8). The dissertation concludes by summarizing the main findings and 
contributions, and by highlighting implications for research and practice 
(Chapter 9), ending with a conclusion (Chapter 10), and a summary in 
Swedish (Chapter 11) and German (Chapter 12).
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The second part of the dissertation contains the four papers:
• Kiesewetter, S.: Contesting the Consensus of Data Interoperabil-

ity in Envisioning Schooling. submitted to Discourse: Studies in the 
Cultural Politics of Education (under review)

• Kiesewetter, S., Bergviken Rensfeldt, A., Hillman, T.: Counting 
Absence, Accounting Care: Digital Thresholds and the Classifi-
cation of Absence in Schools. submitted to Big Data & Society 
(under review)

• Kiesewetter, S. Ferrante, P., Ahiaku, P., Prinsloo, P. (2026): All 
Absences Are Local: Attendance Practices in Argentina, South 
Africa and Sweden. In: Macgilchrist, F., Dussel, I., Prinsloo, P., & 
Hillman, T. (Eds.). (2026). Disturbing Digital Education. Palgrave.

• Hillman, T., Macgilchrist, F., & Kiesewetter, S. (2023). Epistemol-
ogies of data visualisations: On producing certainties, geographies 
and digitalities in critical educational research. On Education. 
Journal for Research and Debate, 6(18).https://doi.org/10.17899/
on_ed.2023.18.3
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CHAPTER 3 

BACKGROUND

Starting in 2013, the municipality of Simrishamn in southern Sweden 
became one of the first to implement Google’s Applications for Educa-
tion (GAFE), triggering a chain of events that placed it at the center of 
national discussions around student data and data protection (Sveriges 
Radio, 2014). That year, the Swedish Data Protection Authority requested 
a statement from Simrishamn Municipality, on the grounds of a poten-
tial violation of the Swedish Personal Data Act, and a Google security 
audit was initiated. Over the following years, the municipality conducted 
risk analyses (Child and Education Administration Simrishamn, 2014), 
amended its agreements with Google, and came under continued regu-
latory oversight for its handling of student data (Swedish Authority for 
Privacy Protection, 2015). The case raised critical questions about where 
educational data were transferred to and stored, who controlled access, 
and how infrastructures interconnected with legal frameworks and ethi-
cal questions. Although no formal ruling came immediately, the Swedish 
authorities followed up with press communications and further oversight, 
leading to amendments to data processing regulations by 2019. While 
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initially a primarily local administrative matter, the case revealed broader 
legal issues surrounding so-called ‘cloud-based’ educational platforms that 
affected numerous schools in Sweden. What appeared to be a seemingly 
routine implementation of educational technology and a seamless digital 
solution for schools cascaded into a site of legal, ethical, and infrastruc-
tural implications. It also made visible what is often backgrounded in pub-
lic discussions on the digitalization of education: the infrastructures that 
facilitate and hinder the movement of data, who can see what, and under 
what terms. 

It is precisely these infrastructural aspects that this background chapter 
aims to highlight. As this dissertation focuses on data infrastructures and 
data flows from a sociotechnical perspective, critically unpacking them 
requires paying attention to the technical substrate and the infrastructures 
and operational practices of data transfer, including the technical proto-
cols, standards, and architectures which make data transmission possible.

This chapter, therefore, takes a rather descriptive approach to address-
ing the infrastructural conditions that allow and constrain the transfer 
of educational data; the technical conditions that configure what can 
and cannot be transferred, and under what terms such transfers become 
actionable. In this sense, the focus here is on data transfer rather than on 
the more theoretically laden concept of data flows that I will focus on 
later. This allows me to give a brief introduction to the material/technical 
aspects of data transfer, including aspects that would not typically fit into 
a journal article such as the Open Systems Interconnection (OSI) model, 
commonly used by network engineers as an analogy when describing data 
transfer and the importance of interoperability. My aim here is to give the 
dissertation some technical texture by making the technicalities of infra-
structure and why they matter visible. This requires taking a closer look at 
how digital data are encoded, stored, and transmitted, and how this mate-
riality has shifted over time. After all, the digital, continuous and seamless 
digital data transfer that has become part of everyday schooling has not 
always been the standard.
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EXCHANGING AND TRANSMITTING DIGITAL 
DATA

Welfare institutions, and schools in particular, have a long-standing his-
tory of documenting, sorting, and categorizing people. In schools, this 
has traditionally been done manually and using pen and paper. Attend-
ance data has been recorded in attendance register books, written notes 
and annotations have been stored in filing cabinets, and grades have been 
recorded manually in gradebooks. These analog data traces were typically 
kept at the school itself, and rarely moved beyond institutional walls. 
What has changed since those days is not data per se, but the develop-
ment of infrastructures that have made data digital, mobile, aggregable, 
and interoperable. 

With the development of digital technologies and infrastructures, 
data has increasingly become exchangeable between systems and software 
through network connections. In the 1970s, before the rise of decentral-
ized computing, it was, for example, not even possible to send digital data 
between computers from different vendors. An IBM computer, therefore, 
could not communicate with a Siemens system, and messages could only be 
exchanged within proprietary networks, meaning that organizations relied 
on fixed-line connections with identical transmission rates (Tanenbaum et 
al., 2021). As demand grew for more extensive options for exchange and 
data transfer, computer vendors were pressured to open up their networks. 
At the same time, military research in the United States developed the first 
packet switching network: a network which would become ARPANET, 
the basis for the network we usually refer to as the internet. Using data 
packets as a mode of transfer marked a shift in how digital data could 
be transferred, since “information” was now broken down into smaller 
packets that could be transferred independently across a network and then 
reassembled at their destination. This packet-switching network (PSN) 
made data transfer more flexible, faster, and scalable. However, this also 
meant that for data packets to reach their target destinations, they had to 
follow rules and standards known as protocols that determine how they 
are structured, routed, and interpreted (Tanenbaum et al., 2021). While 
these protocols were foundational in establishing that data could be trans-
ferred between systems, they also introduced a new layer of infrastructural 
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control, where only certain kinds of data formatted in an agreed-upon and 
standardized way could be transferred. Struggles over standards became 
visible early on when, fearing US dominance (particularly through IBM’s 
influence), European actors supported efforts within the International 
Standards Organization (ISO) to promote an open data transfer and com-
munication architecture. These efforts led to an influential standard in 
computing history: the Open Systems Interconnection (OSI) reference 
model. Developed in the late 1970s and formalized as ISO Standard 7498 
in 1983 (Tanenbaum et al., 2021), the OSI model provided a layered 
framework for describing how data could be transferred via digital net-
works. 

While it might sound abstract, this model helps explain every internet-
connected interaction today, including those in education. For example, 
when a teacher logs a student’s absence in a digital platform by selecting a 
predefined category from a dropdown menu such as “absent”, and submits 
the entry, that click becomes a series of data packets moving across cables 
and through switches and routers to the place where it will be recorded; 
a movement for which every aspect is defined in advance by protocols. In 
order to understand this movement, the sending of a letter can be used 
as an analogy. Data transfer then works like sending a letter that passes 
through several postal departments, each doing a specific job: putting the 
message in an envelope, addressing it, checking postage, sorting by desti-
nation, and finally delivering it to the right mailbox. Just like postal mail, 
data packets can take different routes, arrive out of order, or be lost and 
retransmitted along the way. The OSI model represents data transmis-
sion and digital communication down into seven layers, where each layer 
has specific protocols and a specific role. Together, they offer a simplified 
version of how data is packaged, sent, delivered, and interpreted across 
devices, even if, in practice, data transmission is more complex, contingent 
and fragmented than the model suggests.
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Figure 1. Data transmission between teachers, students, and a Learning Management 
System (LMS) illustrated through the OSI model.

The OSI model in Figure 1 depicts how data flows between teachers and 
students/parents via a Learning Management System (LMS). On the left, 
teachers input data into the LMS through a computer, while on the right, 
students and parents access the system via laptops, tablets, or smartphones. 
The process is structured according to the seven layers of the OSI model, 
ranging from the physical to the application layer, showing how digital 
information is encoded, transmitted, and received across a network. 

Without the agreed-upon protocols in each layer, systems built by dif-
ferent vendors, such as a local school platform in Malmö and a national 
student registrar created by a company in Stockholm, could not trans-
fer data or interpret the communicated information. It is only because 
data are predictably formatted and each layer “speaks the same language” 
that data can be transferred, arrive, and be interpreted correctly. However, 
even seemingly simple exchanges involve multitudes of software and hard-
ware suppliers, and every part of the system must follow the same rules. 
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Nowadays, this landscape of data exchanges in education is increasingly 
mediated through platforms, which are, per computational definition, 
infrastructures to be programmed by third parties and to build applica-
tions upon (see Gillespie, 2010 for a discussion on “platform”). Platforms 
are not just single applications but ecosystems that serve as intermediaries 
in an educational context, connecting teachers, students, administrators, 
and commercial actors (Poell et al., 2019). While having developed under 
substantially different conditions, platforms from global technology giants 
like Google Classroom along with locally or nationally developed plat-
forms like the Swedish VKlass platform examined in Paper 2, are all built 
on technical infrastructures that define what data can be created, trans-
mitted, and acted upon. That is also where standards for interoperability 
come into play.

Technically, interoperability refers to the capacity of different systems 
not only to exchange data, but also to understand and act upon that data 
once received. Practically, it is made possible by a range of protocols, stand-
ards, and interfaces that must align in specific ways. Originally developed 
in the context of military communication systems in the late 1970s, the 
idea of interoperability has since spread widely across public and private 
sectors. In the European Union, data interoperability has been formal-
ized through legal and policy frameworks, and is currently most explicitly 
described in the European Interoperability Framework (EIF) (European 
Commission – Directorate General for Informatics, 2017), aimed at facili-
tating interoperable and smooth data exchange among public institutions 
in the European Union. The EIF outlines four interconnected levels of 
interoperability: technical, semantic, organizational, and legal:

• Technical interoperability refers to the hardware, software, and 
communication protocols that enable systems to send and receive 
data securely (including aspects made visible in the OSI model). 
One of the most critical components here is the application pro-
gramming interface, or API. APIs are not just technical connec-
tors; they structure and define how two systems can exchange 
data. An API acts like a translator and a gatekeeper. It specifies 
what data can be requested from a database, in what format, by 
whom, and under what conditions (Snodgrass & Soon, 2019). In 
education, APIs are omnipresent. For example, they allow school 
platforms to exchange attendance data from or to a central reg-
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ister database, but only if that data is formatted and structured 
exactly as required. In this sense, they are what enables “machine-
to-machine” communication, but also standardize that communi-
cation, enabling systems to “plug in” to existing infrastructures as 
long as they conform. 

• Semantic interoperability ensures that different systems interpret 
data in the same way. It is not enough for systems to communicate 
data in the same format; they must also have agreed-upon ways 
of interpreting it. For instance, the data point “absence_reason” 
cannot be interpreted without the receiving system knowing that 
“excused” or “unexcused” are legitimate absence codes. Without 
agreed-upon vocabularies and classifications, data becomes mean-
ingless to another system. APIs can enforce the structure of the 
message, but semantics determine whether the message makes 
sense at the other end. 

• Organizational interoperability acts on a non-technical level, since 
it concerns how institutions align their internal processes and 
responsibilities. This includes agreements about who enters data, 
how it is verified, and who is responsible when data exchanges fail. 

• Legal interoperability ensures that interoperable data exchange 
occurs within a legitimate legal framework. This includes com-
pliance with laws such as the General Data Protection Regula-
tion (GDPR), data processing agreements, and the delineation of 
access rights and responsibilities. 

THE FRAGILITY OF INTEROPERABILITY
In the context of Swedish education, technical interoperability involves 
aligning APIs and platforms so that data from local systems like Vklass or 
Skola24 can be shared with other school administration systems, reporting 
tools, or platforms by other vendors. Semantic interoperability requires 
agreement on categories and vocabularies such as “invalid absence” or 
“authorized leave” that make data comprehensible and meaningful across 
different systems. Organizational interoperability coordinates routines 
across schools and municipalities, for instance, who records absences, 
how often data is updated, and how legal guardians are notified through 
automated messages. Finally, legal interoperability connects to frameworks 
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of data protection and accountability, ensuring that student data can be 
shared between local and national systems in ways that safeguard privacy 
and clarify who has the right to access or use the data (such as GDPR 
and Swedish data protection legislations). Interoperability, with its four 
layers (technical, semantic, organizational, and legal), materializes more 
specifically in ongoing infrastructural efforts such as the proposed national 
attendance register (National Agency for Education, 2021) and issues con-
cerning the digital national exams. 

In spring 2025, just days before thousands of students across Swe-
den were supposed to sit their digital national exams, the platform that 
was developed to deliver those exams (Skolverkets provplattform) was shut 
down (National Agency for Education, 2025b). Years of preparation, local 
investments in hardware, training sessions for teachers, digital infrastruc-
ture upgrades, and reorganized school schedules became useless almost 
overnight, prompting the Minister of Education to demand explanations 
from the National Agency for Education’s leadership (Skolledaren, 2025). 
The platform, which had been in development since 2017, costing nearly 
SEK 700 million (Olsson, 2025) and having been positioned as central 
to Sweden’s digital education strategy, was suspended because a spell- 
and grammar-checking function failed, and – more seriously – students’ 
personal information could be accessed by unauthorized users (National 
Agency for Education, 2025b). The National Agency for Education 
stopped the digital version of the exam, publicly apologizing and reporting 
the incident to the Swedish data protection authority (Swedish Authority 
for Privacy Protection, 2023). Instead of the digital exam, schools were 
instructed to use emergency paper-based exams (ersättningsprov) that were 
provided as a single printed copy per school. Teachers were forced to arrive 
at school early enough to copy the exams and manually distribute them 
on paper. 

This process of developing a platform for digital national exams makes 
infrastructural misalignment visible. The platform assumed that schools 
across the country could, with some adjustment to their infrastructure, 
plug into a centralized system. It assumed that student and staff data could 
be transferred correctly and on time; that all local systems would interop-
erate with the National Agency for Education’s digital architecture; and 
that every school could reconfigure its workflows to match a predefined 
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technical standard (National Agency for Education, 2025a). The plat-
form’s failure shows what a lack of interoperability – the ability for sys-
tems to exchange and use diverse forms of data – can look like. For the 
digital national exams to function as intended, data had to be transferred 
smoothly and seamlessly, from school registers and databases into the exam 
platform through data integration, across layers of data transmission pro-
tocols, and through a range of interoperable solutions for identity man-
agement, validation, and access management. However, when this ideal 
of seamless data exchange failed and gave unauthorized access, the whole 
system was shut down. This example shows that interoperability is not 
simply a technical matter of making systems “talk” to one another, but of 
reconfiguring existing work aligning educational staff, technical tools, clas-
sifications, and infrastructures. 

Similar tensions surround the idea of a national attendance register. 
As early as the 2000s, ongoing government inquiries (utredningar) have 
aimed at exploring how a national attendance register could be established; 
a register that would gather data from local school systems and make it 
accessible to state authorities, potentially including agencies like the Swed-
ish Social Security Agency (Försäkringskassan). These initiatives have not 
materialized as a national system yet, but these aspirations paint an infra-
structural vision: attendance data should be transferred and communi-
cated automatically, continuously, and uniformly, across both local and 
national levels. For this to happen, local platforms would need to align 
with national data standards, apply shared categories (e.g., “valid absence”, 
“invalid absence”, and “authorized leave”), and ensure that systems and 
databases are interoperable. This means that local systems must not only 
transfer their data, they must also make the data accessible and readable for 
a national register via APIs that make information like student identities, 
dates, times, absence categories, and validation metadata accessible and 
interpretable. However, this only works if both the sending and receiv-
ing systems speak the same “data language”. The national register cannot 
just receive data to be useful, it needs that data to have a specific structure 
with predefined labels, fields, and formats. Such characteristics mean that 
the APIs are not neutral, but are instead written to enforce certain logics, 
assumptions, and categories (Bucher, 2013).

What I have outlined in this chapter might sound abstract for anyone 
working in education, but it is anything but disconnected from every-
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day practices in schools. Platforms that teachers, administrators, and legal 
guardians use materialize standards in the form of which absence options 
appear in a dropdown menu, which fields must be filled in before a record 
can be saved, and which guardians receive an automated message. Techni-
cal specifications are not hidden backend details; they are part of how daily 
routines are organized and how responsibility is distributed.

This is why national initiatives such as digital exams or proposals for 
attendance registers cannot be reduced to technical matters of whether sys-
tems “speak the same language”. They enact decisions about how schools 
should be organized, how categories and data move across systems, and 
who and what is responsible when information does not align with lived 
realities. 

For people working in schools, this matters directly. A new addition to 
code or a revised standard may seem like a small update on paper, but it 
can mean new routines to follow, extra forms to complete, or additional 
alerts demanding attention during the school day. It can reconfigure when 
an absence becomes a “problem”, shifting the threshold at which teachers 
can – or are supposed to – intervene. For students and legal guardians, it 
can mean being categorized in ways that misrepresent their lived situa-
tion or being subject to interventions triggered less by their circumstances 
than by the way data are aggregated and visualized. For school leaders, it 
can mean being held accountable for figures and categories they did not 
design, but which are made visible and consequential on platforms. 

Viewed from this perspective, interoperability, standards, and platforms 
are reorganizing educational practices: they shape what can be noticed, 
what remains invisible, and how responsibilities are distributed. Rather 
than moving away from the technical, my aim is to stay with the technical 
texture such as code, data schemas, protocols, and standards as constitutive 
of how education is organized and made knowable. By shifting the lens 
from the technical transmission of data to the infrastructural arrangements 
and flows through which data are made and made to move, it becomes 
possible to unpack how governance is increasingly infrastructural: enacted 
through categories, thresholds, and everyday practices across scales. This 
recognition also provides a point of departure for the following chapter, 
which turns to how educational research has examined the role of (data) 
infrastructures and data flows in governing education, and how these dis-
cussions help situate the argument of this dissertation.
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CHAPTER 4

LITERATURE REVIEW

This chapter consists of a narrative literature review that situates my work 
within existing research on governance, infrastructure, and data. Rather 
than offering a comprehensive or systematic mapping of the field(s), this 
literature review – anchored in a sociomaterial orientation – approaches 
the literature not as a static body of knowledge to be summarized, but as 
part of the ongoing work of positioning and problematizing within this 
dissertation. Therefore, I approach it as a process of assembling conceptual 
and empirical insights and perspectives that help me map and navigate 
how governance in education has been addressed in relation to data infra-
structures and data flows, and what is missing. Rather than organizing the 
literature by paradigm or chronology, I read across fields, such as science 
and technology studies, critical data studies, sociology of education, infor-
mation systems, and feminist work.

Against this backdrop, the chapter begins with a section outlining the 
research on education governance, which provides the groundwork for a 
more detailed engagement with what Latzer (2022) has termed the digi-
tal trinity of datafication, platformization, and algorithmization. In this 
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literature review, I use this trinity as a heuristic device that helps me to 
disentangle what I consider closely intertwined phenomena that are nei-
ther stable nor separate, but overlapping. This heuristic helps trace how 
previous research has engaged with governance, infrastructure, and data, 
and to identify sites of tension, silence, and ambiguity where I clarify how 
my work aims to contribute.

EDUCATION GOVERNANCE
Questions of how education is governed have long been a concern in edu-
cational research, but intensified digitalization and digital data practices 
in schools have introduced new actors, tools, and forms of coordination 
into the field of education governance, foregrounding the need for debates 
focusing on the role of digital data in shaping education.

One strand of research that has addressed such dynamics is critical pol-
icy sociology (Ozga, 2019; Regmi, 2019), in which scholars have exam-
ined how neoliberal reforms and evidence-based discourses reconfigured 
governing in education. Prominent scholars such as Ball (2009), Ozga 
(2009), Grek (2009), and Lawn (2011) have shown how accountability 
mechanisms, targets, and performance measures reorganized authority, 
often drawing on Foucault’s notion of governmentality to describe how 
schools are governed at a distance through discourse, audits, and compari-
son. Within this tradition, the related notions of “soft governance” and 
“governance at a distance” (Lawn, 2011; Ozga, 2009; Rose, 1999) have 
been influential, describing how indicators and benchmarks coordinate 
action without explicit commands. Placing this within broader contexts, 
studies on so called ‘edu-business’ and transnational organs such as the 
OECD have demonstrated how numbers travel across local, national, and 
international scales, embedding forms of “governing by numbers” (Ber-
notaite & Karseth, 2025; Grek, 2009; Hogan et al., 2016; Piattoeva & 
Bodén, 2020; Savage et al., 2021; Sellar & Lingard, 2013). Focusing on 
such networked aspects of policy governance, findings from this work 
have shown how market logics are embedded in accountability systems, as 
benchmarks and rankings, and how comparisons generate quasi-markets 
between schools, regions, and nations (Grek et al., 2011; Lingard et al., 
2017). 
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This body of work has been particularly critical of the ways in which 
privatization and market logics have reshaped education. In particular, 
private and philanthropic actors, edu-businesses, consultancy firms, and 
testing companies have raised concerns about the displacement of pub-
lic and democratic forms of accountability (Grek et al., 2021; Holloway, 
2020; Lingard et al., 2017; Lingard & Sellar, 2013). At the classroom 
level, others have used such insights to examine the commercialization of 
classrooms, showing how commercial products, platforms, and “solutions” 
are embedded in everyday pedagogical practice (Holloway et al., 2017). 
This research has found that teachers’ work is increasingly restructured, 
progressively via accountability systems and performance measures that 
limit professional autonomy while simultaneously intensifying workloads, 
redefining teachers as deliverers of measurable outcomes rather than as 
pedagogical professionals (Ball, 2009). In critical educational research, 
political and organizational dimensions like market and global govern-
ance, as well as digital and algorithmic governance, have been reported 
(Bergviken Rensfeldt & Hillman, 2024; Gorur & Dey, 2021; Nichols & 
Thrall, 2025; Williamson, 2017a).

Similar to these policy sociological approaches to education governance, 
sociomaterial approaches in education research also emphasize that gov-
ernance is not only articulated in policy texts, but is also enacted through 
tools, documents, and infrastructures (Decuypere, 2021; Decuypere & 
Simons, 2016; Fenwick, 2010; Gorur & Addey, 2020). However, this 
approach conceptualizes governance as an assemblage of people, policies, 
technologies, and infrastructures that together produce what is knowable 
and actionable in education (Kitchin, 2014; Williamson, 2015). Research 
conducted within this tradition has emphasized that education govern-
ance is an ongoing process, enacted not only through laws and curricula 
but also through material arrangements such as platforms, algorithms, and 
digital routines that shape what is knowable and visible (Decuypere et 
al., 2021; Williamson, 2021). Governance is considered to be relational, 
constantly made and remade across contexts, meaning that dashboards, 
platforms, and algorithms do not simply mediate governance but enact it 
(Fenwick et al., 2015; Williamson, 2015). 

Although much of this research has focused on systems in European 
and anglophone contexts, similar concerns have been investigated in other 
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contexts, such as post-Soviet environments (Hartong & Piattoeva, 2019), 
in the Global South, such as in South African debates (Prinsloo, 2020), 
and across Latin America, Africa, and Europe (Candido, 2020; Ferrante 
et al., 2023; Villalobos et al., 2024) highlighting that these concerns are 
visible and shared internationally. Taken together, this body of research 
points to a need to pay attention to how privatization and commerciali-
zation extend beyond formal reforms to reshape everyday practices and 
redistribute authority in education. 

Empirical studies conducted with a sociomaterial orientation have 
shown how teachers’ work is shaped by artefacts and standards embedded 
in everyday routines (Fenwick, Edwards & Sawchuk, 2015). They have 
also shown how platforms and dashboards structure attention by mak-
ing some indicators visible while obscuring others (Decuypere & Landri, 
2021; Ratner, 2024) and how EdTech platforms enact pedagogical imag-
inaries that privilege particular forms of teaching (Macgilchrist, 2019). A 
central concern in this literature is how governance is tied to practices of 
visibility. Dashboards, in particular, have been examined as instruments of 
performance management and optimization that (re)configure relations 
between teachers, leaders, and students. Studies show how dashboards cul-
tivate cultures of performativity and accountability (Hardy et al., 2025; 
Vanermen et al., 2024) frame teachers as managers of risk  (Jarke & Mac-
gilchrist, 2021), and increasingly normalize the continuous monitoring 
of students (Hardy & Lewis, 2018; Manolev et al., 2019). For example, 
Zomer et al., (2025) demonstrate that schools adopt dashboards not only 
for tracking individual students but also as tools of school-wide gover-
nance in what Gorur and Arnold (2021) call “governance by dashboards” 
(p. 168). At the same time, scholars have drawn attention to the epistemic 
risks of relying on decontextualized indicators, noting that visualizations 
can obscure complexity and reinforce reductive understandings of learning 
(Bruun & Vejlin, 2025; Ratner, 2024).

One particular thread with a long history within studies adopting a 
sociomaterial perspective is studies that investigate the spatial aspects of 
governance, analyzing how data and policy networks reorganize educa-
tional spaces and territories (Decuypere, 2021; Decuypere & Lewis, 2021; 
Hartong & Piattoeva, 2019). Recently, work within this area has turned 
attention to the temporal dimensions of digital governance, showing 
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how data not only make schools and students visible, but also acceler-
ate rhythms of decision-making (Alirezabeigi et al., 2020)  and anticipate 
future risks. Such research has examined how instantaneity, forecasting, 
and projection fold the future into the present, demanding immedi-
ate pedagogical or policy responses (Madsen et al., 2025; Tierens et al., 
2024; Williamson, 2016). Building on broader education policy scholar-
ship that has theorized multiple temporalities (Alirezabeigi & Decuypere, 
2025; Decuypere & Vanden Broeck, 2020; Lingard, 2021; Tierens et al., 
2024), these studies evidence how temporality has become an analytic lens 
for understanding ways in which datafication reconfigures governance; a 
lens that is shared with much work under the label of critical studies of 
EdTech, an emerging field that foregrounds the sociotechnical and politi-
cal arrangements around education technology rather than “technology” 
in a narrow sense (Macgilchrist, 2021).

Under the broad umbrella of critical studies of EdTech, infrastructures 
have been increasingly widely adopted as an entry point for grappling with 
digital education governance. Building on classic science and technology 
studies (STS) work that has long highlighted how infrastructures and clas-
sifications embed values and shape action (Bowker & Star, 2000), educa-
tion research has extended these insights to digital systems used in educa-
tional contexts. Studies show that infrastructures redistribute authority, 
reconfiguring relations between states, schools, and private actors (Gulson 
et al., 2022; Kerssens, 2024; Nichols & Thrall, 2025; Williamson, 2023; 
Williamson et al., 2022), shape accountability by embedding (mis-)rep-
resentations into school management systems (Clutterbuck et al., 2021), 
and generate new professional roles and responsibilities around the main-
tenance and circulation of data (Bergviken Rensfeldt & Hillman, 2024; 
Lewis & Hartong, 2021; Pangrazio, Stornaiuolo, et al., 2022). Research 
on monitoring and interoperability systems further demonstrates how 
infrastructures establish conditions of possibility for governance by stand-
ardizing what counts as comparable and actionable data  (Hartong et al., 
2021; Kerssens & van Dijck, 2021; Lewis & Hartong, 2021; Ratner & 
Gad, 2019). Collectively, these studies foreground infrastructures as sites 
where sociomaterial arrangements of platforms, standards, and data flows 
configure educational governance and shape what can be known and acted 
upon, though often without engaging the (technical) details that make 
these arrangements work in practice.
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This recognition resonates with scholarship in adjacent fields, such as 
media and communication studies, where scholars distinguish between 
governance of infrastructure (regulation, procurement, policy oversight) 
and governance by infrastructure (DeNardis & Musiani, 2016). While the 
former concerns oversight of infrastructures, the latter highlights how 
infrastructures enact governance by shaping defaults, thresholds, inter-
faces, and access conditions. Hallinan and Gilmore (2021) describe such 
processes as infrastructural politics, where governance becomes anticipatory 
and environmental rather than directive. In a parallel but more critical 
sociology register, Easterling (2014) uses the concept of ‘extrastatecraft’ to 
capture how infrastructures and protocols govern alongside and beyond 
formal state authority. Although not situated in education, these works 
underscore the political significance of standards and protocols as modes 
of regulation, a point that resonates with current debates on interoperabil-
ity standards, APIs, and platform schemas in education, which configure 
what data can circulate and under what conditions. 

Despite this recognition, sociomaterial research on education govern-
ance has rarely examined the technical textures of these relations. Ques-
tions of how formats, standards, and protocols configure and enact gov-
ernance have only been raised at the margins of the field, often in relation 
to the increasing interest in infrastructures (Decuypere, 2021; Hartong et 
al., 2021; Kerssens & van Dijck, 2021). As I have argued in this chapter, 
material aspects are frequently discussed in broad terms with, for instance, 
infrastructures described as patchworks or assemblages of actors and insti-
tutions rather than opened up in their technical detail. Consequently, 
empirical engagements with infrastructures have remained fragmentary: 
while much attention has been paid to their role in policy reform or plat-
form power, less focus has been given to their technical textures, the sche-
mas, protocols, and interfaces through which data actually flow.

Across critical policy sociology, sociomaterial approaches, and emerg-
ing work on infrastructures, scholars have investigated different aspects 
of how education governance is reconfigured. As previous research has 
shown, governance in education cannot be reduced to policy reforms 
alone and in recent years, scholarship has increasingly examined digital 
education governance through three interrelated strands of work: research 
on datafication, which investigates how social and educational processes 

45

are made into digital data and are made actionable; research on platformi-
zation, which analyses how educational platforms (architecture) structure 
participation, comparability, and accountability; and research on algorith-
mization, which explores how automated processes and decision systems 
reshape what can be known and acted upon. In the following sections, I 
review literature on each of these phenomena in turn.

MAKING GOVERNANCE (IN)VISIBLE: 
DATAFICATION

One way to approach infrastructural governance is in relation to the phe-
nomenon of datafication, since it is through data that certain aspects of 
education are made visible while others remain obscured. This focus is 
important for this dissertation because it draws attention to how educa-
tion is increasingly put into digital traces that can be recorded, compared, 
and acted upon, making datafication a central concern for understanding 
governance. Reviewing this literature makes it possible to see how educa-
tion is increasingly made knowable through processes of quantification 
and measurement, while also raising questions about what is excluded or 
silenced in the move to data.

Datafication has become a central concern in research on education 
governance, understood as the process by which social and educational life 
is rendered into digital data that can be compared, circulated, and acted 
upon (Kitchin, 2014; Williamson, 2017a). From a historical perspective, 
scholars contextualized contemporary forms of datafication as building on 
long traditions of quantification and statistics as techniques of governing 
populations (Porter, 1995), while also operating through unprecedented 
speed, scale and reach (boyd & Crawford, 2012). With the rise of so-called 
Big Data in the 2010s, datafication was initially framed as inevitable and 
beneficial (Mayer-Schönberger & Cukier, 2014), but critical media schol-
ars have early on cautioned that data are never neutral, that “raw data is 
an oxymoron” (Gitelman, 2013), and have proposed speaking of ‘capta’ 
instead of data (Kitchin, 2014). Critical data studies has further high-
lighted how acts of data generation and circulation always involve choices 
about what becomes visible and what remains hidden, (re-)producing 
power imbalances (Dalton et al., 2016; Iliadis & Russo, 2016). Feminist 
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contributions in particular have made visible how data practices repro-
duce inequalities and hierarchies of gender, race, and class while presenting 
themselves as objective (D’Ignazio & Klein, 2020; Eubanks, 2017).

STS has approached similar concerns by directing attention to clas-
sification and standardization. Classic work has investigated how clas-
sifications sort people, behaviors, and events into categories that make 
them knowable and actionable (Bowker & Star, 2000; Fourcade, 2016) 
while processes of standardization shape what can be recorded, circu-
lated, and compared. Scholars have highlighted that standards are never 
neutral but stabilize particular ways of organizing data and coordinating 
across systems, embedding institutional priorities and values into technical 
arrangements (Lampland & Star, 2009). Building on these insights, recent 
research in education has argued that governance through data unfolds 
not only through acts of making visible, but through the infrastructural 
arrangements that structure what can appear as visible at all.

These insights resonate with critical scholarship in education, which has 
shown how data-driven reforms reconfigure governance through regimes of 
visibility and accountability in educational contexts. Early work in critical 
policy sociology emphasized “governing by numbers” as a central strategy 
of contemporary education policy (Grek et al., 2011; Ozga, 2009; Piat-
toeva & Bodén, 2020; ), tracing how indicators and comparisons circulate 
across local, national, and transnational arenas (Grek & Ozga, 2009; Sellar 
& Lingard, 2013). More overtly sociomaterial-oriented research has subse-
quently examined and criticized how datafication increasingly shapes the 
conditions for what is made visible, knowable, and consequential (Bodén, 
2013, 2016; Jarke & Breiter, 2019). Williamson’s work (2015; 2017a) has 
been particularly influential in showing the emergence of “governing soft-
ware”, where analytics mediate educational decision-making. At a policy 
level, scholars have further analyzed datafication as new modes of data-
driven rationality and situated them within discourses of evidence-based 
decision-making and digital governance (Gulson & Sellar, 2019; William-
son, 2016). Taken together, these accounts highlight how data and analyt-
ics are increasingly positioned as mediators in education, while much of 
the scholarship treats digital data-driven governance primarily as a macro-
political development. 

In parallel, a growing body of educational research has attended to (in)
visibilities in everyday school life. Lewis and Holloway (2019) conceptu-
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alize datafication in terms of both effective and affective dimensions. Data 
are considered effective because their production, collection, analysis, and 
circulation shape how participation, teaching, and learning are done. At the 
same time, they are also affective, as they potentially remake the subjectivi-
ties of teachers and learners, constituting them as calculable and rendering 
their identities increasingly defined by data. Research in early-childhood 
education has similarly drawn attention to the implications of datafication 
processes for learners, particularly in relation to biased profiling and the 
risks of future exclusion or privacy violations (Roberts-Holmes, 2015). 

More recent work has shifted attention to infrastructural aspects and 
to feminist perspectives which emphasize continual human labor, repair, 
and care (Selwyn, 2020; Zakharova & Jarke, 2022, 2024). These perspec-
tives foreground that datafication is not an automated or purely technical 
process, but rather one that depends on teachers, administrators, and tech-
nicians “caring for data” (Frydenlund, 2023; Zakharova & Jarke, 2022) 
by monitoring errors, reconciling mismatches, and maintaining systems 
so that data can circulate. Research focusing on these aspects has pointed 
out that datafication (re-)produces inequalities and (in)visibilities through 
the mundane work of making data that shapes which students become vis-
ible and which remain invisible (Hardy & Lewis, 2018; Rafalow, 2020). 
However, such concerns about datafication in education have often shifted 
attention to the knowledge of individuals with calls for various forms of 
literacy, most prominently critical data literacy, as a means of equipping 
students and citizens to understand how data systems work, what assump-
tions they embed, and how they shape participation (e.g. Gray et al., 2018; 
Pangrazio & Sefton-Green, 2019). In this sense, critical data literacy is 
positioned as both a protective strategy and a prerequisite for democratic 
engagement in datafied societies.

In sum, this body of work problematizes how datafication shapes what 
and who appears in/as data, what remains outside, and who is tasked with 
maintaining their circulation. However, much of the literature tends to 
remain either at the macro level of policies and global reforms or at the 
micro level of classroom practices. From a sociomaterial perspective, this 
risks flattening how datafication unfolds, since it is precisely through infra-
structural configurations like standards, platforms, repairs, and practices of 
maintenance that some aspects are made (in)visible through data.
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GOVERNING BY ALIGNMENT AND SCALE: 
PLATFORMIZATION

While research on datafication has emphasized how educational processes 
are made visible through data, literature on the phenomenon of platformi-
zation directs attention to the role of digital platforms in aligning political 
and commercial logics in computer code, interfaces, technical architec-
tures, and the dependencies through which platforms shape how educa-
tion is governed.

Platformization has been conceptualized within the field of platform 
studies as the extension of platform logics across multiple social domains, 
reorganizing practices and relations around data, interfaces, and commer-
cial logics (Helmond, 2015; Poell et al., 2019). Central to this perspec-
tive is the idea that platforms are not neutral intermediaries but instead 
actively configure social and institutional order and practices (van Dijck 
et al., 2018). In media and communication studies, Gillespie (2010), for 
instance, has shown how platforms encode political and economic log-
ics into graphic user interface features and content moderation systems, 
while Plantin et al. (2018), at the intersection of platform and infrastruc-
ture studies, argue that platforms increasingly assume infrastructural func-
tions, while infrastructures simultaneously adopt platform logics. Van 
Dijck (2020) extends this by situating platforms within wider ecosystems, 
emphasizing that governance must be traced across infrastructural lay-
ers and sectors, where standards and protocols organize how data travel. 
This perspective is especially relevant in relation to platforms provided 
by the so-called “big five”, or GAMAM (Google, Amazon, Meta, Apple, 
and Microsoft). These corporations are, as van Dijck and Poell (2018) 
argue, “pivotal gatekeepers” of global data flows. GAMAM not only own 
and provide data-generating platforms, but are also the ones that have the 
capacities to store and analyze data, leading to an asymmetrical power bal-
ance between the ones that generate data and the ones that utilize it (van der 
Vlist & Helmond, 2021).

In education, these insights have been mirrored by investigations into 
how platformization logics reconfigure governance by enfolding com-
mercial, political, and technical rationalities into everyday schooling 
(Bergviken Rensfeldt & Hillman, 2024; Cone, 2021; Decuypere, 2019; 
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Decuypere et al., 2021; Kerssens et al., 2024; Kerssens & van Dijck, 2021; 
Williamson, 2021). Research has traced how accountability and market 
logics are embedded in data and platforms (Kerssens, 2024; Williamson, 
2017b), how platforms act as rentier infrastructures extracting value from 
data (Komljenovic, 2021) and how dependencies on global providers like 
Google are actively brokered in practice (Cone & Lai, 2024; Kerssens, 
2024; Nichols & Thrall, 2025; Pangrazio, Stornaiuolo, et al., 2022). Kers-
sens and van Dijck (2021) highlight platform architectures, specifically 
the tension between interoperability, aligning systems across actors, and 
intraoperability, where data flows are locked into proprietary platform 
ecosystems controlled by single companies, creating new forms of depend-
ency. Taken together, these accounts situate education within the politi-
cal economy of platform capitalism (Srnicek, 2019), showing how the 
infrastructures of public schooling are reconfigured through the standards, 
defaults, and business models of global technology firms.

These dynamics have also been explored in relation to classroom prac-
tices and pedagogical routines. Studies of platforms such as Google Class-
room and ClassDojo show how responsibilities are redistributed and new 
forms of accountability are established, changing how teachers manage 
learning and behavior (Kumar et al., 2019; Manolev et al., 2019; Perrotta 
et al., 2020). Bergviken Rensfeldt and Player-Koro (2024) further demon-
strate how assessment systems introduce new frictions into teachers’ work, 
while Sefton-Green (2021) proposes the notion of “platform pedagogies” 
to capture how subjectivities and classroom interaction are reorganized 
around digital platforms. Scholars have also pointed out that platforms 
and infrastructures are not seamless, but require continuous repair and 
care. Pangrazio, Selwyn et al. (2022) describe them as patchworks that 
depend on ongoing work, while Zakharova and Jarke (2022) highlight the 
labor that sustains them. In this vein, Perrotta and Pangrazio (2023) and 
Nichols and Thrall (2025) call for analyses that attend to platforms and 
infrastructures together, to address and unpack data-driven decision mak-
ing and platform logics in education.

Most studies of platformization in education emphasize either politi-
cal economy (privatization, rentierism, and market logics) or pedagogical 
effects (redistribution of responsibility, classroom control, and platform 
pedagogies). These literatures make it clear that platforms are not neu-
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tral tools but sociotechnical arrangements through which governance is 
reconfigured. However, the technical textures that make such governance 
possible – the standards, APIs, interoperability frameworks, and classifica-
tory schemas that determine how and in what ways platforms can connect, 
and how data can be transmitted – are accounted for less often. As Shum 
(2019) has pointed out in his call for critical data studies on platforms in 
education, even critical work has tended to privilege discourses, imaginar-
ies, and narratives of data over the technical aspects where abstraction is 
concretely materialized. Recent studies are beginning to address this gap. 
Richter et al. (2021), for instance, examine the Experience API (xAPI) as 
a specification that encodes restricted views of learning into infrastructures 
under the guise of neutrality. These contributions make visible how gov-
ernance operates in the ‘pipes and joints’ (Richter et al., 2021), through 
seemingly technical and infrastructural arrangements in which platforms 
are integral. However, such work remains the exception rather than the 
norm.

AUTOMATING GOVERNANCE: 
ALGORITHMIZATION

While research on datafication has highlighted how aspects of education 
are rendered visible and studies of platformization have examined how 
platform architecture mediates and structures educational practices, schol-
ars have also turned their attention to the phenomenon of algorithmiza-
tion. This literature is important because it directs focus to the growing 
role of algorithmic logics in governing education, such as systems that 
process and visualize data, anticipate outcomes, recommend interventions, 
and in some cases automate decision-making. In this way, algorithmiza-
tion has been framed as a distinct but closely related development, rais-
ing new concerns about opacity, accountability, and the shifting locus of 
educational judgment (Gulson et al., 2022; Perrotta et al., 2020; Webb et 
al., 2020).

Over the past decade, scholarship has drawn attention to the intensi-
fication of algorithmic processes and machine learning applications, par-
ticularly with the rise of Web 2.0 and social networking sites (van Dijck, 

51

2014). Within media and communication research, Latzer (2022) char-
acterizes algorithmization as “more or less automated problem-solving or 
data-processing procedures” (p. 336) that extract political, economic, and 
social value from data. According to this account, algorithmic systems not 
only generate but also continually reprocess data through feedback loops, 
repackaging them into new forms of action and decision-making. 

Building on such insights, critical education research has emphasized 
how algorithmic processes, increasingly driven by artificial intelligence and 
machine learning, shape governance by influencing what actions become 
possible, which relations are prioritized, and how decisions are material-
ized through data (Perrotta & Selwyn, 2020; Gulson & Sellar, 2019; Wil-
liamson, 2017a). Further research has examined how algorithmization is 
driven by visions of efficiency and optimization, foregrounding the prom-
ise of data-driven decision-making while obscuring the pedagogical and 
relational complexities of teaching and learning (e.g. Williamson, 2023). 
Research shows that algorithmic systems in education operate across mul-
tiple levels, from learning analytics, adaptive platforms, and predictive 
models of student behavior to facial recognition technologies in schools. 
At the classroom level, Ratner (2024) and Zomer at al. (2025) document 
how automated data visualizations in digital learning platforms shape 
teachers’ perceptions of student learning, raising ethical and epistemic 
questions about how automation influences assessment and knowledge 
practices. Other studies highlight how embedded platform pedagogies 
such as Google Classroom redistribute labor and responsibility by embed-
ding automated processes that privilege particular logics of participation 
(Perrotta et al., 2020; Jarke & Macgilchrist, 2021). Scholarship on facial 
recognition further illustrates how algorithmic surveillance extends into 
schools, intensifying concerns around safety, privacy, and control (Andreje-
vic & Selwyn, 2020).

Such research demonstrates that algorithmization is not just a tech-
nical progression but a political project, entangled with a reorganization 
of authority, value, and legitimacy in education, since algorithmic tools 
often privilege predictive rationalities and commercial logics over situ-
ated professional judgements and pedagogical care (Gulson & Witzen-
berger, 2022; Williamson, 2015; Williamson et al., 2023). As Gulson et al. 
(2022) argue, algorithmic governance should therefore be addressed and 
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understood as synthetic: co-produced in real time through sociotechnical 
arrangements where human values and technical systems are entangled. 
Understanding algorithmic governance as synthetic also requires question-
ing what becomes visible and what remains partially or wholly opaque. In 
education, research on algorithmization has begun to engage with ques-
tions of opacity and black-boxing (Perrotta & Selwyn, 2020; Williamson, 
2017a), and often flags opacity as a concern but rarely unpacks the mecha-
nisms through which algorithms become illegible. 

By contrast, work in adjacent fields such as critical data studies and sci-
ence and technology studies has developed more nuanced conceptualiza-
tions of opacity and algorithmic governance. Danaher (2016), for exam-
ple, distinguishes two forms. He refers to hiddenness when connecting to 
covert data collection and infrastructural invisibility, while citing opacity 
as accounting for illegibility, even when systems appear open. Pasquale’s 
(2015) influential analysis of the “black box society” similarly demon-
strates how algorithmic systems conceal inputs and operations, undermin-
ing accountability. Adding to this, Burrell (2016) distinguishes between 
different forms of opacity, ranging from intentional secrecy to technical 
illiteracy and intrinsic complexity, demonstrating why algorithms often 
resist legibility even when opened up and made transparent. Others have 
shown how such opacity disproportionately affects marginalized groups, 
since predictive analytics can reproduce inequalities (Eubanks, 2017; 
O’Neil, 2016)

Such critiques have prompted calls for algorithmic transparency, but 
Ananny and Crawford (2018) caution against the “ideal of transparency” 
(p. 973), arguing that transparency alone is insufficient because seeing 
inside a system does not guarantee legibility or contestability. Rather than 
treating opacity as a flaw to be solved, scholars like Birchall (2011) reframe 
the transparency–secrecy dichotomy and argue for staying with their 
entanglement: transparency always carries traces of secrecy, and secrecy 
can itself produce particular forms of visibility. By addressing transparency 
and secrecy in tensions rather than absolute dichotomies, this encourages 
staying with complexities.

While my dissertation does not empirically investigate complex auto-
mated systems as such, it engages with this literature to highlight why a 
focus on data infrastructures matters. By tracing how data are made and 
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maintained as flows, how classifications and standards materialize and con-
figure governance, and how “good” education is envisioned for the future, 
I show how the groundwork for algorithmization is already being laid. 
This perspective matters not only for understanding governance today, but 
also for anticipating the future: as algorithmic systems expand, the opacity, 
accountability, and legibility issues they introduce are likely to intensify. 
Attending to the background aspects and the details of infrastructures and 
data flows is therefore crucial for understanding both the present con-
ditions and the possible trajectories, implications, and impacts artificial 
intelligence and data- and algorithmic-driven decision-making will have 
on education, whether in the form of large-scale AI or in the smaller auto-
mated thresholds and alerts already embedded in platforms, which may 
intensify questions of opacity, accountability, and legibility.

Considered together, research on datafication, platformization, and 
algorithmization has begun to unpack how education is increasingly gov-
erned through data infrastructures and data flows. Yet much of the lit-
erature published to date treats infrastructure as a background or context 
to other phenomena. Questions of classification, interoperability, and vis-
ibility are often acknowledged but rarely unpacked in their technical and 
everyday complexity. This dissertation responds by shifting the focus: from 
outcomes to processes, from interfaces to infrastructures, and from policies 
to the sociotechnical work that makes data flow. To do so, I bring together 
the concepts of infrastructuring, classificatory judgments, and sociotechni-
cal imaginaries as a theoretical framework to examine how infrastructural 
governance unfolds, which I develop in the chapter that follows.
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CHAPTER 5

ASSEMBLING THE THEORETICAL 
FRAMEWORK 

In this chapter, I assemble the theoretical framing that allows me to exam-
ine how education is governed and made governable through the infra-
structuring of digital data flows, and how these flows shape what becomes 
knowable and actionable in education. I describe this as assembling, to stress 
that concepts work in relation rather than as stable categories, attending to 
how governance is configured in relational and contingent ways

A sociomaterial sensibility provides the orientation for this assem-
bling. It directs attention to sociomaterial arrangements that shape what 
becomes visible and actionable in education. However, before turning to 
infrastructural governance, I first need to outline how I conceptualize data 
infrastructures and data flows. These are not just background notions but 
necessary conditions for conceptualizing governance as infrastructural, 
because (data) infrastructures configure data flows, and data flows, in turn, 
configure forms of (in)visibility, classification, and intervention through 
which governance operates.
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A SOCIOMATERIAL APPROACH TO 
INFRASTRUCTURAL GOVERNANCE

To address how infrastructural governance in education unfolds and how 
data flows shape what becomes knowable and actionable in education, I 
position myself primarily within the field of science and technology studies 
(STS). STS is not a single paradigm, but a heterogeneous field concerned 
with how science and technology are shaped by society, politics, and cul-
ture, and how in turn they shape these domains (Cozza, 2021; Sismondo, 
2010). A key aspect of STS is that technologies are never neutral but always 
entangled with norms, values, and politics, or what Latour (1993) called 
“politics by other means” (p. 223), a formulation first developed in relation 
to science but since extended across multiple domains. From laboratory 
practices (Latour & Woolgar, 1981), to infrastructures of transport and 
energy (Larkin, 2013; Silvast & Virtanen, 2024), to educational technol-
ogies (Williamson, 2017a), STS scholarship has shown that technologies 
are embedded in, and constitutive of, the ordering of social worlds. Across 
this diversity runs a commitment that I share: to attend to what technol-
ogies do, and how they organize, classify, and govern. As Suchman (2016, 
cited in Gorur et al., 2019) explains, STS examines “politics as matters of 
encounter, ordering, and distribution” (p. 1). In this vein, studies within 
STS are concerned with how relations are assembled, how actors are disci-
plined and ordered, and how agency is (re)distributed in particular situa-
tions. This also means that the “means” matter: the categories, devices, and 
infrastructures through which ordering occurs are themselves political and 
contingent. If things could have been ordered otherwise, they might still 
be otherwise (Woolgar & Lezaun, 2013).

Within this broad STS landscape, sociomateriality has become a cen-
tral orientation, since it shifts attention to “practices, doings, and actions” 
(Scott & Orlikowski, 2013, p. 78). “Sociomaterial” itself is an “umbrella” 
term that can represent a range of theoretical perspectives, including 
actor–network theory and its “post-” developments (Latour, 2005; Law, 
2004; Mol, 2002); assemblage thinking (De Landa, 2016; Deleuze & 
Guattari, 1987); sociotechnical ensembles (Bijker, 1999); and mangle 
of practices (Pickering, 1995). What these perspectives share is a stance 
against dichotomies between the social and the material, and against pri-
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oritizing the human. Instead, they emphasize post-humanist orientations 
where the material and the social are understood as entangled, also mak-
ing technologies, infrastructures, and policies not neutral, external tools 
(Fenwick, 2015). Across these orientations runs a shared commitment to 
seeing such possibly material tools not as passive, but as enacted and con-
sequential (Gherardi, 2021; Mol, 2002). As Orlikowski (2007) has put it, 
“there is no social that is not also material, and no material that is not also 
social” (p. 1437). 

I adopt this sociomaterial sensibility because it offers a conceptual 
shift toward social and material aspects, as well as conceptual resources 
that allow me to unpack how education is governed and made governable 
through the infrastructuring of digital data flows, and how these flows 
shape what becomes visible and actionable in education. Specifically, this 
sociomaterial sensibility enables me to approach:

• Data infrastructures not as technical substrates but as arrange-
ments of standards, platforms, and categories that configure edu-
cational practice.

• Data flows not as neutral code to be transmitted but as configured 
through standards, protocols, and labor to be sustained.

• Infrastructural governance not as the implementation of policy 
from above but as a sociotechnical arrangement, where categories, 
thresholds, and practices enact what counts as (in)visible, legiti-
mate, or actionable.

The remainder of this chapter proceeds in three steps. I first outline how I 
conceptualize data infrastructures and data flows, I then develop my fram-
ing of infrastructural governance, drawing together insights from infra-
structure studies, critical sociologies of education, and (feminist) STS. 
Finally, I introduce the three concepts that have been central to my analy-
ses across the papers: infrastructuring (Karasti & Blomberg, 2018; Star 
& Ruhleder, 1996) classificatory judgments (Fourcade, 2016), and socio-
technical imaginaries (Jasanoff & Kim, 2015).
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(DATA) INFRASTRUCTURES

My focus on the concept of infrastructure draws on the field of infrastruc-
ture studies (Bowker & Star, 2000; Lampland & Star, 2009) which I see as 
overlapping with the broader field of science and technology studies (STS). 
STS has a long tradition of examining practices of classification and stand-
ardization in relation to infrastructure (Bowker & Star, 2000, Lampland 
& Star, 2009), approaching infrastructure not as a neutral background but 
as an often invisible arrangement of systems, categories, standards, expec-
tations, and (repair) practices. Typical examples of infrastructures often 
highlight pipes, wires, or servers that transport matter or signals in the 
background. However, as Bowker and Star (2000) emphasize, infrastruc-
tures also rely on human routines, practices, and routines. STS further 
cautions against treating infrastructure as a singular object with a fixed 
essence. Following Star and Ruhleder’s (1996), it therefore makes more 
sense to ask “not what but when is infrastructure” (p. 112), and to under-
stand infrastructures as relational, processual, and situated arrangements. 
As Larkin (2013) puts it, infrastructures are “matter that enables the move-
ment of other matter” (p. 329), whether people, power, packets, or peda-
gogical data. However, this impossibility of singular definition has also 
produced a certain conceptual “unruliness” (Ertner, 2022, p. 59), since 
infrastructures are at once objects and relations. This conceptual “unruli-
ness” has led to a range of conceptualizations of infrastructures: Scholars 
in information system research have written of information system infor-
mation infrastructures (Bowker et al., 2010) and thinking infrastructures 
(Kornberger et al., 2019), while critical data and education scholars speak 
of digital infrastructures (Jarke & Breiter, 2019; Manolev et al., 2019) and 
data infrastructures (Gulson & Sellar, 2019; Hartong et al., 2021; Kitchin 
& Lauriault, 2018).

I do not seek to resolve the ongoing definitional debates (see Sellar, 
2015 for a discussion on this topic), but use the concept pragmatically 
to be able to attune to relational arrangements of technical textures, clas-
sifications, and practices. This allows me to move to questions about how 
education is governed and made governable through the infrastructuring 
of digital data flows, and how these flows shape what becomes knowable 
and actionable in education.
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As Star (1999) points out, it is important to “study boring things” 
(p. 377), as it is often the seemingly mundane – the pipes, servers, forms, 
or data fields – that organize practice and order; in this case, educational 
life. Data infrastructures are mostly invisible, yet they shape routines and 
engagements through classificatory logics that only become visible at 
moments of breakdown (Star & Ruhleder, 1996) or friction (Edwards et 
al., 2009). Much like the way pipes transport water, data infrastructures 
circulate attendance figures, grades, and risk indicators that order edu-
cational practice. Even the most technical models of data transmission, 
such as the OSI stack in network engineering that I introduced in Chap-
ter 3, are sociomaterial data infrastructures: each layer, whether physical, 
network, transport, or application, encodes conventions about how data 
should move, who or what can connect, and under what conditions flows 
are recognized as valid. These protocols appear purely technical, but they 
are the product of standards, negotiations, and institutional agreements. 
From an STS perspective, the OSI model illustrates how data infrastruc-
tures are never “just” technical but are also sociomaterial arrangements 
that have effects. Extending this logic, I attend to the “symbolic sewers” 
(Star, 1999, p. 379) and consider data infrastructures to operate as, in 
Star’s (1999) words, the “plumbing” of infrastructural governance, shaping 
what, where, and how educational data can flow.

DATA MADE (TO) FLOW

If infrastructures are the plumbing of infrastructural governance, then data 
flows are what move through these pipes, but not like “simply water”. 
Similar to water pipes, the flows are already shaped: filtered, classified, 
organized, and pressurized by standards, protocols, and human work (Star, 
1999; Star & Ruhleder, 1996; Bowker & Star, 2000). In computer science, 
data transfer is typically described in technical terms, as packets moving 
across protocols, layers, and devices. While this view remains relevant, a 
sociomaterial sensibility demands more: it requires me to understand data 
not simply as transmitted, but also as made, constituted, and situated. 
This means that when attendance figures, indicators, or aggregated data 
circulate across systems, they do not only “transmit” information; they 
also carry judgments about responsibility and intervention. STS and criti-
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cal data scholarship has long debated the ontologies of data, whether in 
singular or plural form, or even reframed as ‘capta’ (Kitchin, 2014). These 
debates stress that data are never neutral representations of the world, but 
help constitute it (boyd & Crawford, 2012; Dalton et al., 2016; Gitel-
man, 2013). In this dissertation, I deliberately write about data in the 
plural when discussing sociomaterial arrangements and configurations, to 
demarcate this perspective from the technical, computer science view in 
which data often appear as a singular, stable object to be transmitted. Yet 
writing about how data move, and how they are made to move, is equally 
challenging and I find it difficult in my own writing to capture this move-
ment without going back to technical language or to metaphors that risk 
obscuring the frictions, interruptions, and negotiations. 

Therefore, I have oriented myself along a common way of speaking 
about data, which is through metaphors – particularly metaphors for 
water. In both academic and public discourse, data are often described 
in terms of streams, flows, rivers, leaks, oceans, or floods (Lupton, 2015). 
However, I am also aware that metaphors, and certainly those relating to 
water, could be considered as problematic, since they suggest a seamless, 
smooth background movement that is constant. But as has been pointed 
out by scholars in STS and critical data studies (Bates, 2018; Kitchin, 
2025; Lupton, 2015), this obscures the infrastructures, standards, clas-
sifications, and decisions that make data flow in certain ways. While flow 
might suggest smooth movements, it is not defined by the absence of fric-
tion; friction, delay, and breakdown are constitutive of flows.

I decided to use the term data flows in this dissertation because it is 
a prominent and well-established term across policy, infrastructure, and 
research. However, I do not assume that it implies smooth or self-evident 
circulation. Rather, I align with a conceptualization of data flows as out-
lined above, that emphasizes how data are produced, processed, and redis-
tributed across sites. These approaches underline that data are not static 
objects but sociotechnical, always situated and multiple.

Therefore, I conceptualize data flows as the movement of data as 
something that must be actively made as flowing, through sociotechnical 
arrangements, platform logics, interface design, and continuous mainte-
nance. In this sense, I do not consider flow as the absence of friction; 
instead, I consider friction, delay, breakdown, and negotiation as part of 
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what makes data flow (Bates, 2018). Therefore, when I speak of data flows 
in education, I do not simply refer to data transmission or data commu-
nication according to computer science or network engineering. I mean 
that data are made, and are made to flow, under particular conditions, and 
that data flows shape how certain educational aspects become (in)visible, 
legible, and governable.

Conceptually, data flows offer a lens and entry point on governance 
by showing where thresholds are enforced, where frictions arise, which 
values are encoded, and how authority is distributed across institutional 
and technical actors. What this points to is not just movement, but order-
ing; how educational data are made to flow in ways that sort, stabilize, and 
anticipate. Extending this argument, I turn next to infrastructural gov-
ernance as the conceptual frame that connects infrastructures and flows, 
which cannot be understood in isolation.

INFRASTRUCTURAL GOVERNANCE

If data infrastructures are the “plumbing” and data flows are what moves 
through these “pipes”, then infrastructural governance is about the condi-
tions that configure that “plumbing”, how it is maintained, and how it 
is made consequential. It is not only about whether data or flows occur, 
but about how they are configured, where they lead, and what becomes 
actionable as a result. Governance does not happen simply by data exist-
ing, but through the way it flows: how attendance marks are aggregated, 
how risk thresholds trigger interventions, and how indicators travel across 
systems. Talking about flows emphasizes governance as continuously (re-)
made rather than static.

Education has long been governed through formal policies, account-
ability mechanisms, and institutional reforms. However, according to 
education research, recent decades have seen a shift toward more distrib-
uted and networked forms of coordination and control (Ball, 2009; Ozga, 
2009; Fenwick, Edwards & Sawchuk, 2015). This shift, often described as 
a movement from government to governance (Jessop, 2009; Rhodes, 2009), 
and in the context of education is often referred to as education gover-
nance in international studies. The term governance itself (again) has been 
described as a rather ‘fuzzy concept’, best used with a qualifying adjective 
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water. In both academic and public discourse, data are often described 
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Therefore, I conceptualize data flows as the movement of data as 
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61

what makes data flow (Bates, 2018). Therefore, when I speak of data flows 
in education, I do not simply refer to data transmission or data commu-
nication according to computer science or network engineering. I mean 
that data are made, and are made to flow, under particular conditions, and 
that data flows shape how certain educational aspects become (in)visible, 
legible, and governable.

Conceptually, data flows offer a lens and entry point on governance 
by showing where thresholds are enforced, where frictions arise, which 
values are encoded, and how authority is distributed across institutional 
and technical actors. What this points to is not just movement, but order-
ing; how educational data are made to flow in ways that sort, stabilize, and 
anticipate. Extending this argument, I turn next to infrastructural gov-
ernance as the conceptual frame that connects infrastructures and flows, 
which cannot be understood in isolation.

INFRASTRUCTURAL GOVERNANCE

If data infrastructures are the “plumbing” and data flows are what moves 
through these “pipes”, then infrastructural governance is about the condi-
tions that configure that “plumbing”, how it is maintained, and how it 
is made consequential. It is not only about whether data or flows occur, 
but about how they are configured, where they lead, and what becomes 
actionable as a result. Governance does not happen simply by data exist-
ing, but through the way it flows: how attendance marks are aggregated, 
how risk thresholds trigger interventions, and how indicators travel across 
systems. Talking about flows emphasizes governance as continuously (re-)
made rather than static.

Education has long been governed through formal policies, account-
ability mechanisms, and institutional reforms. However, according to 
education research, recent decades have seen a shift toward more distrib-
uted and networked forms of coordination and control (Ball, 2009; Ozga, 
2009; Fenwick, Edwards & Sawchuk, 2015). This shift, often described as 
a movement from government to governance (Jessop, 2009; Rhodes, 2009), 
and in the context of education is often referred to as education gover-
nance in international studies. The term governance itself (again) has been 
described as a rather ‘fuzzy concept’, best used with a qualifying adjective 
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(Rhodes, 2009), but generally refers to networked forms of transnational 
coordination and additional governing actors beyond the state as well 
as political and organisational dimensions like market and global gover-
nance, including digital and algorithmic governance (Bergviken Rensfeldt 
& Hillman, 2024; Nichols & Thrall, 2025; Williamson, 2015, 2016).

As outlined in Chapter 4, two strands of educational research have 
been particularly influential for this dissertation. One is the field of critical 
policy sociology, which interrogates how accountability mechanisms, data, 
and evidence-based reforms reshape authority and control in education. 
The other is a more sociomaterial and infrastructural strand, informed by 
science and technology studies, which examines how governance unfolds 
through technical arrangements, standards, and everyday practices. My 
work builds on and moves between these strands. Unpacking infrastruc-
tural governance in education requires attention both to the discursive and 
institutional formations described by policy sociology, and to the social 
and material/technical arrangements emphasized in sociomaterial research.

In this dissertation, I conceptualize governance in/of education not 
as the implementation of policy from above, but as infrastructural. This 
means seeing governance not as something exercised over education, but 
through/by/with infrastructures. This conceptualization of governance 
draws on and contributes to work that rethinks governance in education as 
increasingly mediated by technical infrastructures and anticipatory forms 
of control. From this perspective, data infrastructures are not neutral tools 
for educational policy; they are part of how governance is done, since they 
sort, categorize, rank, and trigger responses, often invisibly. 

To operationalize this framing analytically, I work with four interre-
lated dimensions of infrastructural governance. These dimensions were 
developed through reading across infrastructure studies, STS, education 
governance research, and critical data studies. The dimensions are not 
exhaustive, but for this dissertation they serve as a relational frame that 
helps me notice and attune to how governance unfolds, through technical 
systems, institutional logics, policy imaginaries, and local practices with-
out collapsing into one another.
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• Institutional/legal: Involves the regulatory frameworks, procure-
ment arrangements, and bureaucratic structures that authorize, 
stabilize, and delimit infrastructural choices.

• Material/technical: Refers to the digital systems, standards, code, 
protocols, and devices that structure how educational data are pro-
duced, circulated, and made actionable.

• Situated/relational: Attends to how infrastructures are enacted in 
specific sites, how they are negotiated, reinterpreted, resisted, or 
repaired in daily practice.

• Discursive: Captures the imaginaries, narratives, and problem 
framings that shape what infrastructures are built for, and what 
kinds of futures or values they are meant to realize.

Arguments can be made for attention to other dimensions such as the 
affective, temporal, and epistemic, but for the purposes of this dissertation, 
I consider such other dimensions in terms of effects produced through the 
four dimensions I focus on. For example, I do not consider affect to be 
separate from infrastructure but to be generated through relational fric-
tions, discursive framings, and platform logics. Similarly, I consider what 
becomes knowable or urgent (epistemic and temporal) in relation to the 
ways they are conditioned by material aspects, institutional routines, and 
imagined futures. In this way, the four dimensions I outline are not meant 
to be fixed categories, but as a way of staying attuned to the multiplicity of 
infrastructural governance.  

To make the four dimensions analytically productive in the papers and 
the book chapter, I draw on three concepts that allow me to move across 
scales and sites. Sociotechnical imaginaries help me attend to the “why” and 
the “for whom”: the visions and futures that infrastructures project and sta-
bilize. Classificatory judgments direct attention to the “what”: the categories 
and rankings that order educational practices and make some actions seem 
necessary while others fade from view. Infrastructuring, finally, foregrounds 
the “how”: the situated, ongoing work through which infrastructures and 
data flows are maintained, adapted, or resisted. While coming from differ-
ent areas, together they allow me to shift across scales, from sociotechnical 
data standards, to the everyday routines of schools, to the national and 
policy imaginaries that frame educational futures, and to problematizing 
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making hidden data flows visible through tools like the dataflow visualiza-
tion tool InfraReveal described in Paper 4. They give me the vocabulary 
to grasp both friction and flow, to attend to moments of breakdown and 
practices of repair, and to unpack the situated work through which data 
are continually made and made to matter.

SOCIOTECHNICAL IMAGINARIES

In this dissertation, I draw on the concept of sociotechnical imaginaries 
to understand how data infrastructures materialize and configure visions 
of not just what education is for, and who it should serve, but also what 
futures ought to be anticipated through standards, and system defaults that 
organize education practices. While often hidden or in the background, 
imaginaries configure what becomes a priority, a risk, or a target for inter-
vention, and in doing so, participate in governing educational futures.

The sociotechnical imaginaries (STIs) concept was originally developed 
in 2009 by science and technology scholar Sheila Jasanoff in collabora-
tion with Sang-Huyn Kim (2009) and was subsequently revised in 2015 
(Jasanoff & Kim, 2015). Sociotechnical imaginaries conceptualize the 
entanglement of society, politics, and technical aspects, and are focused on 
imaging and imagined futures. The concept was developed as a response to 
“the growing recognition that the capacity to imagine futures is a crucial 
constitutive element in social and political life” (Jasanoff & Kim, 2009, p. 
122). Imagination is here understood as a cultural resource that enables 
the projection of aspirations and goals. The definition of sociotechnical 
imaginaries is:

“collectively held, institutionally stabilized and publicly per-
formed visions of desirable futures, animated by a shared under-
standing of forms of social life and social order attainable 
through, and supportive of, advances in science and technology” 
(Jasanoff & Kim, 2015, p. 4)

It is precisely this emphasis that has made sociotechnical imaginaries useful 
across a wide range of studies: from climate models that enact particular 
futures (Beck & Mahony, 2018), to genomic infrastructures tied to visions 
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of personalized health (Mwale & Farsides, 2021) to city and transportation 
planning promising efficiency and sustainability (Mutter, 2019). Across all 
these examples, STIs help researchers trace how normative visions of the 
future are stabilized in technical, legal, and material arrangements in dif-
ferent areas of the welfare state. Educational research has also taken up 
sociotechnical imaginaries to examine how visions of digitalization shape 
education (Ferrante et al., 2023; Rahm, 2021). 

In my own work, I use sociotechnical imaginaries to examine how 
efforts around data interoperability (see Paper 1) are shaped by and help 
shape projected futures of efficiency, automation, and sometimes care. 
Imaginaries are rarely debated explicitly but are encoded in technical 
specifications and institutional routines. Therefore, approaching them as 
infrastructural also implied a shift in how I read educational policy; not 
as a set of prescriptive texts, but as a site of sociotechnical imagination 
where futures are proposed, stabilized, and made operational. For welfare 
state institutions, like education, this has consequences, since imaginaries 
configure what forms of care and control are seen as necessary: whom data 
should help, protect, optimize, or discipline. ” They shape what is consid-
ered a risk, a need, or a target in data, and they condition the institutional 
responses that appear appropriate or inevitable. 

In this dissertation, I therefore treat sociotechnical imaginaries as the 
“why” and the “for whom” of infrastructural governance. They allow me 
to unpack how normative orientations and projected futures materialize 
in technical standards, and how these in turn shape what is made visible 
and considered valuable, governable, or at risk within educational systems.

While imaginaries foreground the orientations and futures that stabi-
lize and are stabilized, classificatory judgments shift the lens to how data 
sort, rank, and differentiate subjects, and how these classifications have 
consequences for who becomes visible, governable, or in need of interven-
tion, which I address in the next section.

CLASSIFICATORY JUDGMENTS

In this dissertation, I use the concept of classificatory judgments to trace 
how data-driven categories enact governance. Classificatory judgements 
were conceptualized by the sociologist Marion Fourcade (Barnard & 
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Fourcade, 2021; Fourcade, 2016; Fourcade & Healy, 2013), who first 
developed it in the context of economic sociology and political economy, 
studying how markets, algorithms, and digital systems categorize and eval-
uate individuals. Her work is primarily grounded in empirical research 
on credit scoring, risk profiling, and valuation regimes, especially within 
financial systems and state bureaucracies. In focus were not only the cat-
egories themselves but also the way primarily digital systems create – or, 
rather, what Fourcade calls “ordinalize” – social orders, where people are 
not just grouped but ranked, assigned labels and scores that carry real-
world consequences. These orders are not produced in the abstract but 
through the circulation of data: scores, rankings, and labels that move 
across platforms and institutions. In education, such classificatory judg-
ments travel with attendance records or performance indicators, for exam-
ple, and in doing so they simultaneously enact logics of care (by flagging 
those deemed to need support) and of control (by marking those who fall 
outside the expected norm).

Despite its origin in economic sociology, I consider Fourcade’s concept 
particularly useful for my research in education, especially within a socio-
material framework. What makes classificatory judgment valuable for me 
is that it draws attention to both the epistemic and the moral dimensions 
of classification, since it highlights that classifications organize in certain 
ways. This framing enables me to foreground how classification systems in 
schools, such as labelling students as having problematic levels of absence, 
not only sort individuals, but also shape what becomes (in)visible and 
what implications follow.

Since I have been highly influenced by STS, I was introduced to the 
concept of classificatory systems through Bowker and Star’s (2000) sem-
inal work. When reading ‘Sorting Things Out’, I understood classifica-
tions primarily as a mode of horizontal ordering, which meant that things/
humans/diseases were grouped into mutually exclusive categories based 
on shared properties or functions. Importantly, Bowker and Star (2000) 
emphasize how classifications often fade into the background, making 
them invisible and taken for granted, until they break down, at which 
point they becomes visible and can be contested. By contrast, Fourcade’s 
(2016) concept of classificatory judgment introduces a different, analytical 
focus. Her work emphasizes vertical differentiation: how categories are not 
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just about sorting, but about ranking. In the financial systems she studies, 
individuals are scored, rated, or ordered along a scale, where the position 
along this verticality matters, since it organizes individuals into groups, 
and positions them hierarchically, affecting access to, for instance, credit 
and opportunities. This emphasis on vertical ranking becomes especially 
significant in education, where categories such as “at risk” or “persistently 
absent” are increasingly tied to thresholds and intervention routines. 

Fourcade’s classificatory judgements, therefore, connect how classifica-
tion systems produce inequalities by making some people more govern-
able, targetable, or valuable than others. While Bowker and Star helped 
me to understand how categories become infrastructural and shape prac-
tices, while hidden, Fourcade foregrounds the vertical ranking and ethical 
dimensions of classification. Bringing Fourcade’s concept into my research 
therefore allowed me to unpack how students are sorted, evaluated, and 
acted upon with/by/through data-driven sociotechnical arrangements. 
Although Fourcade’s empirical focus lies outside education, her theoretical 
framing resonates with current shifts in education governance, particularly 
the move toward anticipatory, data-driven forms including artificial intel-
ligence. In both education and financial systems, classification is increas-
ingly automated, continuous, and linked to intervention. Building on 
Fourcade, I argue that being positioned “on top” in a ranking does not 
necessarily equate to being the best; it often means being the most visible 
and also governable. This nuance is especially important in the context of 
education, where data-driven rankings may not align with actual peda-
gogical values or individual students’ needs. 

Classificatory judgments have therefore helped me make sense of how 
data categories in schools are not only descriptive but also performative, 
bringing into being particular kinds of students, problems, and responses, 
while also embedding specific visions of what counts as “top” or “best” 
visions that may not always align with educational or ethical goals. Classi-
ficatory judgements fit within the sociomaterial frame of this dissertation, 
because they are enacted through sociotechnical arrangements: platforms 
materialize categories; teachers resist or rework them; and dashboards dis-
play thresholds that become part of decision-making routines. They are a 
way of tracing how governance is enacted, not through explicit rules but 
through representations of what should be monitored, compared, or acted 
upon. 
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I use classificatory judgments specifically in Paper 2 to examine how 
“persistent absenteeism” is made, shaping how students are sorted, flagged, 
and acted upon. Classifications like these are not neutral; they embed 
judgments about what counts as normal presence, what is defined as prob-
lematic absence, and which thresholds trigger intervention. Yet these judg-
ments do not operate in isolation. They take effect as data are made and 
made to move, as data and labels circulate across platforms, and as teach-
ers, administrators, and systems interpret and act on them. What classifi-
catory judgments can do therefore depends on the infrastructures and the 
everyday work that sustain them. To capture this situated, ongoing work, 
I turn next to the concept of infrastructuring.

INFRASTRUCTURING

In this dissertation, I use infrastructuring to foreground how data infra-
structures are not given or stable, but are held together through situated, 
often invisible work. To reiterate the section on infrastructure: I do not 
understand data infrastructures as static, but as contingent, relational, and 
contextual. However, this also implies that there is a need to unpack data 
infrastructure “in-formation” (Hartong et al., 2021), which is why I use 
“infrastructuring”. 

Inspired broadly by social sciences approaches and orientations in sci-
ence and technology studies more specifically, “infrastructuring” has been 
adopted in fields such as computer-supported cooperative work (CSCW) 
and human–computer interaction (HCI), where researchers apply the 
concept to the empirical study of information infrastructures and in 
design (Karasti, 2014; Star & Ruhleder, 1996). In science and technology 
studies (STS), infrastructuring has been considered in explorations of how 
power, knowledge, and classification are woven into mundane systems and 
practices (Karasti & Blomberg, 2018; Kornberger et al., 2019). Bowker 
and Star (2000), for instance, show how infrastructures, classification sys-
tems and standards shape what becomes visible or remains hidden, whose 
perspectives are included, and who is infrastructured for. This strand of 
work has highlighted the necessity to account for breakdowns, gaps, and 
moments of friction (Edwards et al., 2011). Infrastructuring, then, also 
includes practices of repair, negotiation, and workaround that hold sys-
tems together and adapt them to local contexts. 
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In this sense, infrastructuring makes maintenance work visible, but 
also the work of governance, configuring who and what becomes visible, 
accountable, and actionable within educational systems. In line with this, 
feminist STS scholars have explored aspects of labor necessary in sustaining 
infrastructures (D’Ignazio & Klein, 2020). Such perspectives emphasize 
that infrastructuring is not neutral; it is continuously made through asym-
metries of care, attention, and resources. Infrastructuring practices might 
therefore reproduce existing inequalities, because they obscure whose work 
is counted, whose absence is noticed, and who is excluded. In education, 
the concept of infrastructuring has gained traction to show how the seem-
ingly mundane work of record-keeping, scheduling, or aligning systems is 
not simply administrative, but is itself a form of governance (Gulson & 
Sellar, 2019; Hartong et al., 2021; Hartong & Förschler, 2019). 

For my dissertation, infrastructuring makes it possible to attune to the 
ongoing, situated, and often invisible work required to keep data infra-
structures functioning in and between schools. This matters because I am 
interested not only in how data are technically transmitted, but also in 
how they are made to flow. More specifically, in Paper 2 and 3, I examine 
the daily work teachers do when recording absences in local platforms 
and how this routine labor sustains and occasionally unsettles infrastruc-
tural arrangements. In Paper 4, I turn to the InfraReveal tool, which made 
otherwise hidden flows visible and problematizes the infrastructuring of 
making things visible. 

I draw on the concept of infrastructuring to understand the ongoing, 
and often invisible work required to keep digital data infrastructures func-
tioning in educational settings. Rather than treating infrastructure as only 
background technical systems, infrastructuring makes visible the everyday 
practices, negotiations, and frictions. This is important for my research, 
as I am interested in how data flows are made, not just technically, but 
also socially and institutionally. Infrastructuring fits under the broader 
sociomaterial umbrella because it starts from the assumption that infra-
structures are not external to social life, but are co-constituted through/
with/by it. 

When considered together, these three concepts allow me to examine 
infrastructural governance relationally. Sociotechnical imaginaries fore-
ground the why and for whom of governance, the normative orientations 
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and futures that are envisioned and stabilized. Classificatory judgments 
highlight the what, the categories and rankings that sort and differentiate 
educational subjects, rendering some visible and actionable while leaving 
others out of sight. Infrastructuring directs attention to the how: the ongo-
ing work through which data and infrastructures are maintained, adapted, 
and sometimes resisted. Read together, they allow me to move across scales 
and sites to examine how infrastructural governance materializes through 
the making of data flows, how categories travel, how thresholds become 
consequential, and how visions of education are encoded into technical 
standards and maintained through everyday practices. 

Zooming out from the three concepts specifically used in the four 
papers, and weaving the threads together, this chapter has assembled the 
theoretical framework of this dissertation. The argument has unfolded in 
steps: data infrastructures as the relational “plumbing” of governance, data 
flows as the movements that are made and that make data infrastructures 
consequential, and infrastructural governance as the frame that connects 
the two. To work with this multiplicity, I have drawn on three conceptual 
lenses in the articles and the book chapter: sociotechnical imaginaries, clas-
sificatory judgments, and infrastructuring. Together, these concepts make 
it possible to attend to infrastructural governance as an ongoing, value-
laden process: enacted in standards and protocols, in classificatory judge-
ments that move and are made to move across systems, and held together 
through visualization and everyday practices of negotiation and tensions 
of care and control.

This way of theorizing also grounds the methodological approach that 
follows. Methods, in this sense, are not simply techniques of data col-
lection but ways of staying with the contingencies, frictions, and work 
through which infrastructures are made and made to matter. I do not treat 
the concepts I have assembled here as elements of a rigid framework, but 
as guiding concepts that shape what I notice, follow, and interpret: where 
I look (e.g. flows, thresholds, and standards), what I attend to (e.g. prac-
tices of infrastructuring, judgment, and imagination), and how I analyze 
(by e.g. tracing connections across technical, institutional, and discursive 
sites). The next chapter therefore turns to methodological considerations, 
showing how this theoretical orientation shaped what I studied, how I 
studied it, and how I interpreted the practices, breakdowns, and negotia-
tions that make up infrastructural governance in education.
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CHAPTER 6 

METHODOLOGICAL 
CONSIDERATIONS

In this chapter I outline my methodological choices, empirical con-
texts, and analytical orientations. In line with my theoretical approach, I 
treat methodology as an ongoing process that is continuously shaped by 
encounters, infrastructural frictions, and shifting analytical commitments. 
What follows is therefore not just a description of how the research was 
done, but also a reflection on how methods were chosen in practice. I trace 
the ways in which empirical material was generated, how the field was 
chosen and enacted, and how ethical and analytical judgments were made 
throughout the process. 

RESEARCH PROJECTS
The empirical material for this dissertation was generated within the 
framework of two research projects: BalancED and RED. While each pro-
ject had distinct aims, both provided access to schools, policy actors, and 
infrastructural sites that would have been difficult to reach independently. 
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The BalancED project focused on teachers’ work and the changing 
conditions concerning the ongoing digitalization of workplaces, particu-
larly in relation to the increasing use of digital platforms such as learning 
management systems in educational environments. With a focus on Swe-
den, BalancED therefore examined the challenges and opportunities of 
teachers’ digital work, looking at support and demand mechanisms relat-
ing to the increasing digitalization of workspaces and practices of teachers.

The RED (Reconfiguration of In/Equalities in a Digital World) project 
focused on inequality in relation to education and digital technology. The 
project mapped global and local digital data practices, data infrastructures, 
and their relation to (in)equality in educational settings. Digital data in 
educational settings have increasingly developed a political character and 
specifically control over and access to data has become an important factor 
in relation to (in)equality and education. The joint research project gen-
erated global and local perspectives on the challenges involved and took 
place in five countries in three global regions: Latin America (Argentina 
and Mexico), South Africa and Northern/Central Europe (Germany and 
Sweden). By investigating policies, practices, and data infrastructure, the 
project’s objective was to develop an understanding of digital technologies 
in privileged and disadvantaged educational settings across the world.

I contributed to the two projects through active participation, inter-
views, ethnographic fieldwork, and the design and development work on 
the InfraReveal data visualization tool, including organizing and leading 
workshops with the tool in local settings. Specifically, my colleagues and 
I arranged participatory design workshops with teachers to understand 
their data practices and the discourse around data from a Swedish per-
spective, and to further co-design the tool according to teachers’ peda-
gogical expertise and needs. Furthermore, I was involved in assembling 
a policy repository focused on digitalization in Sweden. For my studies, 
the projects gave me the opportunity to develop and use a repository of 
policy documents, come into contact with participants for ethnographic 
fieldwork, and to develop and use the InfraReveal tool. In this way, the 
two projects provided entry points and an infrastructural environment 
through which I could approach data infrastructures, flows and practices 
across contexts and localities. Yet, approaching governance through infra-
structure required more than collecting accounts; it demanded attention 
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to how data flows and infrastructures were made, maintained and negoti-
ated. To attend to these processes, I turned to ethnography, not as a single 
method, but as a research practice. 

DOING ETHNOGRAPHY
Ethnography, initially rooted in anthropology, was long associated with 
the study of bounded sites such as communities, villages, or organizations, 
primarily through immersion, observation, and the generation of “thick 
descriptions” (Geertz, 1973). Over time, this has been widely debated and 
problematized (Burrell, 2009), and in digital and sociotechnical contexts 
the debates have become even more pressing in relation to digital environ-
ments (Geiger & Ribes, 2011; Pink et al., 2016). Within infrastructure 
studies, Star (1999) and later Karasti and Blomberg (2018) have called 
for an ethnography of infrastructure; an orientation that does not treat 
infrastructures as stable backdrops, but as relational, continuously made 
through often invisible work.

From this perspective, ethnography is highly debated and difficult to 
define, which Agar (2006) has taken up by characterizing ethnography 
instead as a “space of possibilities”, guided by abductive, iterative move-
ment between “rich points” and conceptual tools, emphasizing its con-
structed character, which is always contingent on practical and theoretical 
commitments. Rather than a universal method, then, ethnography could 
be understood as a research practice, made up of a range of potential meth-
ods, that produces accounts through situated engagement and interpreta-
tion. In this light, there is no “real” ethnography, as Hammersley (2018) 
has pointed out, but a family of practices that rests on reflexivity, attentive-
ness, and analytic work instead of a single definition. 

In this dissertation, I build on these debates by approaching ethnog-
raphy as a research practice and commitment, further shaped by a socio-
material sensibility that foregrounds how methods do not uncover pre-
existing configurations but co-produce what is seen (Law, 2004). For me, 
ethnography is not about capturing an already-existing culture, but about 
attending to the infrastructuring processes through which data are made 
to move, maintained, or resisted, and how they configure what shape what 
becomes visible and actionable in education. However, staying with the 



72

The BalancED project focused on teachers’ work and the changing 
conditions concerning the ongoing digitalization of workplaces, particu-
larly in relation to the increasing use of digital platforms such as learning 
management systems in educational environments. With a focus on Swe-
den, BalancED therefore examined the challenges and opportunities of 
teachers’ digital work, looking at support and demand mechanisms relat-
ing to the increasing digitalization of workspaces and practices of teachers.

The RED (Reconfiguration of In/Equalities in a Digital World) project 
focused on inequality in relation to education and digital technology. The 
project mapped global and local digital data practices, data infrastructures, 
and their relation to (in)equality in educational settings. Digital data in 
educational settings have increasingly developed a political character and 
specifically control over and access to data has become an important factor 
in relation to (in)equality and education. The joint research project gen-
erated global and local perspectives on the challenges involved and took 
place in five countries in three global regions: Latin America (Argentina 
and Mexico), South Africa and Northern/Central Europe (Germany and 
Sweden). By investigating policies, practices, and data infrastructure, the 
project’s objective was to develop an understanding of digital technologies 
in privileged and disadvantaged educational settings across the world.

I contributed to the two projects through active participation, inter-
views, ethnographic fieldwork, and the design and development work on 
the InfraReveal data visualization tool, including organizing and leading 
workshops with the tool in local settings. Specifically, my colleagues and 
I arranged participatory design workshops with teachers to understand 
their data practices and the discourse around data from a Swedish per-
spective, and to further co-design the tool according to teachers’ peda-
gogical expertise and needs. Furthermore, I was involved in assembling 
a policy repository focused on digitalization in Sweden. For my studies, 
the projects gave me the opportunity to develop and use a repository of 
policy documents, come into contact with participants for ethnographic 
fieldwork, and to develop and use the InfraReveal tool. In this way, the 
two projects provided entry points and an infrastructural environment 
through which I could approach data infrastructures, flows and practices 
across contexts and localities. Yet, approaching governance through infra-
structure required more than collecting accounts; it demanded attention 

73

to how data flows and infrastructures were made, maintained and negoti-
ated. To attend to these processes, I turned to ethnography, not as a single 
method, but as a research practice. 

DOING ETHNOGRAPHY
Ethnography, initially rooted in anthropology, was long associated with 
the study of bounded sites such as communities, villages, or organizations, 
primarily through immersion, observation, and the generation of “thick 
descriptions” (Geertz, 1973). Over time, this has been widely debated and 
problematized (Burrell, 2009), and in digital and sociotechnical contexts 
the debates have become even more pressing in relation to digital environ-
ments (Geiger & Ribes, 2011; Pink et al., 2016). Within infrastructure 
studies, Star (1999) and later Karasti and Blomberg (2018) have called 
for an ethnography of infrastructure; an orientation that does not treat 
infrastructures as stable backdrops, but as relational, continuously made 
through often invisible work.

From this perspective, ethnography is highly debated and difficult to 
define, which Agar (2006) has taken up by characterizing ethnography 
instead as a “space of possibilities”, guided by abductive, iterative move-
ment between “rich points” and conceptual tools, emphasizing its con-
structed character, which is always contingent on practical and theoretical 
commitments. Rather than a universal method, then, ethnography could 
be understood as a research practice, made up of a range of potential meth-
ods, that produces accounts through situated engagement and interpreta-
tion. In this light, there is no “real” ethnography, as Hammersley (2018) 
has pointed out, but a family of practices that rests on reflexivity, attentive-
ness, and analytic work instead of a single definition. 

In this dissertation, I build on these debates by approaching ethnog-
raphy as a research practice and commitment, further shaped by a socio-
material sensibility that foregrounds how methods do not uncover pre-
existing configurations but co-produce what is seen (Law, 2004). For me, 
ethnography is not about capturing an already-existing culture, but about 
attending to the infrastructuring processes through which data are made 
to move, maintained, or resisted, and how they configure what shape what 
becomes visible and actionable in education. However, staying with the 



74

“mess, confusion, and relative disorder” (Law, 2004, p. 2) of data infra-
structures and data flows proved to be a challenge, since much of what I 
expected to observe remained initially invisible, folded into routine work 
or distributed across systems. A turning point came during a classroom 
observation, when the misalignment of a digital attendance register and 
the physical presence of a student prompted the teacher to leave the room 
and verify the absence in person. This mundane incident later became a 
“rich point” (Agar, 2006), drawing my attention to attendance data as a 
relational site where care, control, and compliance were enacted together, 
exemplifying what Edwards et al. (2011) and Macgilchrist (2024) describe 
as the role of friction, curiosity, and discomfort in shaping ethnographic 
decisions. Attuning to infrastructures in this way required methodological 
flexibility and openness to research happening in action (Lindgren, 2020), 
and moving across classrooms, municipal offices, policy documents, stand-
ards, and design workshops. My ethnographic work with infrastructures 
is therefore scalar (Bowker et al., 2019), requiring movement between 
technical materializations (such as data flows made visible through Infra-
Reveal), situated practices (such as teachers’ attendance routines), institu-
tional contexts (such as municipal procurements or policy guidelines), and 
larger framings (such as interoperability standards or national strategies).

Approaching ethnography in this way also has consequences for what 
I considered “the field”. Since data infrastructures are distributed, layered, 
and often invisible, a “classic” boundedness of the field was neither pos-
sible nor desirable.

BOUNDING THE FIELD 

Bounding the ethnographic field has been a methodological challenge for 
me, but is a known issue discussed in infrastructure studies, since infra-
structures rarely have clear edges, definitions, or boundaries, and their 
workings are often dispersed, invisible, or only partially materialized (Star 
& Ruhleder, 1996). As Karasti and Blomberg (2018) – referring to the 
ethnography of infrastructures – argue, the ethnographic field is always 
reflexively constructed “by every choice the ethnographer makes in select-
ing, connecting, and bounding the site” (p. 242). Larkin (2013) similarly 
describes defining infrastructures as a “categorical act” that entails episte-
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mological and political commitments about what counts as infrastructural 
and what is left out. 

For me, this meant that “the field” was not given but continuously 
enacted. Encounters often shifted in unexpected directions. For exam-
ple, a planned interview with an administrator turned into an interaction 
similar to a walkthrough (Troeger & Bock, 2022), a method where the 
user shows their everyday interaction with a platform. The administra-
tor demonstrated and narrated their use of an administrative platform, 
which offered me insights that a conversation alone could not have con-
veyed. Similarly, the complexities of bounding the field became clear when 
working across Sweden, South Africa, and Argentina, where data infra-
structures were not contained within single institutions or sites, but were 
unfolded across schools, municipal offices, and national frameworks in 
different ways. Rather than treating “the field” as a fixed site to be entered, 
I align with Karasti and Blomberg’s (2018) view of fieldwork as a process 
of carving out, where the researcher continuously decides what to trace, 
whom to follow, and when to shift focus. From a sociomaterial orienta-
tion, I also reflected on how I, as a subject researcher, and the “field”, as a 
research object, were co-constituted in and through these decisions. Each 
choice about what to observe, record, and connect produced one version 
of the field while rendering others invisible. This aligns with Law’s (2012) 
concept of collateral realities: making one reality visible necessarily partici-
pates in the partial invisibility of others. For example, in tracing how data 
flows were stabilized through interoperability standards, other forms of 
care, pedagogical judgment, or institutional resistance may have remained 
in the background. These exclusions are not accidental, but are part of 
working with ethnography, and acknowledging them is part of doing eth-
nographic research (see Ethical Considerations).

These reflections on ethnography and bounding the field should also be 
understood as situating the dissertation’s empirical work. While my ana-
lytical focus was on attending to the infrastructuring processes that make 
and maintain data flows, my empirical work unfolded across several edu-
cational systems and localities. The first and primary context was Sweden, 
where digitalization and data infrastructures have become entangled with 
a decentralized and marketized school system.
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care, pedagogical judgment, or institutional resistance may have remained 
in the background. These exclusions are not accidental, but are part of 
working with ethnography, and acknowledging them is part of doing eth-
nographic research (see Ethical Considerations).

These reflections on ethnography and bounding the field should also be 
understood as situating the dissertation’s empirical work. While my ana-
lytical focus was on attending to the infrastructuring processes that make 
and maintain data flows, my empirical work unfolded across several edu-
cational systems and localities. The first and primary context was Sweden, 
where digitalization and data infrastructures have become entangled with 
a decentralized and marketized school system.
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SWEDISH EDUCATION AS THE PRIMARY CONTEXT

The main locality for the empirical work in this dissertation is Sweden, 
where school digitalization has unfolded as part of a re-structuration 
toward a highly decentralized and marketized system that includes free 
school choice, competition, and for-profit options for privately run schools 
that run alongside public non-profit schools, both funded through munic-
ipalities/the state (Bunar, 2008). Since the re-structuration, municipalities 
have received full financial responsibility for primary and secondary educa-
tion, including responsibility for e.g. individually setting salaries, but they 
are also in charge of public procurements of digital technologies, includ-
ing hardware and software, such as learning management platforms (Berg-
viken Rensfeldt & Player-Koro, 2024; Rönnberg, 2017). The authoritative 
organs in the education sector include the Ministry of Education (Utbild-
ningsdepartementet) that is responsible for proposing nationwide educa-
tional goals and steering overall policy. A number of independent govern-
ment agencies operate under its mandate, including the National Agency 
for Education (Skolverket), which translates national goals into curricula, 
collects data for evaluations, and develops support material and guidelines, 
and the Swedish Schools Inspectorate (Skolinspektionen), which supervises 
municipal schools and provides qualitative feedback. Between the national 
and the municipal levels “sits” a quasi-governmental authority: the Swed-
ish Association of Local Authorities and Regions (SALAR). SALAR is an 
employer organization that represents and advocates for local government 
in Sweden. All of Sweden’s municipalities and regions are members of 
SALAR. 

In addition to the fieldwork conducted in Sweden, I also engaged in 
empirical work in other localities that were part of the RED project. These 
international localities are not treated comparatively but instead provided 
contrastive encounters with data infrastructures and data flows in edu-
cation. The implications, particularly in terms of displacement, unsettle-
ment, and analytical reframing, are discussed next.
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RESEARCHING ACROSS LOCALITIES: COMPLICATING 
THROUGH DISPLACEMENT

Doing research across Sweden, Argentina, Mexico, Germany, and South 
Africa broadened the empirical scope of this dissertation and simulta-
neously worked as a methodological device of defamiliarization for me. 
Working in unfamiliar settings, particularly outside Europe, brought me 
into contact with infrastructural arrangements, institutional norms, and 
pedagogical practices that often made visible what had remained taken-
for-granted in my home context.

This displacement complicated my understanding of data infrastruc-
tures and infrastructuring as locally enacted, politically contingent, and 
shaped through different historical relations to e.g. surveillance and edu-
cational authority. My research stays abroad, therefore, became more than 
just opportunities to generate contrasting material; they acted as methodo-
logical interventions that unsettled my gaze and foregrounded the partiali-
ties of my positionality. This echoes our work in Paper 4 (Hillman et al., 
2023) with InfraReveal, a tool designed to disrupt visual certainties and 
provoke epistemic frictions in how digital traces can be read. In both cases, 
infrastructures emerge differently depending on one’s standpoint, remind-
ing me that visibility is always situated and partial.

As Piattoeva and Saari (2020) argue, infrastructures cannot be fully 
observed from the outside: researchers are always already entangled in 
the epistemic, material, and institutional conditions they seek to exam-
ine. Therefore, “rubbing against” infrastructures meant treating frictions, 
misalignments, and methodological interruptions not as limitations, but 
as generative sites. This became particularly noticeable in my fieldwork in 
Sweden, South Africa, and Argentina, where platforms were differently 
available, access was uneven, and the data produced varied widely. In each 
site, I encountered different forms of infrastructural frictions, pedagogi-
cal resistances, and political conditions of (im)possibility. These were not 
merely contextual variations, but co-constitutive of what infrastructures are 
and do in practice. Working translocally helped foreground how the same 
category (attendance) was made differently in different systems. Rather 
than being fixed or transferable, categories like attendance are enacted, 
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resisted, and (re-)interpreted through local institutional histories, material 
constraints, and pedagogical logics. 

Overall, these experiences shifted my analytical attention toward the sit-
uated enactments of data. Moving across contexts did not simply expand 
my view; it exposed the limits of what I had been able to see, know, and 
expect. These moments were not always comfortable; they surfaced as dis-
comforts, and as subtle but persistent reminders that my own conceptual 
tools were shaped within particular geopolitical and institutional assump-
tions. For example, what I had initially considered as simple access to digi-
tal platforms, such as whether attendance data could be recorded digitally, 
was depended on far more material conditions, including the reliability 
of electricity or internet connections. Likewise, while in some contexts 
presence was linked to learning, in others it was bound up with students’ 
safety, experiences of violence, or lack of food at home. What counted as, 
for example, ‘absence’ or ‘care’ could therefore shift dramatically, and mak-
ing students’ absences invisible could, at times, become a way of caring.

In this sense, doing research in unfamiliar locations was also about 
learning about my own sensitivity, or “learning to be affected” (Latour, 
2004) and attuning to the “art of noticing” (Tsing, 2021). In my case, this 
meant being able to become more attentive to the local and contingent 
enactments of data and infrastructures, and more aware of how my own 
perspective, perception, and conceptual tools were limited by geopolitical 
and institutional assumptions. These dislocations did not lead to gener-
alizations of my research – which has never been the goal – but rather to 
greater specificity.

GENERATION OF MATERIAL1

Having outlined my approach to ethnography and the empirica contexts, 
I engaged with, I now turn to the specific methods through which my 
research was conducted. In what follows, I describe how material was gen-
erated and analyzed for each of the articles and the book chapter compris-
ing this dissertation.

1  I use “material” here instead of the more common “data” to avoid confusion between 
generated material and “digital data”.
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Table 1: Material generation overview. 

Context Participants Country Material Timeline
Policy - Sweden Policy documents May ’21–

Mar ’22
Participatory 
design workshop 
on university 
premises

Four teachers Sweden Audio recordings, 
graphical elicita-
tions, lesson plans, 
data traces

Mar ’22

Observations Four teachers Sweden Field notes, photo-
graphs

May ’22–
Jan ’23

Interviews Administrator,
two headteachers, 
school nurse

Sweden Audio recordings, 
graphical elicitations, 
photographs

May ’22–
Dec ’22

Walkthrough One teacher Sweden Audio recordings, 
photographs

Nov ’22

Observations & 
workshops

19 teachers Argentina & 
South Africa

Field notes Jun ’23 & 
Oct ’23

DOCUMENTS 

Within the context of the RED and BalancED projects, we collectively 
assembled a large policy repository that concerned ongoing and future data-
fication aspirations in the Swedish context. This repository consists of 123 
documents and covers governmental proposals, legal decisions, quasi-gov-
ernmental, municipal, local, and commercial guidelines and decisions, and 
public procurements. The documents were collected through extensive web 
searches and the use of databases, and I contacted municipalities directly to 
gain access to some of the public procurement processes and legal arrange-
ments that had happened and had larger impacts in Sweden or Europe 
(e.g. the issues surrounding Google Apps in Education in the municipality 
of Simrishamn). By reading the collected documents, I noticed that inter-
operability was mobilized as a central aspect of and for datafication aspira-
tions, and was highlighted by a range of actors as the main concern for the 
current lack of – and future assurance and aspirations of – continuous data 
streams. Therefore, in Paper 1, I focused on contesting the consensus of 



78

resisted, and (re-)interpreted through local institutional histories, material 
constraints, and pedagogical logics. 

Overall, these experiences shifted my analytical attention toward the sit-
uated enactments of data. Moving across contexts did not simply expand 
my view; it exposed the limits of what I had been able to see, know, and 
expect. These moments were not always comfortable; they surfaced as dis-
comforts, and as subtle but persistent reminders that my own conceptual 
tools were shaped within particular geopolitical and institutional assump-
tions. For example, what I had initially considered as simple access to digi-
tal platforms, such as whether attendance data could be recorded digitally, 
was depended on far more material conditions, including the reliability 
of electricity or internet connections. Likewise, while in some contexts 
presence was linked to learning, in others it was bound up with students’ 
safety, experiences of violence, or lack of food at home. What counted as, 
for example, ‘absence’ or ‘care’ could therefore shift dramatically, and mak-
ing students’ absences invisible could, at times, become a way of caring.

In this sense, doing research in unfamiliar locations was also about 
learning about my own sensitivity, or “learning to be affected” (Latour, 
2004) and attuning to the “art of noticing” (Tsing, 2021). In my case, this 
meant being able to become more attentive to the local and contingent 
enactments of data and infrastructures, and more aware of how my own 
perspective, perception, and conceptual tools were limited by geopolitical 
and institutional assumptions. These dislocations did not lead to gener-
alizations of my research – which has never been the goal – but rather to 
greater specificity.

GENERATION OF MATERIAL1

Having outlined my approach to ethnography and the empirica contexts, 
I engaged with, I now turn to the specific methods through which my 
research was conducted. In what follows, I describe how material was gen-
erated and analyzed for each of the articles and the book chapter compris-
ing this dissertation.

1  I use “material” here instead of the more common “data” to avoid confusion between 
generated material and “digital data”.

79

Table 1: Material generation overview. 

Context Participants Country Material Timeline
Policy - Sweden Policy documents May ’21–

Mar ’22
Participatory 
design workshop 
on university 
premises

Four teachers Sweden Audio recordings, 
graphical elicita-
tions, lesson plans, 
data traces

Mar ’22

Observations Four teachers Sweden Field notes, photo-
graphs

May ’22–
Jan ’23

Interviews Administrator,
two headteachers, 
school nurse

Sweden Audio recordings, 
graphical elicitations, 
photographs

May ’22–
Dec ’22

Walkthrough One teacher Sweden Audio recordings, 
photographs

Nov ’22

Observations & 
workshops

19 teachers Argentina & 
South Africa

Field notes Jun ’23 & 
Oct ’23

DOCUMENTS 

Within the context of the RED and BalancED projects, we collectively 
assembled a large policy repository that concerned ongoing and future data-
fication aspirations in the Swedish context. This repository consists of 123 
documents and covers governmental proposals, legal decisions, quasi-gov-
ernmental, municipal, local, and commercial guidelines and decisions, and 
public procurements. The documents were collected through extensive web 
searches and the use of databases, and I contacted municipalities directly to 
gain access to some of the public procurement processes and legal arrange-
ments that had happened and had larger impacts in Sweden or Europe 
(e.g. the issues surrounding Google Apps in Education in the municipality 
of Simrishamn). By reading the collected documents, I noticed that inter-
operability was mobilized as a central aspect of and for datafication aspira-
tions, and was highlighted by a range of actors as the main concern for the 
current lack of – and future assurance and aspirations of – continuous data 
streams. Therefore, in Paper 1, I focused on contesting the consensus of 



80

interoperability and the constitutive aspects of a promissory vision of the 
seemingly technical aspects surrounding interoperability. From the 123 
documents, six documents were analyzed in depth. These six documents 
were chosen based on their centrality in the Swedish discourse around 
digitalization, digital data, and interoperability. The document by the 
quasi-governmental Swedish Association of Local Authorities and Regions 
(SALAR), the Digitalization Action Plan, was chosen given its centrality, as 
the implementation of the proposal by the Ministry of Education (Utbild-
ningsdepartementet) is the task of the municipalities. Therefore, the Action 
Plan specifies the implementation and suggests work packages for the digi-
talization aspirations stated in the document by the Ministry of Education. 
The proposal by the Ministry of Education was therefore added as a docu-
ment to analyze. Looking further into the Digitalization Action Plan, the 
collaboration with a large range of actors, including commercial, govern-
mental, and local focus groups, became visible. One influential actor men-
tioned was the Swedish EdTech Industry lobby association, which led me 
to choose another document, created by Swedish EdTech Industry. Based 
on the task distribution, the Swedish Institute for Standards is specifically 
mentioned as taking responsibility for implementing interoperability and 
standards, which has led me to also analyze the interoperability standarrds. 
Here, three separate documents were chosen: one from 2018 which was 
published after the proposal by the Swedish Government, one from 2020, 
and one from 2024 after the specification of SALAR.

OBSERVATIONS

As briefly mentioned above, I consider the field to be reflexively constructed 
and bounded, and therefore “gaining access” contradicts this notion to a 
certain degree. However, there is still a need to be invited into a certain 
space, in my case a school and a classroom, to be able to observe. While 
“granting access” might not be the right way to put it here, there is more to 
being allowed into a certain space. Therefore, I tried to build a relationship 
with the teacher I was going to follow and observe. I made it a priority to 
be transparent about my focus and intentions, repeatedly emphasizing that 
my aim was not to evaluate their work but to observe the mundane aspects 
of their everyday practices. 
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Over a period of nine months, a colleague and I conducted regular 
ethnographic observations at a compulsory school, closely following teach-
ers in their everyday work. I primarily shadowed one teacher across her 
classes, which allowed me to gradually attune to the rhythms and routines 
of the classroom, the teaching team, and the staffroom. During my eth-
nographic observations, I became particularly interested in the seemingly 
mundane practice of attendance-keeping because of a particular moment 
of “friction” (Edwards et al., 2011). Attendance-keeping was a hidden 
practice for me, as the teacher quietly took attendance on her laptop and a 
digital platform. At one point, however, there was a disagreement between 
the platform and the students who were marked as absent, which led her to 
ask students and to physically leave the classroom to confirm with another 
teacher, which sparked my interest. Following this, I focused my gaze on 
attendance-keeping and also observed two other teachers whose practices 
varied greatly from the attendance-keeping practice of the first teacher. I 
also asked the teachers informal questions during breaks to understand 
attendance-keeping better, and one of the teachers showed me her online 
practices, including attendance-keeping on her laptop during a walk-
through session. During short question and answer sessions and the walk-
through, other actors and practices involved in taking attendance – or, 
rather, infrastructuring attendance data – were made visible to me. Follow-
ing this, I interviewed administrative staff members, who play a key role, 
to find out more about attendance data practices. What helped me meth-
odologically to attend to the multiplicity of places, practices, and material 
aspects of attendance data was the notion of data journeys (Bates et al., 
2016) as outlined in Paper 2. Drawing on this approach allowed me to fol-
low how data moved, were moved, stopped, or required repair work across 
different settings, and to trace the ways in which attendance data were 
made and remade in and through everyday sociomaterial arrangements.

In the field, I took notes with pen and paper. I also tried to account 
for material aspects and incorporated drawn representations of material 
aspects in e.g. classrooms, and/or took photographs with a smartphone 
when possible. After observations, I used my notes to write detailed field 
notes the same day. 

In Argentina and South Africa, my observations were shorter in dura-
tion than those in Sweden, but were equally valuable in unsettling assump-
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tions. Together with local researchers, I visited schools, facilitated work-
shop sessions, and documented infrastructural constraints and moments 
of breakdown or workaround. Rather than treating these as comparative 
cases, I approached them as sites of infrastructural encounter, which offered 
me a critical contrast to the Swedish context and sharpened my attention 
on how infrastructuring is always local, relational, and contingent. Field 
notes from these visits informed the book chapter in particular.

WORKSHOPS

Within the frame of the RED project, my colleagues and I organized a range 
of workshops. These workshops consisted of (a) a workshop series focus-
ing on participatory design (Robertson & Simonsen, 2012) with teachers, 
aimed at developing the InfraReveal tool, (b) planning co-teaching lessons 
for students with the teachers, and (c) co-teaching workshops with their 
students. InfraReveal is a tool I developed with colleagues to unpack and 
visualize the transmission of data packets.

Figure 2: Dashboard of InfraReveal.
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InfraReveal is designed to make visible what typically remains unseen: 
the flows of data packets exchanged when digital platforms and services 
are accessed in schools. While much of critical research addresses digital 
data in education, as outlined in Chapter 4, the technical texture of data 
exchange and flows often remain abstract or opaque, both in schools and 
in academic research. InfraReveal was designed not only to visualize these 
hidden transmissions, but also to act as a device of epistemic disturbance/
defamiliarization: to unsettle familiar digital practices and provoke critical 
reflection on what is made visible, how, and for whom.

The tool was developed in a series of participatory design workshops 
with teachers from the same schools where we conducted the ethnographic 
fieldwork. These design workshops were held at the university for practi-
cal reasons, and were aimed at learning about teachers’ everyday use of 
and engagement with educational technologies, and at incorporating their 
pedagogical insights into the design of the interface. Teachers began by 
mapping their daily platform use (through graphical elicitation exercises), 
which was followed by brief input from me introducing the concept of 
data packets and networked infrastructures. They then tested early versions 
of the tool on tablets, offering feedback, for example adjusting the visual 
contrast and refining the geographic mapping of server locations, which 
was implemented in later versions of InfraReveal. The process was deliber-
ately collaborative, drawing on teachers’ practical concerns and position-
ing them as co-designers of the interface.

Following the re-design of the interface, a colleague and I focused on 
co-designing lesson plans that could bring InfraReveal into classrooms. 
Together with the teachers, we planned student workshops that aimed 
to initiate discussions about data visibility, infrastructure, and digital 
dependency. In the Swedish context, I contributed both by presenting key 
concepts to students and by taking ethnographic fieldnotes during their 
engagement with the tool. In Argentina and South Africa, I played a more 
facilitating role, helping with the set-up, explaining the tool and discuss-
ing live visualization, prompting discussions, and observing how students 
interpreted its visualizations in relation to their everyday digital practices.

From an ethnographic standpoint, InfraReveal functioned as a device 
of defamiliarization, both for participants and for me. By making visible 
the usually invisible infrastructures of everyday internet use, the tool cre-
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facilitating role, helping with the set-up, explaining the tool and discuss-
ing live visualization, prompting discussions, and observing how students 
interpreted its visualizations in relation to their everyday digital practices.

From an ethnographic standpoint, InfraReveal functioned as a device 
of defamiliarization, both for participants and for me. By making visible 
the usually invisible infrastructures of everyday internet use, the tool cre-
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ated moments of friction in how the tools, such as platforms, are usually 
simply used as long as they work. Teachers and students alike expressed 
surprise at the number and distance data packets that flowed, and at the 
concentration of global corporate actors involved in even the most mun-
dane educational interactions. This provided openings for reflection: on 
privacy, platform dependency, surveillance, and what it means to be a citi-
zen and an educator in a deeply datafied system. Throughout this process, 
we also collected substantial empirical material. However, for my disser-
tation I approach InfraReveal as a methodological device and as a site of 
critical engagement. Rather than treating the tool as an object of study, the 
Paper 4 engages with it as a way to explore broader epistemological ques-
tions about visualizations, since making data flows visible is not a neutral 
act; it involves aesthetic, ethical, and political decisions.

INTERVIEWS & WALKTHROUGH

During the observations and the informal interviews between lessons, I was 
able to familiarize myself with the field, and my colleague and I gathered 
more information about important actors at the school and the munici-
pality. To complement and enrich the observations, I decided to conduct 
interviews with key actors (an administrator, headteachers and the school 
nurse). The interviews generally followed an agreed-upon guideline, which 
my colleague and I used to guide the interviews, but left space for us to ask 
follow-up questions. The interviews were generally conducted by the two 
of us, while some were conducted alone.

As interviews generally focus on the human actors, I also wanted to 
integrate material aspects of their practices. Therefore, all interviewees were 
prompted to draw a map of the programs, physical objects, and anything 
they could think of that was relevant to their daily work (inspired by Pan-
grazio, Selwyn, et al., 2022). These graphical elicitations prompted reflec-
tions among the interviewees and helped to focus the interviews, and also 
allowed me to ask questions about connections and relations between 
different programs and platforms that would not have been visible to me 
otherwise. 

Once I had familiarized myself with the field and built trust with the 
teacher, I was inspired by the walkthrough method to gain further insight 
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into the everyday educational practice. In education research, it has been 
applied by scholars such as Troeger and Bock (2022) to explore adaptive 
learning technologies, offering a situated and practice-oriented perspective 
on how platforms operate in use.

I used the walkthrough as an ethnographic tool to access what is often 
hidden in platform interactions: the subtle routines, decision points, and 
workarounds that teachers engage in daily. I invited the teacher to show 
me how she used platforms in her everyday work, without asking specific 
or predefined questions upfront. This open-ended approach allowed her 
to demonstrate her “doings” in a way that foregrounded her own logic and 
situated practices. I intervened only to ask clarifying questions when nec-
essary. The walkthrough generated rich insights into how digital platforms 
mediate attendance and communication practices. I documented the ses-
sion through audio recordings, notes, and photographs of relevant screens 
and sequences. In a subsequent interview with an administrator, the con-
versation started as a more “traditional” interview, but transformed into a 
walkthrough as well. This turned out to be a particularly fruitful approach 
for enriching my understanding of the practices in that particular context.

DOING THE ANALYSIS
Across the four papers that make up this dissertation, the analytical process 
did not follow a single, rigid method. Instead, it unfolded through an iter-
ative engagement with empirical materials. What I followed, how I made 
sense of it, and what eventually came to matter analytically was shaped by 
noticing patterns, rich points, and frictions. The process of analyzing was 
therefore not a specific, bounded phase, but a continuous process of learn-
ing to notice such patterns, ruptures, and relational configurations within 
the material.

Early on, I struggled with how to “organize” the data I had gener-
ated while staying with the complexities of multiples empirical sources, 
from policy documents to platform walkthroughs, to teacher interviews 
and fieldnotes. Attempts to systematize the material into predefined codes 
or thematic categories often flattened the nuances I was trying to under-
stand. This became particularly noticeable during the work for the first 
paper on data interoperability in policy, where I initially approached the 
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documents through thematic analysis (Braun & Clarke, 2006) to organize 
the six selected policy documents. After I came across the work of Bacchi 
(Bacchi, 2000; 2009; 2012) and Jasanoff and Kim (Jasanoff & Kim, 2009; 
2015), I began to rework the analysis by focusing instead on how prob-
lematizations and solutions were mobilized across documents to construct 
interoperability as both necessary and self-evident. This shift allowed me 
to see policy not as a repository of ideas, but as a site of infrastructuring 
where educational futures, and infrastructural logics were assembled, sta-
bilized, and circulated through these documents.

It also marked a more general shift in my thinking, whereby I began 
assembling material around the premise of what Agar (2006) calls “rich 
points”, which for me were moments of breakdown, repair, or conse-
quence; where data flows were not smooth or abstract, but became visible 
through various means. This shift in my analytical thinking allowed me to 
engage with what I conceptualized earlier in Chapter 5 as the four dimen-
sions of infrastructural governance: the material/technical arrangements 
through which data infrastructures take shape; the institutional/legal 
framings that stabilize them; the discursive logics through which problems 
and solutions are constructed; and the relational and situated practices 
through which infrastructures are enacted, resisted, or repaired. While no 
single publication addresses all four dimensions, they helped me examine 
how infrastructural governance unfolds.

While my analytical orientation is grounded in sociomaterial and STS 
perspectives, I want to reiterate that one of the main arguments of this dis-
sertation is that there is a need to also attend to the seemingly mundane 
material aspects of data infrastructures, such as technical specifications, 
data schemas, platform protocols, and standards, as these are not neu-
tral. Infrastructures shape classifications, delimit possibilities, and encode 
assumptions about what data should be collected, shared, or acted upon. 
My concern is not with dissolving the technical into the social, but with 
understanding how sociotechnical configurations like interoperability or 
attendance thresholds become sites where infrastructural governance is 
enacted, negotiated, and contested. However, in practice, this required a 
form of analysis that could stay with moments of breakdown, hesitation, 
and repair. Instances when interoperability was presented to fix fragmenta-
tion, when a threshold became a natural cut-off point, when attendance 
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had to be negotiated at the intersection of welfare and schooling, or when 
a visualization tool brought invisible platform traffic into view. 

While each paper in this dissertation involves its own analytic strate-
gies, the overall analytical focus remained on infrastructural governance. 
In Paper 1, I examined how interoperability was framed in Swedish policy 
documents as a neutral technical solution, despite it reconfiguring rela-
tions, responsibility and authority. In Paper 2, I unpacked how the cat-
egory of “persistent absentee” was enacted through platform logics and 
classificatory thresholds, foregrounding the relational and infrastructural 
making of absence. In Paper 3, I explored how presence and absence 
from school were differently configured in Sweden, Argentina, and South 
Africa, emphasizing the local enactments of infrastructural governance. In 
Paper 4, I turned the analytic lens onto the InfraReveal visualization tool 
itself, asking what forms of infrastructural knowledge and power are made 
(im)possible by visualizing data flows; not only assembling/complicating 
what is there, but also shaping what becomes thinkable, followable, and 
politically significant.

In the sections that follow, I elaborate on the analytic approach taken 
in each paper. While each attends to a distinct aspect of digital data infra-
structures (policy visions, classificatory categories, translocal enactments, 
and visual representations), they are not isolated. Instead, they contribute 
in different ways to a broader understanding of infrastructural governance 
in education. 

Paper 1: 
The analytical process unfolded through a close reading of six key policy 
documents produced between 2016 and 2024, selected for their central 
role in shaping digital education governance in Sweden. I approached the 
documents not as static texts but as performative, since they propose par-
ticular futures, problems, and solutions. Given my sociomaterial orienta-
tion, I consider policy not as text, but rather as a sociomaterial practice 
that “works to construct problems and solutions, as well as evidence and 
arguments” (Alvesson & Sköldberg, 2018, p. 201). Therefore, policy does 
not represent reality, but creates realities; specifically, it creates, constructs, 
and prescribes certain ways of knowing(s) and doing(s). However, I – as 
a researcher – consider myself part of the network that explores certain 



86

documents through thematic analysis (Braun & Clarke, 2006) to organize 
the six selected policy documents. After I came across the work of Bacchi 
(Bacchi, 2000; 2009; 2012) and Jasanoff and Kim (Jasanoff & Kim, 2009; 
2015), I began to rework the analysis by focusing instead on how prob-
lematizations and solutions were mobilized across documents to construct 
interoperability as both necessary and self-evident. This shift allowed me 
to see policy not as a repository of ideas, but as a site of infrastructuring 
where educational futures, and infrastructural logics were assembled, sta-
bilized, and circulated through these documents.

It also marked a more general shift in my thinking, whereby I began 
assembling material around the premise of what Agar (2006) calls “rich 
points”, which for me were moments of breakdown, repair, or conse-
quence; where data flows were not smooth or abstract, but became visible 
through various means. This shift in my analytical thinking allowed me to 
engage with what I conceptualized earlier in Chapter 5 as the four dimen-
sions of infrastructural governance: the material/technical arrangements 
through which data infrastructures take shape; the institutional/legal 
framings that stabilize them; the discursive logics through which problems 
and solutions are constructed; and the relational and situated practices 
through which infrastructures are enacted, resisted, or repaired. While no 
single publication addresses all four dimensions, they helped me examine 
how infrastructural governance unfolds.

While my analytical orientation is grounded in sociomaterial and STS 
perspectives, I want to reiterate that one of the main arguments of this dis-
sertation is that there is a need to also attend to the seemingly mundane 
material aspects of data infrastructures, such as technical specifications, 
data schemas, platform protocols, and standards, as these are not neu-
tral. Infrastructures shape classifications, delimit possibilities, and encode 
assumptions about what data should be collected, shared, or acted upon. 
My concern is not with dissolving the technical into the social, but with 
understanding how sociotechnical configurations like interoperability or 
attendance thresholds become sites where infrastructural governance is 
enacted, negotiated, and contested. However, in practice, this required a 
form of analysis that could stay with moments of breakdown, hesitation, 
and repair. Instances when interoperability was presented to fix fragmenta-
tion, when a threshold became a natural cut-off point, when attendance 

87

had to be negotiated at the intersection of welfare and schooling, or when 
a visualization tool brought invisible platform traffic into view. 

While each paper in this dissertation involves its own analytic strate-
gies, the overall analytical focus remained on infrastructural governance. 
In Paper 1, I examined how interoperability was framed in Swedish policy 
documents as a neutral technical solution, despite it reconfiguring rela-
tions, responsibility and authority. In Paper 2, I unpacked how the cat-
egory of “persistent absentee” was enacted through platform logics and 
classificatory thresholds, foregrounding the relational and infrastructural 
making of absence. In Paper 3, I explored how presence and absence 
from school were differently configured in Sweden, Argentina, and South 
Africa, emphasizing the local enactments of infrastructural governance. In 
Paper 4, I turned the analytic lens onto the InfraReveal visualization tool 
itself, asking what forms of infrastructural knowledge and power are made 
(im)possible by visualizing data flows; not only assembling/complicating 
what is there, but also shaping what becomes thinkable, followable, and 
politically significant.

In the sections that follow, I elaborate on the analytic approach taken 
in each paper. While each attends to a distinct aspect of digital data infra-
structures (policy visions, classificatory categories, translocal enactments, 
and visual representations), they are not isolated. Instead, they contribute 
in different ways to a broader understanding of infrastructural governance 
in education. 

Paper 1: 
The analytical process unfolded through a close reading of six key policy 
documents produced between 2016 and 2024, selected for their central 
role in shaping digital education governance in Sweden. I approached the 
documents not as static texts but as performative, since they propose par-
ticular futures, problems, and solutions. Given my sociomaterial orienta-
tion, I consider policy not as text, but rather as a sociomaterial practice 
that “works to construct problems and solutions, as well as evidence and 
arguments” (Alvesson & Sköldberg, 2018, p. 201). Therefore, policy does 
not represent reality, but creates realities; specifically, it creates, constructs, 
and prescribes certain ways of knowing(s) and doing(s). However, I – as 
a researcher – consider myself part of the network that explores certain 



88

discourses, therefore potentially shaping, constraining, and impacting the 
current Swedish discourse around digital data in schools.

The analysis was done iteratively through multiple close readings of 
the six selected policy documents, supported by coding in Atlas.ti. I paid 
particular attention to moments where interoperability was positioned 
as a solution, even when not explicitly named. Terms like “efficient data 
exchange”, “seamless flows”, and “common digital standards” were treated 
as discursive “synonyms”, and were also considered for the analysis. Rather 
than letting themes “emerge” inductively, I followed how interoperabil-
ity was discursively problematized; specifically, how it was positioned as a 
necessary, obvious, and neutral response to a presumed fragmented edu-
cational data ecosystem. For this analytical step, I drew on Bacchi’s (2009; 
2012) approach to policy problematization, which meant that I paid spe-
cific attention to the proposed solutions not as reactive policy tools, but 
as sites where particular problems were constructed and stabilized. This 
meant that I did not assume a singular definition of interoperability, but 
instead unpacked interoperability and its technical concepts as framed in 
multiple, often contradictory ways; as both mundane and visionary, as 
standardizing and transforming, and as necessary and self-evident. These 
tensions were not analytic obstacles, but became entry points for examin-
ing how infrastructural governance is enacted through seemingly neutral 
and technical data infrastructure. From a sociomaterial perspective, these 
problematizations are not merely discursive; they are performative, since 
they actively shape what aspects of schooling are important to represent in 
data, what it lacks, and what forms of data exchanges are needed to “fix” a 
decentralized system.

This analytic approach aligns with a sociomaterial orientation, since 
it does not separate discourse from material arrangements or treats policy 
as a detached rhetorical device. Instead, I recognize policy as a site where 
data, standards, and futures are made. From this perspective, problemati-
zations are infrastructural: they shape what kinds of systems get built, what 
becomes governable, and whose work is made (in)visible. By unpacking 
interoperability, I make explicit how certain future visions are not only 
visible in policy, but are also materially assembled through discourses that 
position interoperability as an unquestioned and largely unquestionable 
necessity.
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Paper 2:
In this paper, I worked with my co-authors to examine how the category 
of “persistent absentee” is made through everyday sociotechnical practices 
in a Swedish school. Rather than treating interviews, fieldnotes, platform 
walkthroughs, and policy documents as separate material, I worked across 
them as interrelated, shaped by infrastructural relations. The analytical 
process unfolded iteratively, beginning with moments in the field where 
attendance data practices generated visible frictions. The starting point for 
my analytical focus on attendance data was when I observed a teacher tak-
ing attendance on the administrative platform during a classroom observa-
tion. What initially appeared to be a mundane, administrative task quickly 
became a site of friction: a student was physically absent but not marked as 
such in the system, prompting the teacher to leave the room and verify the 
absence manually with another teacher. Rather than dismissing this as an 
exception, I approached it as an analytical entry point into how data flows 
are contingent and negotiated, and how absence is made and becomes vis-
ible, knowable, and actionable. Moments like these guided my selection 
of excerpts from interviews and walkthroughs, which I then read closely 
alongside institutional documents and platform interfaces. I approached 
the generated material by paying attention to moments of “rich points” 
(Agar, 2006), which in my case could be friction, hesitation, and negotia-
tion when, for instance, numbers did not align with lived experiences, or 
when platforms produced outputs that had to be interpreted, corrected, or 
resisted. Drawing on the sociomaterial orientation that guides this disser-
tation, I treated these incidents as analytic entry points into how absence 
data is made in everyday school practice. Guided by Fourcade’s (2016) 
classificatory judgments (nominal, cardinal, and ordinal), I approached 
“persistent absentee” not as a fixed endpoint but as a dynamic and rela-
tional process through which absence becomes knowable and actionable. 
Here, the recurring reference to the number “20” was an important aspect 
in exploring classificatory judgements: whether as days, hours, or percent-
ages, this threshold was named repeatedly across interviews and platform 
outputs as a reason for classifying persistently absentees. I encountered 
the number rather quickly once I had started to focus on absences, and 
it became visible to me as an established threshold. Its widespread use 
gave it the appearance of objectivity, but its origins remained vague, even 
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to those using it to generate lists, for example. Tracing how this number 
moved between teachers, platforms, and nurses, and how it actively shaped 
decisions, helped me unpack how absence was actively produced through 
infrastructural logics of care, control, and compliance. Educational staff’s 
work with attendance data was deeply situated, since they worked not 
only to comply with platform demands, but also to care, to protect, and to 
make students visible to the institution in ways they felt were responsible. 
At the same time, these moments of care were always shaped by infrastruc-
tural constraints, accountability pressures, and material orderings of plat-
forms. What initially appeared as mundane data entry or a classification 
was – and is – a relational process through which absence data flows are 
made, negotiated, and governed. 

Paper 3:
This paper, a book chapter, takes a contrastive ethnographic approach to 
unpack how attendance is enacted and negotiated in three public schools 
in Sweden, Argentina, and South Africa. Rather than comparing, my co-
authors and I analyzed the situated infrastructural and institutional condi-
tions that shaped what it means to be present or absent, and how this can 
materialize differently through configurations of care and control. In this 
chapter, we approached attendance data practices as relational, political, 
and infrastructural acts, instead of viewing them as neutral record-keeping 
procedures.

The analytical process involved discussions with my colleagues from 
the local contexts in Argentina and South Africa. By that, I was able to 
keep an analytical stance that was attuned to infrastructural similarities 
and simultaneously to contrastive moments visible in data practices, which 
allowed us to unpack contrastive moments instead of reducing them to 
comparison. The process further unfolded as a movement between field-
notes, observations, informal conversations, and local policy texts, particu-
larly foregrounding the multiplicity of data practices that coexist across 
analog and digital systems. 

A sociomaterial orientation shaped how we approached attendance, 
since we considered it as enacted through the relations between people, 
technologies, policies, and historical conditions. This allowed us to trace 
how absence and presence were configured by infrastructural and institu-
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tional arrangements, and how educational staff navigated or resisted these 
arrangements. It also helped us to foreground the ways in which data prac-
tices were constituted by aspects of inequality, accountability, and insti-
tutional repair. More specifically, we followed moments of maintenance, 
frictions, and breakdowns: moments when teachers used paper registers 
alongside digital platforms, when attendance was negotiated to maintain 
access to social welfare benefits, or when presence was formally recorded 
but relationally absent. These moments were not treated as exceptions, 
but as “rich points” in terms of how absence data are made. Rather than 
flattening attendance into a shared metric, the analysis therefore unpacked 
local contingencies of a seemingly universal practice that is easily quanti-
fied on platforms.

Paper 4:
This paper takes a slightly different approach to the previous ones, adopt-
ing a more methodological and reflexive stance. We use the development 
and use of InfraReveal as a starting point to reflect on the epistemolo-
gies of data visualizations and their entanglement with infrastructures. 
Rather than analyzing data through the tool, we analyze the tool itself 
to question how it makes certain aspects visible while obscuring others, 
and how it shapes knowledge production and governance. Drawing on a 
sociomaterial orientation, we emphasize that visualizations are partial, and 
performative, rather than neutral representations. The analytical process 
was shaped by iterative design choices, across design workshops, teacher 
sessions, and internal discussions. We approached InfraReveal as a tool for 
defamiliarization, which is used to provoke questions about what becomes 
visible and why. The decisions we made about the design, how to visualize 
traffic, whether to include route tracing, or how filters are structured were 
epistemic and ethical choices, rather than technical ones. By discussing 
this, we emphasize the tensions and politics of visibility in data infrastruc-
tures and educational research, which makes InfraReveal a site of critique 
and an entry point for broader discussions about how data representations 
are made and contested.
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tional arrangements, and how educational staff navigated or resisted these 
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are made and contested.
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ETHICAL CONSIDERATIONS & JUDGEMENTS 
Having outlined the empirical contexts, data generation, and analytical 
approaches, I will now turn to research ethics, which are a central element 
in good research practice (i.e., the way fieldwork is conducted and the 
empirical material is generated and analyzed). 

In this discussion, I chose to focus on the “produced” aspects of ethics; 
the options, choices, and judgements that acknowledge that the phenom-
ena to be explored are numerous and, especially in qualitative research, 
require a sensibility toward e.g. the context. Therefore, I do not consider 
a unified approach through strict ethical rules as realistic. Instead, ethics 
– for this dissertation – are not focused on in terms of ethical decisions, 
which imply a clear-cut, black-or-white solution to potential ethical dilem-
mas, but instead on ethical considerations and judgements. Ethical judge-
ments do account for the base of ethics and ethical judgements that are 
shaped, influenced, and constrained by the contextual and situated nature 
of a research persona and the phenomenon to be studied, also including the 
tacit, embodied, and inarticulate understandings of the world through 
practices and experience (Ess, 2020). This, however, in combination with 
an awareness of the range of unique and various situations that can emerge 
in a split second, during e.g. ethnographic fieldwork, requires an ongoing 
and iterative process of reflection concerning research ethics and ethical 
judgements (Warfield et al., 2019). 

Therefore, I view ethical judgements in this dissertation as strongly con-
nected to me as the individual researcher, who has prepared and performed 
the process. At the same time, I also view the researcher as relational, as con-
stantly becoming through relations with the context, other human actors, 
and non-human actors that also shape, constrain, and influence ethical 
judgements. In the network that constitutes my ethical judgements, there 
are policy guidelines such as the ones issued by the Swedish Ethics Council 
and international guidelines that focus on internet research and such as the 
Association of Internet Researchers (AoIR) Guidelines. Furthermore, the 
political and theoretical context in which I position myself and this disser-
tation adds further aspects, such as the need for self-reflexivity. particularly 
through feminist approaches to ethics (Kitchin & Lauriault, 2018). Nev-
ertheless, there are some common and overarching ideas, that sharr a basic 
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set of principles to be considered that lie or ought to lie at the base of all 
ethical research, such as a focus on the privacy, wellbeing, and integrity of 
individual human beings, or “respect, beneficence, and justice” (Zimmer, 
2018, p. 2). However, ethical judgement moves beyond these core princi-
ples, as it takes the whole research process, the approach, the data analysis, 
and dissemination into consideration.

While the relational understanding and acknowledging of the network 
that frames my ethical judgement is important, this relational under-
standing might be rather abstract and tacit for the “practical” part of my 
research. Thus, I consider Markham’s proposal to approach ethics as a 
method (Markham et al., 2018) as a way to connect research ethics and 
judgements with the “visible workings” of ethics through methods. Eth-
ics as methods focus on the consequentiality of methodic and method-
ological choices, which materialize ethics, changing it from an ephemeral 
idea toward a more explicit aspect. Further, Markham et al. (2018) point 
out that ethics are not simply applied but produced. Here, the individual 
choices, the situatedness of methods, and the possible “junctures” of the 
research process lead to the development and enactment of ethics along-
side the methodological choices. While I agree that “ethics as a method” 
are always emergent, are enacted, and are a “deeply contextual personal 
practice” (Markham et al., 2018, p.  3) they put much of the emphasis 
on the researcher as an individual. This became especially noticeable in 
international fieldwork settings, such as in South Africa and Argentina, 
where I experienced infrastructural and institutional differences, as well as 
postcolonial and political histories that shaped what could be seen, asked, 
or followed. This added layers of reflection, in relation to what kinds of 
knowledge I was producing, and in how I positioned myself as a researcher 
from the ‘Global North’. 

As I mentioned before, I do not do research in a vacuum, but as part of 
a broader environment shaped by colleagues, participants, infrastructures, 
and institutional guidelines e.g. the form of good research practices that 
both enable and constrain certain practices. Similarly, I acknowledge that 
my (analytical) decisions on what to follow, what to amplify, and what to 
treat as significant are situated and selective, I do not take this to mean 
that infrastructures are purely constructed. On the contrary, this disserta-
tion argues that infrastructures are not neutral backdrops but material and 
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institutional conditions that shape educational practice. Thresholds, sche-
mas, and standards do things; they stabilize categories, delimit alternatives, 
and condition action in consequential ways. My aim, therefore, is not to 
relativize these arrangements, but to make them visible and to complicate 
them. While my analysis is inevitably partial and contingent, it is anchored 
in careful empirical attention to the infrastructural sites where educational 
data flows are made, maintained, and contested.

Having explored my overarching understanding of ethics and ethi-
cal judgements as situated and context-dependent, both individual and 
relational, I will now move on to specific ethical judgements during my 
research process.

DOCUMENTS

While policy research seems rather unproblematic ethically speaking and 
seemingly might not require ethical consideration, my positioning as a 
researcher within a network of relations requires me to reflect on the ethi-
cal implications here as well. I am interested in the unpacking of poli-
cies and data infrastructure, how they are made and maintained, their 
effects, how, when, and why they are produced, and also who is silenced in 
the process, which brings certain ontological, epistemological orientations 
and ethical considerations with it. Following this line of thought, I view 
policy as a form of sociomaterial practice, as outlined earlier. I am inter-
preting and criticizing policy documents, meaning that I am also creating 
and shaping discourse around the phenomenon I am researching, which 
I need to acknowledge. Therefore, I take inspiration from the “ethically 
reflexive sociology” presented by Regmi (2019), which explicitly allows 
and requires researchers to express “the conditions and consequences of its 
knowledge production – recognizing that sociology of education is a con-
struction” (Ozga, 2019, p. 11). This means that my analysis of policy is not 
a detached critique, but also participates in shaping how data flows, data 
infrastructures and governance are understood. By that, I am acknowledg-
ing that my work actively constructs particular realities while potentially 
silencing others.
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PRACTICE

The second aspect I want to reflect on concerns the ethical implications 
of studying data infrastructures not as stable technical systems, but as 
sociotechnical arrangements that are constantly made and remade in eve-
ryday practice. This means attending to the sociotechnical practices that 
maintain these flows: aligning platforms, managing breakdowns, navigat-
ing classificatory judgements, and making decisions about what counts as 
legitimate data.

To understand these practices, I follow the sociotechnical work that 
makes infrastructures; not just cables, devices, and interfaces, but also the 
everyday routines, relational dynamics, and organizational cultures that 
make systems work (or not). While my focus is not on teachers’ or staff 
members’ work per se, their practices make otherwise hidden infrastruc-
tures and data flows visible. Through moments like adjusting absence 
thresholds, double-checking a platform entry, or cross-checking with 
other systems, data infrastructures become visible. Since I generated much 
of my material through observations, I need other ethical considerations 
than when engaging with policy documents. From an ethical standpoint, 
this involves informed consent from those whose infrastructuring prac-
tices I observe. While consent was formally gathered before interviews and 
observations, I treated it as an ongoing, situated process and I remained 
attentive to how people relate to the research and to me as a researcher 
over time. Another area that required careful ethical judgement was how 
visible participants and their practices became in the analysis. While all 
material was pseudonymized, the kind of thick, situated descriptions that 
ethnographic work relies on can make re-identification possible. I there-
fore largely avoided the inclusion of direct quotations, and balanced the 
analytical need with the potential risk of recognition or discomfort.

Although students were part of the environments I observed, they were 
not the focus of my study. I did not collect material about students, their 
digital practices, or their personal data infrastructures. That said, I was 
transparent about my presence and focus and made it clear that I was not 
observing them but was rather following how digital platforms and data 
systems are used by staff. Asking for formal consent from students would, 
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in this case, have raised unnecessary concerns and potentially disrupted 
everyday practices without contributing to the aims of the research.

My research project required ethical judgements at every step of my 
research process. While I do not necessarily deal with sensitive or person-
ally identifiable data, other aspects needed to be considered and reflected 
upon on an ongoing basis. However, I see ethics and ethical judgements 
as an ever-shifting continuum, from ethical to unethical, considering the 
situation, the context, the method, and the network the researcher is in, 
and part of the phenomenon to be studied. Central to ethics – and to me 
– is an awareness of ethical guidelines, the relativity and plurality of ethics, 
and its contextual and situated nature with regard to research approaches, 
data generation, analysis, and publication, but also common core princi-
ples that guided me to ethical judgements in my research process.
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CHAPTER 7 

SUMMARY OF PUBLICATIONS

This chapter provides a summary of the publications included in this dis-
sertation and provides an overview of the central findings. 

PAPER 1
Kiesewetter, S.: Contesting the Consensus of Data Interoperability in 
Envisioning Schooling. submitted to Discourse: Studies in the Cultural Poli-
tics of Education (under review)

This paper critically unpacks the seemingly technical standard and concept 
of data interoperability in Swedish education, analyzing how technical 
standards are not just instruments for seamless technical system integra-
tion, but also configure the conditions that shape how governance unfolds; 
by defining what can circulate, connect, or be acted upon. Drawing on 
six Swedish policy documents (2016–2024), the paper uses sociotechni-
cal imaginaries (Jasanoff & Kim, 2015) and problematization (Bacchi, 
2009) to unpack how interoperability is positioned as a technical fix while 
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materializing normative assumptions about what constitutes legitimate 
data, governance, and educational futures. Positioned within science and 
technology studies (STS) and infrastructure studies, the paper foregrounds 
data infrastructures not as stable, but as contested sites where governance, 
market logics, and visions are encoded through seemingly neutral techni-
cal standards. Through its analysis, the paper identifies three interrelated 
discourses: the technical materialization of mundaneness, aspirations of flows 
and frictional complexities, and the marketization of interoperability. These 
illustrate how interoperability standards function as thin but powerful 
infrastructural aspects, stabilizing practices despite disagreement and with-
out the broad consensus they appear to reflect. Rather than treating tech-
nical specifications as transparent or fully open, the paper introduces the 
notion of shadow boxes to describe how even formally accessible standards 
remain opaque to most educational actors and educational researchers. 

The paper contributes to the dissertation’s overarching argument by 
showing how interoperability standards enable and legitimize data flows of 
schooling. They preconfigure the possible transfer and movements of data 
across systems, institutions, and actors, also shaping the very conditions 
under which schooling can be known, governed, and imagined. Rather 
than treating interoperability as an unquestioned technical requirement, 
the study contests it as a political site where educational data infrastruc-
tures are envisioned, but could potentially also be contested. 

PAPER 2
Kiesewetter, S., Bergviken Rensfeldt, A., Hillman, T.: Counting Absence, 
Accounting Care: Digital Thresholds and the Classification of Absence in 
Schools. submitted to Big Data & Society (under review)

This paper examines how persistent absenteeism is produced, stabilized, 
and operationalized within Swedish compulsory education through socio-
technical processes of classification. Drawing on ethnographic fieldwork 
in a Swedish school, the paper traces how absence data are recorded, inter-
preted, and made actionable within everyday school practice. Theoretically 
grounded in infrastructure studies and classificatory judgments (Fourcade, 
2016), the analysis foregrounds “persistent absentee” as a non-neutral 
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representation or description, but sociotechnically enacted through inter-
twined nominal, cardinal, and ordinal judgments. These judgments are 
facilitated and shaped by digital data infrastructures, including arbitrary 
thresholds materialized in platforms and local policy tools such as the 
“attendance stairs”. Attendance data are thereby shown to enact a tension 
between care and control, where care for student wellbeing is materialized 
through infrastructural interventions that are also inherently classificatory 
and disciplinary. Methodologically, the paper draws on the concept of data 
journeys (Bates et al., 2016) to visualize how absence data move across 
multiple sites, situations, and media from classroom check-ins and teacher 
dashboards to printed lists and external agencies. These journeys are not 
seamless; they are shaped by moments of friction, situated judgment, and 
ongoing acts of maintenance and adjustment, also showing the complex 
and often invisible work necessary for the making of data and, in this case, 
data-based classifications.

The paper contributes to the dissertation’s overarching argument by 
focusing on an ethnographic analysis of how data are constituted. It 
explains how thresholds and classifications are infrastructurally enacted 
and how data infrastructures not only mediate but also shape how acts of 
care and control are stabilized and normalized, in platformized schooling.

PAPER 3
Kiesewetter, S. Ferrante, P., Ahiaku, P., Prinsloo, P. (2026): All Absences 
Are Local: Attendance Practices in Argentina, South Africa and Sweden. 
In: Macgilchrist, F., Dussel, I., Prinsloo, P., & Hillman, T. (Eds.). (2026). 
Disturbing Digital Education. Palgrave.

This book chapter examines how attendance-taking, often considered a 
mundane administrative task, becomes a site where care and control are 
infrastructurally enfolded and enacted. Based on contrastive ethnographic 
research in schools in Western Sweden, Buenos Aires, and KwaZulu-Natal, 
it traces how presence and absence are not simply noted but actively con-
structed, interpreted, and acted upon within sociotechnical, institutional, 
and cultural settings. What appears as the same practice – marking attend-
ance – produces very different realities: in Western Sweden, dashboards 
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data-based classifications.

The paper contributes to the dissertation’s overarching argument by 
focusing on an ethnographic analysis of how data are constituted. It 
explains how thresholds and classifications are infrastructurally enacted 
and how data infrastructures not only mediate but also shape how acts of 
care and control are stabilized and normalized, in platformized schooling.
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Are Local: Attendance Practices in Argentina, South Africa and Sweden. 
In: Macgilchrist, F., Dussel, I., Prinsloo, P., & Hillman, T. (Eds.). (2026). 
Disturbing Digital Education. Palgrave.

This book chapter examines how attendance-taking, often considered a 
mundane administrative task, becomes a site where care and control are 
infrastructurally enfolded and enacted. Based on contrastive ethnographic 
research in schools in Western Sweden, Buenos Aires, and KwaZulu-Natal, 
it traces how presence and absence are not simply noted but actively con-
structed, interpreted, and acted upon within sociotechnical, institutional, 
and cultural settings. What appears as the same practice – marking attend-
ance – produces very different realities: in Western Sweden, dashboards 
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and thresholds automated risk and triggered interventions tied to absence-
in-data; in Buenos Aires, analog–digital routines intersected with welfare 
systems, forcing teachers to negotiate or resist when and how to enter data 
in order to protect students and their families from disciplinary conse-
quences; in KwaZulu-Natal, provincial registers tied attendance directly to 
audits and funding, shifting responsibility for structural inequalities onto 
teachers, who found themselves accountable for conditions they could not 
change. 

Drawing on feminist STS and infrastructure studies, the paper argues 
that care and control are not binary, but are continuously in tension and 
enacted differently in each setting. What counts as care, when, and for 
whom depends on infrastructural configurations, school culture, socio-
economic circumstances, and political context. The paper proposes the 
concepts of persistent absenteeism and persistent presenteeism to capture how 
attendance infrastructures stabilize absence or presence in ways that pro-
duce patterned visibilities and invisibilities. Students can be made as per-
sistently absent in data or persistently present in registers while their strug-
gles remain illegible. These distinctions highlight that being counted does 
not necessarily mean being cared for, and that being cared for through data 
can look different across different localities. 

The paper contributes to the dissertation’s focus on data infrastructures 
as relationally enacted by showing how teachers’ data practices make stu-
dents’ absences or presences (in)visible in attendance data. It demonstrates 
that being datafied as absent or present does not equate to being cared for, 
and that mundane practices like attendance-taking are enacted differently 
across different contexts and localities rather than being universal routines. 
In tracing these local enactments, the study raises questions about how 
seemingly mundane administrative tasks such as attendance-taking can 
be quantified through similar platform logics and how schools can fulfil 
their duties of care when mediated through infrastructures that configure 
absence and presence in ways that only partially align with lived realities.
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of data visualisations: On producing certainties, geographies and digitali-
ties in critical educational research. On Education. Journal for Research and 
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This paper critically engages with the role of data visualization in research-
ing and communicating digital education infrastructures. It centers on 
the development and use of InfraReveal, a tool designed within the RED 
project to trace and visualize the hidden data transmissions that constitute 
everyday internet use. By capturing information such as server endpoints 
and data packet trajectories, InfraReveal makes otherwise invisible data 
traces technically visible. The paper expands this technical function into 
a broader epistemological and political reflection on what is made visible, 
and at what cost. It interrogates how visualizations – even when designed 
for critical purposes – risk reproducing certainties, manifesting platform 
geographies, or masking uncertainties. In doing so, it addresses the tension 
between seeming visual clarity and epistemic responsibility, foregrounding 
the need to reflect on how visualizations can both expose and obscure.

The paper also offers a meta-methodological critique: researchers are 
not neutral observers but participants in shaping how infrastructures are 
and can be known and discussed. Through participatory workshops using 
InfraReveal, the study unpacks how researchers make decisions about what 
to visualize, how to categorize, and what to hide or flag, which in turn 
shapes how educational actors perceive and respond to the data infrastruc-
tures around them. 

The paper contributes to the dissertation by offering a different perspec-
tive on data flows: first, as technical phenomena that require infrastruc-
tural tools to become visible; second, as a critical question on how visibility 
is constructed and at what cost; and third, as methodological reflections on 
the researcher’s role in infrastructuring visibility itself. Through this, the 
paper contributes to the dissertation’s overarching concern with how data 
infrastructures govern by making certain aspects visible, knowable, and 
discussable in education, while others remain hidden or obscured.



100

and thresholds automated risk and triggered interventions tied to absence-
in-data; in Buenos Aires, analog–digital routines intersected with welfare 
systems, forcing teachers to negotiate or resist when and how to enter data 
in order to protect students and their families from disciplinary conse-
quences; in KwaZulu-Natal, provincial registers tied attendance directly to 
audits and funding, shifting responsibility for structural inequalities onto 
teachers, who found themselves accountable for conditions they could not 
change. 

Drawing on feminist STS and infrastructure studies, the paper argues 
that care and control are not binary, but are continuously in tension and 
enacted differently in each setting. What counts as care, when, and for 
whom depends on infrastructural configurations, school culture, socio-
economic circumstances, and political context. The paper proposes the 
concepts of persistent absenteeism and persistent presenteeism to capture how 
attendance infrastructures stabilize absence or presence in ways that pro-
duce patterned visibilities and invisibilities. Students can be made as per-
sistently absent in data or persistently present in registers while their strug-
gles remain illegible. These distinctions highlight that being counted does 
not necessarily mean being cared for, and that being cared for through data 
can look different across different localities. 

The paper contributes to the dissertation’s focus on data infrastructures 
as relationally enacted by showing how teachers’ data practices make stu-
dents’ absences or presences (in)visible in attendance data. It demonstrates 
that being datafied as absent or present does not equate to being cared for, 
and that mundane practices like attendance-taking are enacted differently 
across different contexts and localities rather than being universal routines. 
In tracing these local enactments, the study raises questions about how 
seemingly mundane administrative tasks such as attendance-taking can 
be quantified through similar platform logics and how schools can fulfil 
their duties of care when mediated through infrastructures that configure 
absence and presence in ways that only partially align with lived realities.

101

PAPER 4
Hillman, T., Macgilchrist, F., & Kiesewetter, S. (2023). Epistemologies 
of data visualisations: On producing certainties, geographies and digitali-
ties in critical educational research. On Education. Journal for Research and 
Debate, 6(18).https://doi.org/10.17899/on_ed.2023.18.3

This paper critically engages with the role of data visualization in research-
ing and communicating digital education infrastructures. It centers on 
the development and use of InfraReveal, a tool designed within the RED 
project to trace and visualize the hidden data transmissions that constitute 
everyday internet use. By capturing information such as server endpoints 
and data packet trajectories, InfraReveal makes otherwise invisible data 
traces technically visible. The paper expands this technical function into 
a broader epistemological and political reflection on what is made visible, 
and at what cost. It interrogates how visualizations – even when designed 
for critical purposes – risk reproducing certainties, manifesting platform 
geographies, or masking uncertainties. In doing so, it addresses the tension 
between seeming visual clarity and epistemic responsibility, foregrounding 
the need to reflect on how visualizations can both expose and obscure.

The paper also offers a meta-methodological critique: researchers are 
not neutral observers but participants in shaping how infrastructures are 
and can be known and discussed. Through participatory workshops using 
InfraReveal, the study unpacks how researchers make decisions about what 
to visualize, how to categorize, and what to hide or flag, which in turn 
shapes how educational actors perceive and respond to the data infrastruc-
tures around them. 

The paper contributes to the dissertation by offering a different perspec-
tive on data flows: first, as technical phenomena that require infrastruc-
tural tools to become visible; second, as a critical question on how visibility 
is constructed and at what cost; and third, as methodological reflections on 
the researcher’s role in infrastructuring visibility itself. Through this, the 
paper contributes to the dissertation’s overarching concern with how data 
infrastructures govern by making certain aspects visible, knowable, and 
discussable in education, while others remain hidden or obscured.



102 103

CHAPTER 8 

DISCUSSION

This dissertation asserts that governance in education today is infrastruc-
tural: it is enacted through the technical arrangements and everyday prac-
tices that make data flow. It finds that interoperability standards, classi-
ficatory thresholds, discretionary adjustments, and visualization do not 
merely support administration; they shape what can be seen, compared, 
and acted upon. It argues that data infrastructures and data flows, in this 
sense, are not background supports but constitutive of how governing 
takes place. Building on and extending insights from STS and critical edu-
cation research, it shows that governance unfolds not only through inten-
sified visibility at a distance, but also through the hiddenness and opacity 
that structures what can be known and acted upon in education.

The purpose of this chapter is to substantiate and develop these claims. 
I do so in three steps. First, I address how data flows are made and main-
tained through standards, thresholds, discretionary alignments, and visu-
alizations. Second, I turn to their effects, examining how infrastructures 
shape visibility and opacity with consequences for fiduciary duties of care. 
Finally, I draw on the heuristic of hidden and opaque modes of governance 
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to conceptualize how invisibility and illegibility are made and maintained 
through educational data infrastructures. In each step, I bring the four 
papers into the conversation, not to reduce governance to a single logic, 
but to demonstrate how it is distributed across technical specifications, 
institutional routines, and situated judgments.

The empirical work in this dissertation demonstrates that, like other 
welfare institutions, education is increasingly datafied and entangled with 
platforms, standards, and classificatory practices; entanglements that are 
made possible, and continually reconfigured and shaped, by data infra-
structures and data flows. Rather than being neutral, prior research in 
education has shown that such arrangements actively shape what is made 
visible, comparable, and governable (Ball, 2009; Ozga, 2009; William-
son, 2017a). However, what has remained under-examined is the focus of 
this dissertation: the consequential but seemingly mundane and technical 
details of infrastructures and data flows, such as standards, thresholds, and 
visualizations, as well as the continual acts of maintenance, repair, and 
negotiation through which governance is enacted. As I have shown, these 
details include the standards that format data, the thresholds that clas-
sify students, the everyday adjustments teachers and administrators make 
to keep systems working, and the visualization practices that make data 
(flows) interpretable while simultaneously shaping what is foregrounded, 
what is hidden, and what is left invisible. In this discussion chapter, I 
return to these topics in relation to the broader question that opened this 
dissertation: How is education governed and made governable through the 
infrastructuring of digital data flows?

My approach has been to assemble in order to complicate, and to com-
plicate by assembling: not to reduce governance to a single logic or layer, 
but to unpack how it unfolds across technical specifications, institutional 
routines, and local interpretations. In Chapter 6, I noted my intention to 
stay with the “mess, confusion, and relative disorder” (Law, 2004, p. 2), 
and this has remained a guiding orientation. During my empirical engage-
ment, I encountered standards, thresholds, repairs, visualizations and data 
flows as interwoven, only making sense in relation to one another. This 
complicated my fieldwork, but also complicated the organization of this 
discussion chapter. The distinctions I make to organize this chapter – 
between how data flows are made and maintained, their effects, and the 
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modes of governance – should therefore be read as arbitrary but necessary 
decisions rather than empirical separations. They are not separate catego-
ries that “exist” on their own, but are meant to navigate the complexity 
and messiness I encountered. With this in mind, the chapter proceeds by 
bringing the four papers into conversation to address the research ques-
tions. This discussion chapter proceeds as follows: First, I address how edu-
cation data flows are made and maintained (RQ 1). Second, I turn to their 
effects: how these flows shape what becomes knowable, and actionable in 
education, and with what consequences (RQ 2). After that, I return to the 
overarching research question, developing the argument that educational 
governance today is infrastructural, and that it operates through hidden 
and opaque modes that demand closer attention. Finally, I clarify the con-
tributions, implications, and directions for future research.

MAKING AND MAINTAINING DATA FLOWS
Schools and welfare institutions have long been organized through reg-
isters, reporting routines, and technical systems that document students 
and distribute responsibility, and it may appear self-evident by now to 
say that infrastructures matter for governance in education. However, the 
infrastructural configurations and the ways of governing they make pos-
sible and materialize have rarely been the central object of educational 
research. More often, they have been put in the background, as the “sym-
bolic sewers” (Star, 1999, p. 379) through which data is made and made 
to move. Recent work in education research has begun to shift this focus 
to highlight infrastructures and that data are always constituted in socio-
technical relations (Hartong et al., 2021; Kerssens & van Dijck, 2021; 
Lewis & Hartong, 2021; Ratner & Gad, 2019), or to draw attention to 
the patchwork nature of school platforms (Pangrazio, Selwyn et al., 2022). 
However, this work tends to background the mundane details that are 
required to make data and maintain their flows. It is precisely these details 
that this study highlights as being central to understanding how infrastruc-
tural governance is configured and enacted.

Across the empirical sites of this study, data infrastructures and data 
flows did not simply “emerge” or move smoothly across systems. They 
were assembled, aligned, and continually maintained through standards, 
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thresholds, everyday adjustments, and visualization practices. Interopera-
bility standards (Paper 1), specifically, operate as instruments of alignment 
and anticipation. Through my empirical engagement with interoperability 
standards for Swedish education (Paper 1) I could unpack how data sche-
mas, Universal Modelling Language (UML) diagrams, and application 
programming interface (API) specifications format which education data 
can move and standardize how it must be represented. A small but telling 
example is the data type “code_sex” for biological sex, with possible values 
such as “male”, “female”, and “unknown”, demonstrating how (technical) 
definitions become infrastructural norms, since such definitions encode 
defaults, exclusions, and visions of what counts as educationally relevant, 
configuring what kinds of bodies, practices, or needs can register within 
platforms. Once widely implemented they become a modus operandi, 
increasingly disappearing from view and contestation. This illustrates how 
governance is enacted through configuration that include not policy docu-
ments but also the technical defaults sedimented in standards.

Additionally, the interoperability standards did more than align data 
formats and student identities; they also envisioned the future. Across 
iterations, the UML diagrams presented in the Interoperability Standards 
expanded year by year, from predominantly administrative aspects in 2018 
toward more expansive ones in 2020–2024, which visualized an increas-
ingly diverse technical landscape that had allowed for additional entities 
and coordination with more (international) actors. Over the same period, 
the standards shifted from SCIM (System for Cross-Domain Identity 
Management) protocols toward OpenAPI/Swagger, reorienting interoper-
ability work into REST-based developer conventions and aligned school 
data infrastructures, with widely used internet standards and their scaling 
possibilities. When schools and municipalities “conformed” to become 
or remain interoperable, the interoperability standard also recentralized 
a formally decentralized education system. Not by statute or policy, but 
through visions and technical details that aligned local platforms to inter-
national API specifications and a (national) data ontology. From an STS 
perspective, these are not neutral technical refinements but interventions 
that sort, prioritize, and exclude (Bowker & Star, 2000), stabilizing par-
ticular realities (Lampland & Star, 2009). 
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Critical data and education scholarship has traced similar dynamics, 
showing how platforms and infrastructures are enacted as sociotechnical 
assemblages that arrange data into governable knowledge (Iliadis & Russo, 
2016; Kerssens & van Dijck, 2021; Kitchin, 2014; Sellar, 2015; William-
son, 2017b). What my findings add is a view that includes the techni-
cal textures making data flow: data standards, application programming 
interface (API) specifications, and Universal Modelling Language (UML) 
diagrams where imaginaries are sedimented as alignment diagrams and 
data fields. Shifts visible in technical standards like the widening scope of 
UML descriptions and the articulation of OpenAPI do not simply make 
existing systems interoperate; they configure who and what can plug in, 
on which terms, and with what horizons of scale, institutionalizing an 
imaginary in which schooling becomes governable through intensifying 
flows across municipal and potentially national boundaries. In that sense, 
the standards configure the conditions of infrastructural governance: they 
transmit information but also pre-format what can circulate, how it will 
be compared, and who is positioned to act upon it. This analysis extends 
existing research on datafication in education (Candido, 2020; Kerssens 
& van Dijck, 2021; Williamson et al., 2023; Zakharova & Jarke, 2022) 
by making the technical texture of data infrastructure visible, while also 
foregrounding the anticipatory dimension, specifically how sociotechni-
cal imaginaries are materialized as alignment diagrams and data schema 
fields. In doing so, I argue that unpacking governance requires attention 
to the technical texture of infrastructures, since it is also the specifications, 
schemas, and standards through which educational practices and realities 
are continually reconfigured.

Thresholds (Paper 2) demonstrate another way in which data flows are 
made and maintained. Embedded in platforms, registers, and dashboards, 
thresholds function as a way to align systems, students, and educational 
staff and provide a way to aggregate and compare. In this sense, thresh-
olds, much like interoperability standards, align heterogeneous practices 
by defining common points of reference across schools and municipali-
ties. Research on indicators and classificatory systems has shown how indi-
cators, classifications, and – by extension – thresholds are never neutral 
descriptions but make data flow and become governable (Bowker & Star, 
2000; Fourcade, 2016; Lampland & Star, 2009). The “20%” threshold 
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demonstrates this logic: it did not merely summarize attendance records 
but reformatted them into a category that could circulate as an object of 
concern through educational infrastructures. While not complex algorith-
mic systems, such thresholds already encode conditional logics – “if x, then 
y” – that automate when attention must be triggered. This confirms and 
resonates with Bodén’s (2013) analysis that absence is performed through 
documentation, rather than simply being recorded, and complicates Wil-
liamson’s (2017a) account of how indicators in digital governance create 
problems to be acted upon. Thresholds, in this sense, are infrastructural 
“bottlenecks” that configure data flows by constituting local and variable 
attendance practices into exchangeable numbers that can be compared, 
escalated, and acted upon. From a governance perspective then, interop-
erability standards can be seen to redistribute authority by recentralizing 
local decisions into technical defaults.

My findings also suggest that thresholds stabilize certain data flows by 
embedding classification into data infrastructures. What appeared to be 
a simple number was, in practice, ensuring that certain data could flow 
across systems, be integrated into dashboards, and trigger further process-
ing by administrative routines. The work of thresholds, therefore, is not 
confined to the moment of interpretation but to the prior formatting of 
data flows. In this way, governance is enacted in the very processes that 
organize, classify, and stabilize flows of data. However, classificatory judge-
ments and thresholds needed to be continuously made. It is here that the 
findings presented in Paper 3 brought another layer into view, showing 
how data infrastructures and data flows in Sweden, Argentina, and South 
Africa were enacted through adjustments, work, and resistances.

By tracing these dynamics, the findings reported in Paper 3 foreground 
how infrastructural governance also operates through the discretionary 
labor of educators. The data work of repairing errors, adjusting notes, 
and resisting data entry became central to keeping (certain) data flow-
ing. Teachers not only “recorded” students’ absences and presences; they 
also established what would be allowed to appear in data, what could be 
delayed, and what would remain local knowledge. In these moments, gov-
ernance was not visible as policy or platform directives but through the 
everyday effort to align data. The act of walking down a hallway to confirm 
whether a student was truly absent, of deciding not to enter data into a 
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platform to prevent a family from losing welfare benefits, or of correcting 
late arrivals illustrates how professional discretion was folded into data 
infrastructures. Such practices exemplify that classification do not simply 
happen at the moment of digital entry; it is distributed across conversa-
tions, hesitations, repairs, and compromises. This confirms what feminist 
STS scholars have long argued: that care is inseparable from maintenance, 
and that maintenance is rarely neutral. Teachers “cared for data” (Fryden-
lund, 2023; Zakharova & Jarke, 2022) in ways that were simultaneously 
ethical and technical, negotiating between what the system demanded and 
what they considered justifiable in the circumstances. What was aggregated 
as smooth numbers, percentages, color codes, and risk thresholds rested on 
fragile, situated acts of judgement that often remained invisible outside 
the classroom or the administrator’s office. However, it was precisely this 
invisibility that gave the impression of order, enabling data to move as if 
they were stable facts rather than the outcome of ongoing reconciliation.

My findings confirm sociomaterial insights that infrastructures are 
contingent and relational (Star, 1999; Mol, 2008; Loukissas, 2019). Data 
infrastructures and flows do not function in the background and occasion-
ally break down; they are sustained in practice by continual alignments 
between teachers, administrators, and digital systems. This extends recent 
work on the patchwork character of platforms and the role of mainte-
nance and care in datafication (Pangrazio, Selwyn, et al., 2022; Selwyn, 
2020; Zakharova & Jarke, 2022). However, what my findings made vis-
ible is that the work that sustained data flows disappeared once it was 
aggregated; for example, gestures of care disappeared once they had been 
formalized as data points. At the same time, my findings complicate more 
linear accounts of digital governance that depict standards, platforms, or 
policy logics as moving “downstream” into schools (Williamson, 2017a; 
Decuypere, 2021). My findings reframe governance as enacted in the eve-
ryday acts of infrastructuring that enable data to flow at all. Infrastructural 
governance, then, depends on what might otherwise appear as peripheral 
“fixes”. These fixes are the sites where classifications are negotiated, where 
care and control are balanced, and where responsibility is redistributed 
downward to educators who make and maintain data flows.

The participatory visualization of InfraReveal reported in Paper 4 com-
plicates this further, by questioning how making infrastructures visible 
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itself is a way of configuring flows and, at the same time, of governing what 
could be known and acted upon. Visualizations do not simply reveal what 
is already there; they also configure which relations are made knowable, by 
whom, and with what consequences. Building on work influenced by STS 
and critical data studies (e.g. Macgilchrist, 2019; Ratner, 2024), the find-
ings foreground the epistemic politics of visualization: representations of 
data flows are not neutral, but interventions that shape how infrastructures 
are understood, navigated, and governed. InfraReveal, while designed to 
surface hidden aspects of internet data exchange, also only made certain 
types of flows visible while concealing others. What came into view was a 
tension: efforts to increase visibility also structured the conditions of leg-
ibility. Rather than offering an unmediated account of the digital, the tool 
itself became part of the infrastructure it intended to expose, selectively 
ordering attention, relevance, and possible critique. 

Considered together, these findings help answer the second research 
question – in what manner are digital data flows made and maintained in 
education – by establishing that they have technical texture but also are 
not pre-existing or simply technical, instead being made and maintained 
through seemingly mundane standards, visions, thresholds, repairs, and 
what is visualized. By tracing these dynamics across my papers, the dis-
sertation demonstrates that infrastructural governance is not only enacted 
through top-down policy documents or accountability frameworks but 
also through the mundane details. Data flows are stabilized through 
visions (Paper 1), technical defaults such as thresholds (Paper 2), discre-
tionary data practices (Paper 3), and visualizations that configure what is 
made knowable (Paper 4).

Positioned in relation to existing research, this dissertation makes two 
contributions. First, it confirms long-standing STS insights (Bowker & 
Star, 2000; Fourcade, 2016) that infrastructures are not neutral supports 
but active sites of classification and control, while extending these insights 
into the specific terrain of educational data flows. Second, it adds granu-
larity and reframes critical studies of educational datafication, platformi-
zation, and algorithmization (Decuypere, 2021; Gulson et al., 2022) by 
demonstrating that governance is infrastructural: it is enacted through the 
sociomaterial work of making and maintaining data flows, where stand-
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ards and thresholds format what can circulate, visualizations shape legibil-
ity, and continuous repair keeps data flowing.

Having shown how data infrastructures and flows are made and main-
tained, the next section discusses their effects: how they shape what and 
who can be seen, classified, and acted upon in schools, and with what 
consequences. The focus shifts from making data flow to how visibility and 
opacity are configured, and to how infrastructural governance reconfigures 
the fiduciary duty of care by making some phenomena legible as problems 
while leaving others unseeable or uninterpretable.

EFFECTS OF/ON VISIBILITY, OPACITY, AND THE 
FIDUCIARY DUTY OF CARE

In the following text, I will trail data flows into their effects and discuss the 
implications of how infrastructures configure what comes into view and 
what recedes, with consequences for how problems are classified, actions 
are triggered, and duties of care are and can be enacted.

As pointed out in the literature review, scholarship in fields such as 
critical policy sociology has established how power operates at a distance, 
through indicators, comparisons, and accountability mechanisms (Ball, 
2009; Ozga, 2009; Lawn, 2011). Work in the field of critical EdTech stud-
ies has extended these insights, showing how datafication, platformization, 
and algorithmization intensify visibility and extend the reach of govern-
ance (Williamson, 2017a; Decuypere, 2021; Gulson et al., 2022). These 
studies have been crucial in re-framing education governance as a matter 
of making schools, teachers, and students “knowable” through metrics and 
indicators in a more intensified manner. However, less attention has been 
paid to the mundane but consequential infrastructural configurations that 
make some aspects visible while omitting others. 

In this section, I argue that the effects of such configurations are two-
fold. First, infrastructures constitute and enact who becomes visible and 
what remains opaque, shaping what can be seen and acted upon through 
data or not. Second, infrastructural arrangements reconfigure how care is 
enacted in schooling: they embed professional discretion within classifica-
tory routines, enfolding fiduciary obligations with the very logics that also 
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sustain surveillance and control. This reconfiguration matters because it 
shifts schools from welfare institutions with a fiduciary duty of care into 
infrastructural nodes of classification and intervention. When this duty is 
reorganized through technical formats, thresholds, and dashboards, the 
ethical and political foundations shift. Visibility may increase, but leg-
ibility and accountability do not necessarily follow. Infrastructural govern-
ance, then, is not only a technical issue but also a political one, because it 
redistributes responsibility, reconfigures professional judgment, and con-
stitutes how risks and needs are seen, and acted upon.

In my empirical materials, interoperability standards constituted, 
arranged, and aligned data flows through technical specifications and 
visions of the future (Paper 1). UML schemas, data ontologies, and API 
alignments defined which data could circulate and which practices and 
realities disappeared from view. Recent education research has pointed to 
the authority of data – and specifically interoperability – in coordinating 
actors and systems without making such alignments visible (Hartong et 
al., 2021; Kerssens & van Dijck, 2021). In the Swedish case, however, the 
documentation of interoperability standards was formally open and, theo-
retically, accessible. What became apparent in my findings was, conversely, 
that this formal openness masked practical opacity. Following Latour’s 
call to attend to the ‘black box’ (1987), I coined the term shadow box 
(Paper 1) to capture this phenomenon of formal openness combined with 
practical inaccessibility and opacity. Standards appeared to be transparent 
but remained illegible to most of those governed by them. This extends 
recent work by Richter et al. (2021) on standards such as xAPI, by specify-
ing how interoperability standards govern precisely through this shadow-
boxed openness: by stabilizing aspects that remain practically inaccessible 
to practitioners, while expanding the domains of what can be made to 
circulate and what can be governed. 

Similarly opaque and equally consequential are (classificatory) thresh-
olds (Paper 2). In my empirical material, problematic absences became 
governable not at the point of registration, but at the moment they crossed 
a predefined cut-off, an infrastructurally stabilized marker that converted 
administrative data into a risk category, also triggering interventions and 
acting as a form of selective visibility in which variability became risk, 
and local context disappeared. What appeared as a neutral aid for teach-
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ers to identify students in need was normative: a fixed classification that 
mandated action regardless of context. These thresholds, inscribed in 
forms, visualized in dashboards, and operationalized in routines, trans-
formed judgment into obligation. However, the reason for their author-
ity was not professional or pedagogical judgements or legal regulation, 
but their omnipresence within digital systems and interfaces. As a result, 
they became infrastructural facts: visible, but unexamined; actionable, 
and simultaneously opaque. Their opacity was based not on secrecy but 
in their apparent technicity, embedded in platform logic, interface design, 
and reporting procedures in ways that made their origins and exclusions 
inaccessible. The thresholds were therefore opaque: they appeared open, 
but offered no interpretive space for questioning why they had been set, 
what assumptions they carried, or how they excluded other ways of under-
standing absence. In this way, thresholds governed infrastructurally: not by 
making absence visible, but by deciding when absence counted, what kind 
of absence became actionable, and whose presence remained invisible.

My study therefore complicates indicator and visibility accounts of 
digital governance (Gorur & Arnold, 2021; Grek et al., 2021; Hardy & 
Lewis, 2018; Jarke & Macgilchrist, 2021)  which often treat dashboards 
or performance metrics as the decisive moment where visibility translates 
into action. Teachers could see the percentage that triggered concern, but 
not its origin or the exclusions it produced. Thresholds, similar to inter-
operability standards then, govern through opacity; formally public, but 
illegible in practice. These findings confirm Fourcade’s (2016) argument 
that classificatory judgements are constitutive of social order: the “20%” 
marker did not simply summarize variation in attendance, it actively made 
absences and presences into a problem. This substantiates Bowker and 
Star’s (2000) insistence that classification systems, however technical they 
appear, shape life chances through their embedded decisions, and resonates 
with Bodén’s (2013) and Williamson’s (2017a) critiques of indicators in 
digital governance, where categories do not neutrally describe but produce 
governable problems. My findings also extend Bodén’s (2016) insight that 
absences are performed through documentation: not simply recorded but 
enacted into being. Where Bodén (2016) highlighted how absence-taking 
was always more than an administrative routine, I establish how, through 
data infrastructures and data flows, absence was not only performed but 
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also reclassified into thresholds that configured when concern turned into 
intervention. In this sense, the “doing of absence” was inseparable from the 
infrastructural cut-offs that configured when variability became risk. This 
reframes thresholds from being seen as arbitrary or policy-driven artefacts 
to understanding them as enacted through platforms and local routines. 
These findings also extend recent work focused on platform governance 
(Decuypere, 2021; Gulson et al., 2022) by tracing how numerical cut-
offs enacted in local platforms naturalize categories of risk and redistribute 
responsibility across teachers, administrators, and external agencies. They 
also invite increased specificity in the debates on care and control (Mol, 
2008; Puig De La Bellacasa, 2011; Zakharova & Jarke, 2022) by showing 
how a cut-off can simultaneously express concern for student wellbeing 
and enforce disciplinary intervention, depending on how it is materialized.

While thresholds demanded action, my findings also show the role 
teachers play in configuring (in)visibility (Paper 3), enfolding care and 
control. Decisions to delay, correct, annotate, or even refuse to enter data 
may look like mundane aspects of reporting, but they were also judgments 
that were simultaneously ethical and technical. In analogy with Loukissas’s 
(2019) claim that “all data are local”, and in my case all absences are local, 
my findings demonstrate how data practices differ across localities. What 
appears as mundane, administrative, and easily standardized reporting, 
such as attendance, is a heterogeneous and localized practice. The num-
bers, percentages, and color codes that flow rest on fragile acts of judgment 
that remain mostly invisible outside classrooms and offices. 

Such localized and often invisible negotiations around data foreground 
that governance is also a matter of care: of who notices, decides, and acts. 
To understand what is at stake in these shifts, it is necessary to consider 
how data infrastructures reorganize the fiduciary duty of care. Schools and 
teachers have a fiduciary duty of care, to act in the best interests of their 
students; a duty that historically rested on the professional judgments 
of teachers who noticed, asked, and followed up. However, as shown in 
Paper 3, this responsibility is increasingly reorganized through digital 
data infrastructures. Across the three localities I studied, the enactment 
of fiduciary care differed and was expressed through compliance with data 
thresholds, but also through discretionary non-reporting. Infrastructures 
did not remove care but folded it into digital systems, where care and con-
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trol became entangled. Teachers still cared, but their judgments increas-
ingly had to deal with thresholds, color-coded dashboards, and reporting 
routines. Professional – and also caring – judgements were increasingly 
filtered through infrastructures that reconfigured what action was possible 
or required. A single data entry, whether made or not, could initiate very 
different trajectories depending on how it flowed. Care became insepara-
ble from classification and data flows: to care was to classify, and to classify 
was to govern. One consequence was patterned visibility. Students flagged 
as crossing absence thresholds became infrastructurally hyper-visible, clas-
sified as persistently absent, triggering concern and intervention. Others, 
despite signs of struggles, remained invisible simply because they were per-
sistently present in data. Being datafied as absent or present was not the 
same as being seen or cared for.

Infrastructural governance, therefore, intensifies the tension between 
care and control, by enfolding them into the technical routines through 
which action becomes mandated. My findings, therefore, extend and con-
firm Mol’s (2008) conceptualization of care as always multiple and situ-
ated by establishing how data infrastructures enact care through classifica-
tory routines that also sustain control. Data flows do not simply increase 
visibility; they configure what can be seen, acted on, or ignored, while 
making invisible the professional work, pedagogical judgments, and fric-
tions that produce those visibilities. In this sense, care and control are not 
opposites but effects of infrastructural governance that constitute when 
concern becomes actionable, and under which terms.

This has real-world consequences. The very tools and visualizations 
positioned to help educators to care for students, via dashboards, alerts, 
and thresholds, can also harm students by triggering interventions that 
overlook the reasons behind absence, erasing context in favor of compli-
ance. The participatory visualization of InfraReveal reported in Paper 4 
complicates this further, by questioning how making technical data trans-
mission visible governs what could be known and acted upon. The find-
ings confirm work in STS and critical data studies that emphasizes the 
epistemic politics of visualization: data displays do not simply represent 
reality, they actively structure what can be seen, compared, and ques-
tioned (Bruun & Vejlin, 2025; Hardy et al., 2025; Jarke & Macgilchrist, 
2021). This dynamic is further exemplified by InfraReveal, which made 
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trol became entangled. Teachers still cared, but their judgments increas-
ingly had to deal with thresholds, color-coded dashboards, and reporting 
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overlook the reasons behind absence, erasing context in favor of compli-
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mission visible governs what could be known and acted upon. The find-
ings confirm work in STS and critical data studies that emphasizes the 
epistemic politics of visualization: data displays do not simply represent 
reality, they actively structure what can be seen, compared, and ques-
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2021). This dynamic is further exemplified by InfraReveal, which made 
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some flows knowable while obscuring others, illustrating how every act 
of making visible also delimits what can be seen. Teachers were invited to 
interrogate how data was transferred, but not to question how categories 
had been set in the first place. The tool therefore opened up new spaces 
for reflection while foreclosing others: it created legibility in some direc-
tions while naturalizing technical decisions in others. What became visible 
through InfraReveal was not an unmediated reality but a curated version 
enacted through design choices about foreground and background. Vis-
ibility, in this sense, is not inherently empowering. When infrastructures 
make some students hyper-visible as “at risk” while making the conditions 
that produce absence invisible, visibility itself can reinforce inequality. The 
fiduciary duty to care is therefore complicated by the very infrastructures 
that are meant to support it.

Schools have long been understood as institutions with a fiduciary duty 
of care, tasked with instruction as well as safeguarding wellbeing, but based 
on these findings, their role is increasingly reconfigured. Data infrastruc-
tures and data flows reframe this fiduciary role by translating concern into 
categories and thresholds (Paper 2), collapsing professional discretion into 
technical data points (Paper 1), and binding educators into accountability 
systems that reach beyond the classroom (Paper 3). Schools become sites 
where categories such as “persistently absent” or “at risk” stabilize, circu-
late, and are acted upon. To care increasingly means to record, classify, 
and intervene according to infrastructural logics that reconfigure fiduciary 
duties of care as classificatory control.

In this regard, my findings complicate and reframe dominant accounts 
of digital governance that foreground surveillance and intensified moni-
toring at a distance (Ball, 2009; Ozga, 2009; Williamson, 2017a). They 
confirm that infrastructures extend visibility and observability, but also 
demonstrate that acts of care and control can be done without seeing or 
knowing. Educational staff acted when thresholds were crossed (Paper 
2). Standards were formally open (Paper 1), but their technical density 
made them illegible to those most affected. Even participatory efforts to 
make infrastructures visible, such as InfraReveal (Paper 4), govern by sta-
bilizing some visibilities in the form of data flows while omitting others. 
These examples echo Pasquale’s (2015) argument that opacity is a political 

117

resource: infrastructures produce opacity not by concealing information 
but by making openness illegible.

Opacity, then, was not the opposite of visibility. The openness of inter-
operability standards (Paper 1) or the dashboard display (Paper 2) pro-
duced impressions of transparency that at the same time foreclosed contes-
tation. What appeared self-evident, concealed classificatory decisions that 
were naturalized as technical necessities. This resonates with critiques of 
visibility in adjacent debates on AI, which caution against equating vis-
ibility with understanding. Calls for transparency via critical data literacy 
(e.g. Pangrazio & Sefton-Green, 2019) or infrastructure literacy (Gray et 
al., 2018), for example, often presume that once data or infrastructures are 
made visible, and once educators and students are better trained to inter-
pret them, accountability will follow. My findings suggest otherwise. The 
problem is not primarily interpretive skill but infrastructural unknowabil-
ity: elements are designed to remain opaque, while technical decisions are 
naturalized as neutral facts. Visibility does not guarantee legibility, nor 
does legibility assure contestability (Ananny & Crawford, 2018; Burrell, 
2016). To take infrastructures seriously requires moving debates on visibil-
ity and literacy beyond individual responsibility, toward an “across” per-
spective, toward the infrastructural configuration that formats what can be 
seen, what must be done, and what cannot easily be questioned. By that, 
we – as critical researchers collectively – can engage with critical questions 
of how data flows reconfigure the fiduciary duty of care in education.

Positioned against this body of work, my findings make three contribu-
tions. First, they confirm long-standing insights from critical policy soci-
ology and sociomaterial studies of governance (Ball, 2009; Ozga, 2009; 
Lawn, 2011; Fenwick, Edwards & Sawchuk, 2015) that visibility is a cen-
tral mechanism of governing at a distance. Second, the findings demon-
strate how fiduciary duties of care are reorganized when made actionable 
through classificatory thresholds, dashboards, and data schemata. Third, 
they complicate recent work in critical education governance and platform 
studies (Decuypere et al., 2021; Gulson et al., 2022; Piattoeva & Bodén, 
2020; Williamson, 2017b) by shifting attention from intensified monitor-
ing and data literacy to infrastructural unknowability: the ways in which 
technical openness produces opacity, professional assessment is reconfig-
ured into obligation, and responsibility is redistributed through the invis-
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ible labor of sustaining data flows. In doing so, this dissertation situates 
infrastructural governance not as a question of intensified visibility but as 
a sociotechnical configuration in which care and control are enfolded in 
and made durable through data flows. It shows that digital data flows do 
not merely transmit information but configure the very conditions under 
which educational life becomes classifiable, knowable, and actionable. 
Through standards, thresholds, and visualizations, data flows define what 
can appear as a problem, who is positioned to act, and how professional 
discretion is organized. Infrastructures thus shape not only what is seen 
but how care and control are enacted: teachers’ discretionary adjustments 
become acts of infrastructural maintenance, thresholds translate variation 
into obligation, and visualizations stabilize selective representations as self-
evident. Governance, therefore, is enacted not simply through visibility, 
but through the formatting of visibility itself—producing opacity as a 
mode of authority and reorganizing the fiduciary duty of care within clas-
sificatory systems that both enable and constrain professional judgment.

Taken together, these findings help answer the third research question 
– in which ways and with what consequences do digital data flows shape 
what becomes knowable and actionable in education – by establishing that 
data flows do not merely transmit information but constitute the very 
conditions under which educational life becomes classifiable, knowable, 
and actionable. Professional discretion is both enabled and constrained: 
educators may adjust categories in acts of care, but once data flow, these 
same categories trigger interventions as acts of control. Thresholds trigger 
interventions by putting obligation into systems; standards and schema 
determine which categories can circulate while making others invisible; 
teachers’ data work embeds care and control tensions into data flows; and 
visualizations such as InfraReveal stabilize some visual representations as 
self-evident while suppressing others. Governance is therefore enacted not 
only by making aspects of education observable, but also by formatting the 
very conditions of visibility, by producing opacity as a mode of authority, 
and by reconfiguring the fiduciary duty of care that schools are expected 
to “enforce”. Professional decisions are not eliminated but reorganized as 
gestures of care, and are folded into classificatory routines that also extend 
control.
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What this brings into view is that the effects of data flows cannot be 
understood solely in terms of intensified visibility or surveillance. Infra-
structures govern not only by exposing but also by concealing, deferring, 
and naturalizing decisions that shape how care and control can be enacted 
in schools. Visibility itself is partial and unstable, while opacity turns out 
to be a constitutive aspect rather than residual. It is from this recognition 
that the next section develops a heuristic distinction between hidden and 
opaque modes of governance.

HIDDEN AND OPAQUE MODES OF GOVERNANCE
The preceding sections have discussed how educational data flows are con-
figured through technical specifications, thresholds, visualizations, and 
everyday practices, and what becomes visible and actionable in education 
is (re-)configured. As I have argued, education governance is increasingly 
infrastructural. My findings establish that infrastructural governance is 
enacted not only through what data infrastructures and data flows make 
visible, but also by structuring what remains unseen, inaccessible, or illeg-
ible. To capture these dynamics, I introduce the notions of hiddenness 
and opacity in relation to infrastructural governance. Hiddenness refers to 
those aspects of infrastructural work that fade into the background of rou-
tine, only surfacing in moments of friction or breakdown (Bowker & Star, 
2000). Opacity, by contrast, refers to infrastructural aspects that appear 
formally open but remain incomprehensible in practice, foreclosing scru-
tiny while naturalizing sometimes arbitrary decisions as neutral facts. To 
account for these tensions, inspired by discussions on artificial intelligence 
(e.g. Ananny & Crawford, 2018; Danaher, 2016), I propose the heuristic 
of hidden and opaque modes of governance.

HIDDEN MODES OF GOVERNANCE

Building on Bowker and Star’s (2000) characterization of infrastructures 
as tending to recede into the background, surfacing only in moments 
of breakdown or friction, my findings demonstrate that hiddenness is a 
condition for governance. What appeared as smooth data flows actually 
depended on continual adjustments that rarely became visible outside 
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classrooms. Teachers and administrators adjusted discrepancies when dif-
ferent registers did not align (Paper 2), deciding which version of a stu-
dent’s presence or absence would be added to the platform. Categories 
were bent, for instance, by excusing absences in ways that never appeared 
in aggregated dashboards (Paper 3). These were not neutral acts of “fix-
ing” but instances of infrastructuring which decided what should count, 
how contradictions would be resolved, and which student realities could 
be translated into the available formats. Once data flowed, the data work 
disappeared from view. However, its effects persisted. In this sense, hid-
denness enacts governance by reconfiguring responsibility into the ordi-
nary routines of teachers and administrators. Authority was not exercised 
through policy directives from above but through stabilized and concealed 
technical standards, and through classificatory decisions. 

OPAQUE MODES OF GOVERNANCE

Despite the presence of hidden modes of governance, infrastructural gov-
ernance does not unfold through hiddenness alone. I extend this discus-
sion by also attending to what I describe as an opaque mode of govern-
ance: moments where data and classifications are theoretically open for 
scrutiny, but remain illegible. 

Opacity in my empirical material was not a matter of infrastructures 
receding into the background, but of infrastructures appearing open while 
remaining illegible. As illustrated in Paper 1, technical infrastructures may 
be formally accessible but remain functionally illegible to those governed 
by them. Data schemas and modelling conventions codify decisions that 
shape data flows. However, their complexity makes scrutiny or participa-
tion less likely. Thresholds (Paper 2) operated similarly: visible on dash-
boards and forms, but opaque in their origins and exclusions, triggering 
interventions without scrutiny. Here, opacity was not the opposite of 
transparency, but its effect: infrastructures looked open, but their technical 
density foreclosed contestation (Paper 4). Opaque modes of governance 
therefore enacted authority by naturalizing (technical) decisions, structur-
ing action as if cut-offs, standards, and visualizations were neutral facts.

At the same time, opacity was not absolute. As Latour (2005) reminds 
us, black boxes can sometimes be opened depending on skills, positions, 
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and tools. My own engagement with standards, schemas, and thresholds 
was precisely such an opening, albeit one enabled by extending my own 
skills: I had to learn how to study data communication, protocols, and 
specifications to follow how data was made to flow. What was opaque 
to practitioners was initially opaque to me as well, only becoming leg-
ible through learning and analytical work. This also returns to my ini-
tial argument that opacity is relational, not fixed: what can or cannot be 
known depends on sociomaterial entanglements of systems, knowledges, 
and positions.

This perspective makes it clear that hiddenness and opacity are not 
meant to be seen as a strict dichotomy but as overlapping conditions that 
surface in different ways, depending on how infrastructures, skills, and 
positions come together. The heuristic I propose foregrounds the different 
ways that hiddenness and opacity configure conditions for governance. 
Based on my findings, I argue that infrastructural governance is a matter 
of intensified visibility, but also of what is structured to remain hidden 
or opaque. Hiddenness governs by engaging educators in invisible acts of 
repair and adjustment, correcting codes, reconciling registers, or bending 
categories to fit complex student lives. These adjustments often remained 
invisible in aggregated datasets or dashboards, but were crucial moments 
where classificatory decisions were made and responsibility was redistrib-
uted into everyday practice. Opacity, by contrast, governs not through 
hiding care and discretion but through illegibility. In Sweden, published 
and openly accessible interoperability standards defined which catego-
ries of data could circulate, while leaving their assumptions inaccessible 
to practitioners. Thresholds, embedded in visualizations and dashboards, 
functioned as a technical fact; unquestioned even as they triggered inter-
ventions and institutional responses. However, openness did not equate to 
legibility or options for contestation; rather, it produced a condition where 
decisions appeared natural, technical, and therefore beyond debate.

What this heuristic helps to bring into view is that governance today 
depends on what is seen, but also on what is structured to never be inter-
rogated. Hiddenness and opacity intersect with, and intensify, longstand-
ing tensions of care and control. When teachers adjust registers according 
to students’ situations, their care is folded into data infrastructures; when 
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platforms trigger action on the basis of an opaque threshold, control is 
enacted without knowing. 

This resonates with broader work that distinguishes hiddenness from 
opacity, where opacity refers not to absence but to the incomprehensi-
ble or inaccessible ways systems operate (Burrell, 2016; Danaher, 2016). 
Scholars investigating AI and algorithmic governance have long discussed 
that opacity is a matter not only of secrecy but also of technical density, 
specialist knowledge, or the relational inaccessibility of distributed systems 
(Ananny & Crawford, 2018). Pasquale’s (2015) analysis of “the black box 
society” further highlights opacity as a political resource: infrastructures 
and algorithms can appear open while concealing their logics, thereby 
naturalizing decisions and foreclosing accountability. My findings extend 
these insights into education by showing how opacity is done not only by 
technical complexity but also by openness itself, which can present infra-
structures as transparent while foreclosing scrutiny.

In sum, these findings help answer my overarching research question 
– how is education governed and made governable through the infrastruc-
turing of digital data flows – by unpacking how governance in educa-
tion is enacted through visibility, but also through hidden and opaque 
modes. Hiddenness embeds classificatory work into the ordinary routines 
of teachers and administrators, folding acts of care and discretion into the 
maintenance of data flows. Opacity, by contrast, stabilizes (technical) deci-
sions in the form of standards, thresholds, or visualization by presenting 
them as open while often making their assumptions and values inaccessi-
ble and beyond contestation for those most affected. These dynamics com-
plicate dominant accounts of governance as visibility at a distance (Ball, 
2009; Ozga, 2009; Williamson, 2017a) by demonstrating that governance 
is enacted through hidden adjustments and opaque technicalities as much 
as through what is made visible. Infrastructural governance in education 
therefore structures what can and cannot be known by embedding ethical 
and political decisions into the ordinary routines of keeping data flowing. 
Illegibility, therefore, is not residual but a constitutive aspect of govern-
ance, extending broader debates on opacity (Pasquale, 2015; Ananny & 
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CHAPTER 9

CONTRIBUTIONS

EMPIRICAL CONTRIBUTIONS
Empirically, this dissertation contributes by complicating and substantiat-
ing the claim that infrastructures matter, by demonstrating how govern-
ance is enacted in and through the mundane but consequential work of 
making and maintaining educational data infrastructures and data flows 
in education. 

The first empirical contribution concretizes that infrastructures cannot 
be treated as being “imposed on” schools, but have to be studied in prac-
tice, through the sometimes messy work that makes and remakes data in 
classrooms and administrative offices. Work through which infrastructures 
and data flows are enacted, resisted, and repaired. Second, the dissertation 
foregrounds a technical texture that is rarely present in education research. 
By following application programming interfaces (APIs), Universal Mod-
elling Language (UML) diagrams, data schemas, and interoperability pro-
tocols, I demonstrate how classificatory choices and institutional visions 
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are sedimented in technical detail, formatting what can circulate, how it 
can be compared, who is positioned to act upon it, and who isn’t. Third, 
the empirical work has brought in a contrastive perspective across three 
localities, unpacking how data infrastructures and data flows are locally 
made and maintained. This contrastive lens complicates and shows how 
data infrastructures are not universal; it confirms that they, and their 
effects, are always local, but are nonetheless structured by recurring tech-
nical and institutional forms.

Finally, through the participatory development of InfraReveal, it has 
been made clear that visualizing infrastructures is not a neutral act of dis-
closure, but a practice that configures what can be known and acted upon. 
In this sense, the empirical work also reflects on how critical research is 
implicated in producing its own visibilities and opacities. How researchers, 
such as myself, participate in shaping what comes to matter, which means 
that the empirical contribution is also a reflexive one.

METHODOLOGICAL CONTRIBUTIONS
Methodologically, the dissertation shows how data infrastructures and 
data flows can be studied. Rather than treating data and infrastructures 
as separate domains, I argue that they need to be followed together: data 
flows are inseparable from the infrastructural configurations that enable, 
constrain, and shape them. This commitment to following flows grounds 
the empirical analyses and positions data not as neutral traces to be col-
lected but as relational, continually depending on standards, protocols, 
and local practices.

A second methodological contribution lies in the development and 
use of the InfraReveal tool to visualize data packet transmissions. Used 
in workshops with teachers and students, InfraReveal was a defamiliar-
izing device that surfaced friction, hierarchy, and uncertainty by making 
infrastructures partially visible and opening up space for critical reflection 
among both researchers and practitioners. In this way, method was not 
simply a means of generating material but became an intervention in itself, 
configuring what could be seen, questioned, and contested.

Third, the dissertation foregrounds technical standards and protocols 
as ethnographic material in their own right. Interoperability standards, 
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API specifications, and data codes are usually backgrounded as neutral or 
purely technical, but here they are analyzed as consequential, configuring 
how data can move, how categories are stabilized, and how governance 
takes shape. 

Finally, the dissertation contributes a reflexive and cross-local meth-
odology. By attending to infrastructures across Sweden, Argentina, and 
South Africa, it substantiates that methods do not travel neutrally: what 
can be surfaced in one setting may remain opaque in another, depending 
on infrastructural arrangements, institutional logics, and political histo-
ries. Reflexivity here means recognizing the positionality of the researcher 
and the situated character of infrastructural inquiry. 

THEORETICAL CONTRIBUTION
Theoretically, the dissertation contributes to STS-informed studies in edu-
cation by proposing a conceptual vocabulary for understanding how infra-
structures classify, rank, and make (in)visibilities as well as opacities. Build-
ing on Bowker and Star’s (2000) classic work, I begin from their insight 
that infrastructures sort horizontally, grouping entities into categories that 
include some and exclude others, often fading into the background until 
breakdowns make them visible. By contrast, Fourcade’s (2016) notion of 
classificatory judgment foregrounds how classification operates vertically, 
ranking and ordering people into hierarchies that have consequences. I 
extend this vertical lens into the field of education, establishing how clas-
sificatory thresholds, attendance registers, and platform defaults position 
students in hierarchies of intervention, support, and risk. Importantly, the 
dissertation complicates the assumption that being “on top” in a ranking 
is desirable. Classificatory judgements such as “most absent” and “persis-
tently absent” illustrate how positions in classificatory hierarchies carry 
consequences, whether these are increased surveillance or supporting 
interventions.

In sum, this dissertation contributes to sociomaterial and critical socio-
logical accounts in research on technology in education by demonstrating 
how governance is enacted through infrastructures and data flows, and 
by showing how data are negotiated, sustained, and sometimes unsettled 
through everyday work. Theoretically, the dissertation advances a concep-
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tual vocabulary for studying infrastructural governance, bringing together 
insights from STS, critical data studies, and the sociology of education to 
show how classification, standardization, and infrastructural arrangements 
constitute and shape what and who becomes visible, actionable, and gov-
ernable. In doing so, it demonstrates how technical details such as API 
specifictions, thresholds, or schemas are not merely technical but politi-
cal, as they (re)configure aspects such as responsibility, and care. In line 
with calls in critical policy sociology to attend to how global accountabil-
ity agendas are mediated through national histories and local enactments 
(Lingard, 2021; Lingard & Ozga, 2007), this dissertation complicates and 
adds granularity by showing how infrastructural governance unfolds across 
localities and how educational data systems participate in reconfiguring 
relations of governance, care, and accountability.

IMPLICATIONS FOR POLICY-MAKERS AND 
PRACTITIONERS

For policy-makers, my dissertation highlights the need to recognize that 
seemingly technical standards are not neutral, that thresholds are arbitrary, 
and that both are governing educational practices. The definition of what 
counts as “persistently absent”, the setting of thresholds for intervention, 
or the design of interoperability protocols all embed assumptions about 
risk, responsibility, and legitimacy. Rather than treating thresholds as static 
or self-evident, there is a need to examine how they are set, who defines 
them, and how they are reviewed or recalibrated over time, since these 
mundane and sometimes seemingly technical decisions shape when action 
is taken, by whom, why, and toward what ends. They also enfold care and 
control in ways that are often unacknowledged: thresholds that are meant 
to safeguard students can simultaneously surveil and sanction them. Pol-
icy frameworks, therefore, need to move beyond assuming that technical 
alignment will be beneficial for pedagogical and accountability measures, 
and instead critically examine how data infrastructures enact particular 
values, exclusions, and visions of the future, including through hidden and 
opaque modes of governance that make some matters visible while keeping 
others structurally obscured.
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For practitioners in schools, this means questioning not only their own 
interpretive role in “reading” data and visualizations, such as aggregated 
and color-coded student attendance data, but also how their own everyday 
adjustments and workarounds make data flow. Teachers and administra-
tors do not simply implement systems; they repair breakdowns, reinter-
pret thresholds, negotiate exceptions, and find ways to keep infrastructures 
working in practice. Extending this point, the call for critical data literacies 
offers an important direction, but risks becoming too individualized unless 
connected to the infrastructural and political conditions that structure data 
work in schools. What is needed is not just more literacy, but collective 
and institutional practices of reflexivity that interrogate how standards, 
protocols, and visualizations configure educational data and practices.

To summarize, the implication is that policy-makers and practitioners 
must treat data and infrastructures, and the standards, thresholds, proto-
cols, visualizations, and practices that maintain them, as sites of gover-
nance to be critically examined. This suggests that simply increasing data 
and visibility will not address the problems often debated in education, 
such as absences, duty of care, or inequality. What is required is an aware-
ness and reflexive engagement with how data are made, circulated, and 
acted upon, recognizing that what is made visible is always partial and 
that infrastructural governance is continually enacted through the work of 
teachers, administrators, and school staff that sustain, adapt, and configure 
them. Education, therefore, is governed not only by what is made visible, 
but also by what is kept hidden and opaque, made by the everyday work 
that keeps data flowing.

LIMITATION & FUTURE DIRECTIONS
Working with the notions of data infrastructures and data flows means 
working in the middle of things, with fragments and frictions, and con-
stantly deciding where to pause, what to follow, what to leave aside, and 
when to end (Larkin, 2013; Star, 1999). The four papers that make up 
this dissertation each made such decisions visible. They do not present 
a complete account of infrastructural governance in education (which is 
impossible), but instead offer traces, which – taken together – complicate 
how data flows are configured, repaired, and resisted. The limitations that 
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follow should therefore not be read as external constraints, but as effects of 
these decisions. They point to openings where the work could be extended, 
contested, or re-assembled.

At times, I could unpack the technical material of infrastructures: 
reading specifications, examining code fragments, and following how data 
and standards organized what categories could flow. However, my engage-
ment remained more attuned to the classificatory and institutional work 
of these standards than to detailed computational architectures. I could 
describe how API specifications, UML schemas, and data flows configured 
governance, but I did not, for example, follow them fully through proto-
col stacks. This does not signal a shortcoming, but points to an opening: 
the possibility of interdisciplinary work where STS sensibilities intersect 
with computer science to address what remains otherwise hidden and/or 
opaque in code and protocols.

The empirical scope of the dissertation was similarly partial. I followed 
interoperability through a limited number of documents, absence classifi-
cations in one Swedish school, attendance practices in selected RED proj-
ect sites in Argentina and South Africa, and data visualization experiments 
with InfraReveal in a small set of workshops. While these decisions and 
foci made governance visible in specific ways, much remains beyond view: 
how thresholds circulate between schools, municipalities, and social ser-
vices; how attendance infrastructures operate in private schools and rural 
municipalities; or how classifications intersect with other metrics in wel-
fare governance. Here, the groundwork has been laid for others to extend: 
to trace data infrastructures across broader and more diverse contexts, to 
examine their frictions, or to study how thresholds travel across other wel-
fare domains such as health, migration, and social services. While this dis-
sertation has not focused explicitly on social stratification, the findings and 
this opening for future research point toward urgent questions of inequal-
ity. As Eubanks  (2017) and Fourcade and Healy (2013) have argued, 
infrastructures do not merely distribute resources or automate decisions; 
they sort and classify people in uneven, opaque, and sometimes discrim-
inatory ways. The analyses here have demonstrated how classifications 
organize what is visible and actionable in education, but future research 
must examine more directly how such arrangements intersect with broader 
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inequalities, whose data is made governable, whose risks are made action-
able, and whose needs remain invisible or illegible.

Considered together, the limitations of this dissertation are less bound-
aries than openings. They point toward deepening engagement, broaden-
ing empirical scope, and refining conceptual tools. They suggest collabo-
rations that bridge STS with computational expertise, contrastive work 
that follows infrastructures into more diverse settings, and methodological 
experiments that make opacity itself into an object of inquiry. 
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CHAPTER 10

CONCLUSION

This dissertation has examined how education is increasingly shaped 
through the infrastructures that make data flow. Under the title Data Made 
School, the findings have shown that education is not only represented in 
data but actively configured through what often appears as background 
detail. However, it is specifically these interoperability standards, classifica-
tory thresholds, and visualizations which stabilize particular ways of know-
ing and acting that, once widely adopted, become durable conditions for 
how schools operate. Schools and educational practices are therefore gov-
erned not only by laws or reforms, but by infrastructural configurations 
that determine which data can flow, when intervention becomes manda-
tory, whose futures are anticipated as problematic, and how education is 
imagined.

What the findings in this dissertation make clear is that, across sites in 
Sweden, South Africa, and Argentina, data infrastructures depended on 
the work of teachers, administrators, and municipal staff to keep data mov-
ing. Data were not simply recorded but enacted in relation to judgments, 
frictions, and forms of care. Decisions to delay entries, correct errors, or 
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bend categories simultaneously sustained data flows and embedded classif-
icatory judgements into everyday practice. Infrastructural governance was, 
therefore, relationally enacted, distributed across technical systems and the 
mundane efforts of those who sustained them.

The findings have also shown how infrastructures create visibility with-
out legibility. Standards may be openly published, thresholds displayed in 
dashboards, and visualizations made available to teachers, but this open-
ness rarely translates into legibility. The technical density of arbitrary but 
normalized cut-offs made infrastructures difficult to contest. Openness, 
paradoxically, produces opacity by presenting technical arrangements as 
neutral facts while foreclosing scrutiny.

Finally, the dissertation has foregrounded the consequences of care 
without knowing and control without seeing. Fiduciary duties of care are 
increasingly channeled through classificatory routines that flag risk and 
trigger intervention, often without accounting for the complexity of stu-
dents’ lives. Contexts and professional judgments remained hidden but 
coexisted with what was structured to remain opaque: technical standards, 
thresholds, and visualizations that few can interpret, but that nonethe-
less shape how infrastructural governance unfolds. This tension further 
demonstrates how governance is not only enacted through what infra-
structures make visible, but also through what they organize to remain 
opaque and illegible. The central contribution of this dissertation, then, 
is to conceptualize these dynamics as infrastructural governance: shaping 
education not only through what infrastructures make visible, but also 
through what they hide or make opaque, determining what counts as care, 
who is seen as needing intervention, and who is held accountable when 
numbers circulate. In doing so, it shows how welfare institutions such as 
schools are remade through data flows and infrastructures. 

By proposing infrastructural governance, this dissertation offers a vocab-
ulary for recognizing, contesting, and complicating how data infrastruc-
tures and data flows configure institutional responsibilities. It also invites 
inquiry into infrastructural governance across welfare domains, where reg-
isters, indicators, and standards similarly configure what can be known 
and acted upon. While it does not empirically investigate the algorithmic 
details of complex automated systems, it does demonstrate why attend-
ing to data infrastructures matters, especially now. As predictive systems 
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and AI-driven decision-making expand in education, questions of opacity, 
legibility, and accountability will only intensify. Understanding how gov-
ernance is already being configured through data infrastructures is there-
fore essential for grasping present dynamics, and also for how educational 
practices may be further reshaped through automated systems that build 
on these very foundations. In this sense, Data Made School is not a closing 
argument but an invitation to take the (technical) details – or rather “the 
boring things” (Star, 1999) – of data flows and infrastructures seriously as 
sites where tensions of care and control are configured, where institutional 
responsibilities are re-ordered, and where the conditions of education and 
welfare are continually re-made.
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and AI-driven decision-making expand in education, questions of opacity, 
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CHAPTER 11

SWEDISH SUMMARY

INLEDNING
Denna avhandling undersöker hur skolan formas och styrs genom digitala 
datainfrastrukturer som organiserar, cirkulerar och gör data handlingsbara. 
Med titeln Data som formar skolan: Att synliggöra hur digitala dataflöden 
formar utbildning (Data Made School: Unpacking How Digital Data 
Flows Shape Education) belyser studien hur utbildning inte enbart rep-
resenteras i data utan konfigureras genom de standarder, klassifikationer, 
tröskelvärden, och visualiseringar som avgör vad som blir synligt och på 
vilka villkor. Till synes vardagliga administrativa uppgifter, som att regis-
trera frånvaro, framträder här som platser och tillfällen där styrning (gov-
ernance) faktiskt sker. Avhandlingens övergripande forskningsfråga är där-
för: Hur styrs och blir utbildning styrbar genom digitala dataflöden och deras 
infrastrukturer? 

Avhandlingen bygger på etnografiska studier i Sverige, Argentina 
och Sydafrika samt designbaserat samarbete med lärare, och analyserar 
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hur dataflöden görs, underhålls och blir styrande i praktiken. Arbetet är 
förankrat i utbildningssociologi och Critical Data Studies, men utvecklar 
analysen genom att också föra in begrepp och perspektiv från Science and 
Technology Studies (STS). Särskilt betonas de tekniska grundstrukturer, 
som datamodeller, tröskelvärden och standarder, eftersom dessa detaljer 
avgör vad som kan flöda, vad som blir jämförbart och vad som blir möjligt 
att göra. Samtidigt visar avhandlingen att dataflöden och infrastrukturer 
endast kan verka styrande genom de praktiker som upprätthåller dem, och 
som handlar om det vardagliga arbete och justeringar lärare gör, de insatser 
och reparationer administratörer bidrar med, och de tolkningar som gör 
data användbara i lokala praktiker. 

Centralt i avhandlingen är att visa att datainfrastrukturer och data-
flöden inte är neutrala bakgrunder utan aktiva arrangemang som formar 
förutsättningarna för lärares arbete, elevers positioner och statens ansvar. 
Genom detta bidrar studien till att förstå styrningen av välfärdsstatens 
institutioner och till att komplicera förståelsen av utbildningsstyrning och 
dess tekniska dimensioner.

BAKGRUND
Avhandlingens empiriska fokus är den svenska skolan, som under de 
senaste decennierna genomgått långtgående förändringar. Decentraliser-
ing och kommunalisering har kombinerats med en omfattande marknad-
slogik präglad av skolval, konkurrens och etablering av fristående aktörer. 
Kommunerna har sedan 1990-talet burit ett helhetsansvar för skolans 
ekonomi och drift, vilket också inkluderar upphandling av digitala system 
för lärplattformar, administrativa system och olika former av rapporter-
ingsverktyg. Samtidigt har staten genom Utbildningsdepartementet och 
myndigheter som Skolverket och Skolinspektionen intensifierat sina krav 
på dokumentation, uppföljning och jämförbar statistik. I detta spännings-
fält mellan decentralisering och återcentralisering har digitala plattformar 
och standarder blivit centrala redskap för att organisera ansvar och kontroll 
(Bunar, 2008; Rönnberg, 2017). Utvecklingen har ofta motiverats genom 
löften om effektivitet, transparens och innovation. Men bakom dessa löf-
ten döljer sig mer grundläggande frågor om hur välfärdsstatens styrning 
förskjuts när tekniska infrastrukturer får bära upp juridiska, etiska och 

137

pedagogiska värden. Här blir särskilt datafiering, plattformisering och algo-
ritmisering viktiga fenomen att uppmärksamma (Decuypere et al., 2021; 
Grek & Ozga, 2009; Kerssens & van Dijck, 2021; Williamson, 2017a). 
Dessa verkar genom att översätta skolans verksamhet i datafierad form, 
integrera dessa i plattformar och knyta dem till automatiserade funktioner 
för till exempel riskbedömning och intervention. Det som kan framstå 
som teknikaliteter, som till exempel interoperabilitetsstandarder, numer-
iska tröskelvärden eller drop down-menyer som möter lärare i arbetsvarda-
gen, är i själva verket centrala för hur omsorg och kontroll praktiseras, hur 
ansvar fördelas och hur skolans sociala kontrakt med samhället tolkas och 
omtolkas.

Tidigare forskning har på olika sätt belyst hur utbildningens styrn-
ing förändras genom datafiering, plattformisering och algoritmisering – 
både genom att analysera policy och diskurser, och genom att uppmärk-
samma hur digitala system används och tolkas i skolors vardag (Bodén, 
2016; Frydenlund, 2023; Jarke & Breiter, 2019; Pangrazio, Selwyn, et al., 
2022; Zakharova & Jarke, 2022). Däremot har den tekniska dimensionen 
ofta behandlats som en bakgrund snarare än som en del av själva styr-
ningen. Denna avhandling tar därför sin utgångspunkt i att förstå styrn-
ing som infrastrukturell: i samspelet mellan tekniska format, standarder 
och system, och de praktiker som gör data användbara, jämförbara och 
handlingsbara. På så sätt synliggörs hur styrning inte bara formas genom 
policy och aktörer, utan också genom de infrastrukturella arrangemang där 
teknik och praktik oupplösligt hänger samman.

TEORETISKA UTGÅNGSPUNKTER
För att analysera dessa fenomen utgår avhandlingen från en sociomateri-
ell förståelse av data och datainfrastrukturer. Det innebär att data förstås 
som relationella göranden: de produceras, förmedlas och får konsekvenser 
genom specifika infrastrukturer där det sociala och det tekniska är oup-
plösligt sammanvävda. Tre begrepp är särskilt betydelsefulla i denna analys.

Det första är infrastrukturerande (infrastructuring) (Karasti, 2014; Star 
& Ruhleder, 1996), som betonar att infrastrukturer aldrig är färdiga eller 
stabila, utan ständigt skapas, underhålls och förändras genom vardagliga 
praktiker och tekniskt arbete. När lärare korrigerar en felaktig frånvaroreg-
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istrering eller när tekniker uppdaterar en standard sker infrastrukturerande 
som formar skolans vardag.

Det andra är begreppet klassificerande omdömen (classificatory judge-
ments) (Fourcade, 2016), som fångar hur klassificeringar och tröskel-
värden inte bara speglar verkligheten utan producerar sociala skillnader, 
styrningslogiker och institutionella positioner. När en elev passerar gränsen 
på 20 procents frånvaro blir hen inte bara beskriven som frånvarande, utan 
omklassificeras till ett fall för åtgärd och risk.

Det tredje är sociotekniska imaginärer (sociotechnical imaginaries) 
(Jasanoff & Kim, 2015), som används för att analysera hur visioner om 
önskvärda framtider stabiliseras genom tekniska standarder, policytexter 
och infrastrukturbyggen. Föreställningar om den effektiva, jämförbara 
och digitalt uppkopplade skolan materialiseras exempelvis i standarder för 
interoperabilitet och internationella plattformar.

Genom att föra samman dessa begrepp belyser avhandlingen hur styrn-
ing inte enbart sker genom lagar och reformer, utan också genom till synes 
tekniska detaljer, dimensioner som sällan uppmärksammas i utbildnings-
forskningen. Avhandlingen bidrar med att formulera begreppet infrastruk-
turell styrning (infrastructural governance), som gör det möjligt att analy-
sera hur utbildningsstyrning formas inte bara genom policy och reformer, 
utan genom de infrastrukturer som organiserar dataflöden och omsätter 
dem i praktiken.

METOD
Avhandlingens metodologiska ansats är etnografisk, med fokus på att 
följa och förstå hur digitala datainfrastrukturer praktiseras och därigenom 
konfigurerar styrningen av skolan. Etnografi förstås här brett och inklud-
erar både närvaro i fysiska miljöer, deltagande i möten och workshops, 
arbete med dokument och policytexter samt digitala praktiker. Studierna 
har genomförts i flera olika kontexter: i Sverige, med fokus på nationella 
standardiseringsinitiativ och lokala skolpraktiker; i Argentina och Syda-
frika, där närvaroregistrering och frånvarodata undersökts i skolor och 
på myndighetsnivå; samt genom utvecklingen och användningen av 
verktyget InfraReveal i samarbete med lärare. Policydokument, tekniska 
specifikationer och standardiseringsdokument har analyserats som en del 
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av denna etnografiska ansats, för att sätta in iakttagelserna i ett bredare 
infrastrukturellt sammanhang. Genom detta etnografiska material under-
söks hur data produceras, justeras och görs flödande, samt hur de blir han-
dlingsbara inom olika infrastrukturella konfigurationer. Den etnografiska 
ansatsen möjliggör därmed att synliggöra både de vardagliga praktiker som 
krävs för att data ska ”fungera” och de mer övergripande konsekvenserna 
när data stabiliseras i format som visualiseringar, tidiga varningssystem och 
standarder. På så sätt blir det möjligt att analysera hur omsorg, kontroll 
och ansvar vävs samman och förskjuts genom infrastrukturer, vilket utgör 
grunden för avhandlingens konceptuella bidrag om infrastrukturell styrn-
ing.

SAMMANFATTNING AV ARTIKLAR
Den första artikeln, Att ifrågasätta interoperabilitetens konsensus i visionen 
om framtidens skola [Contesting the Consensus of Data Interoperability in 
Envisioning Schooling], analyserar hur interoperabilitet i svensk policy 
framställs som ett tekniskt och självklart svar på fragmentering. Studien 
visar dock att interoperabilitet präglas av bräcklighet och avsaknad av kon-
sensus, och bör förstås som en politisk arena där olika föreställningar om 
framtidens skola förhandlas och stabiliseras.

Den andra artikeln, Att räkna frånvaro och redovisa omsorg: digitala 
tröskelvärden och klassificeringen av frånvaro i skolan [Counting Absence, 
Accounting Care: Digital Thresholds and the Classification of Absence in 
Schools], analyserar det numeriska tröskelvärdet, det godtyckliga 20-pro-
centsvärdet, som används för att definiera långvarig frånvaro. Artikeln 
visar hur detta tröskelvärde, trots sin godtycklighet, stabiliseras som en 
självklar markör trots att det döljer bakomliggande orsaker, variationer och 
lokala praktiker. Tröskeln fungerar därmed som ett exempel på hur klas-
sificerande omdömen blir infrastrukturellt handlingsbara.

Den tredje artikeln, All frånvaro är lokal: närvaropraktiker i Argen-
tina, Sydafrika och Sverige [All Absences Are Local: Attendance Practices in 
Argentina, South Africa and Sweden], undersöker frånvaroregistrering i 
Argentina, Sydafrika och Sverige. Artikeln visar att frånvaro aldrig är en 
neutral kategori, utan alltid lokalt definierad, förhandlad och inbäddad i 
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infrastrukturella villkor. Därmed utmanas föreställningar om universella 
indikatorer och jämförbarhet via till exempel plattformar.

Den fjärde artikeln, Epistemologier i datavisualiseringar: om produk-
tionen av säkerheter, geografier och digitaliteter i kritisk utbildningsforskning 
[Epistemologies of Data Visualisations: On Producing Certainties, Geogra-
phies and Digitalities in Critical Educational Research], diskuterar utveck-
lingen av verktyget InfraReveal och reflekterar över datavisualiseringar i 
kritisk utbildningsforskning. Artikeln visar hur visualiseringar producerar 
säkerheter, geografier och digitaliteter, och diskuterar spänningar mellan 
kritiska ambitioner och tekniska lösningar.

DISKUSSION
Avhandlingens empiriska analyser visar hur utbildning, liksom andra 
välfärdsinstitutioner, i allt högre grad formas genom datafiering, plattform-
isering och algoritmisering. Dessa processer materialiseras i de infrastruk-
turer och dataflöden som gör styrning möjlig, och som samtidigt ständigt 
omformas i praktiken. I centrum har varit de till synes vardagliga men 
konsekvensrika konfigurationer som bär upp denna styrning: standarder 
som formaterar data, tröskelvärden som klassificerar elever, de justeringar 
och reparationer som lärare och administratörer utför, samt visualiseringar 
som gör data tolkningsbara men samtidigt bestämmer vad som framhävs, 
vad som döljs och vad som förblir osynligt.

Analysen visar att styrning också materialiseras genom tekniska detaljer 
som standarder, format och tröskelvärden, men dessa kan inte förstås som 
neutrala bakgrunder eller reduceras till enbart tekniska aspekter, utan 
måste ses som sociomateriella arrangemang som avgör vad som kan cirkul-
era, hur det kan tolkas och vilka aktörer som positioneras som ansvariga.

Resultaten visar också att styrning genom infrastruktur varken är lin-
jär eller friktionsfri, utan relationell och situerad. För att data ska kunna 
röra sig mellan system och nivåer krävs ständigt arbete av lärare, admin-
istratörer och kommunala tjänstemän. I dessa handlingar, som att rätta 
fel, fördröja inmatningar eller tänja på kategorier, praktiseras ansvar och 
omsorg, samtidigt som dessa handlingar skrivs in i klassificeringar och 
indikatorer. På så sätt blir det tydligt hur professionella bedömningar inte 
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försvinner i digitala system, utan omformas och omsätts i indikatorer och 
tröskelvärden som kan resa vidare och utlösa åtgärder på distans.

Samtidigt framträder en dubbelhet: ökad synlighet innebär inte nöd-
vändigtvis ökad förståelse eller transparens. Tvärtom skapas nya former av 
opacitet. Standarder och tröskelvärden kan vara publikt tillgängliga men i 
praktiken ogenomträngliga. Visualiseringar kan framstå som tydliga men 
samtidigt normalisera godtyckliga gränser och dölja vardagens komplex-
itet. Detta innebär att styrning sker lika mycket genom det som organis-
eras för att förbli dolt eller oåtkomligt som genom det som görs synligt.

Avhandlingen visar också hur omsorg och kontroll i skolans praktik är 
oupplösligt sammanvävda. Lärares vardagliga beslut, som att rätta ett fel, 
fördröja en inmatning eller låta bli att registrera en frånvaro, kan förstås 
som omsorgsfulla handlingar gentemot elever, men samma handlingar 
skrivs samtidigt in i infrastrukturer som omvandlar dem till klassificeringar 
och indikatorer. På så sätt blir omsorgens praktiker en del av de mekanis-
mer som också upprättar kontroll, och kontroll utövas genom former som 
samtidigt motiveras av omsorg.

Ett genomgående resultat är därmed att infrastrukturens roll för sty-
rning inte ligger i enskilda system eller lösningar, utan i samspelet mel-
lan standarder, kategorier, visualiseringar och lokala praktiker. Styrning 
framträder inte som något som enbart utgår från centrala nivåer, utan 
iscensätts relationellt i spänningsfältet mellan lokalt arbete och nationella 
och internationella infrastrukturer.

Dessa resultat bidrar med en ny förståelse av utbildningsstyrning som 
infrastrukturell styrning (infrastructural governance). Styrning sker inte 
enbart genom policy eller lag, utan genom de ofta förbisedda infrastruk-
turella konfigurationer som avgör vad som kan bli synligt och handlings-
bart, och vad som förblir dolt eller ogenomskinligt. Avhandlingen pekar 
därmed på vikten av att kritiskt granska dessa konfigurationer, eftersom 
det är här välfärdsstatens ansvar i praktiken omformas. Bidraget ligger 
också i att komplicera förståelsen av styrning genom att visa hur teknik 
och praktik, omsorg och kontroll, synlighet och opacitet är oupplösligt 
sammanvävda i skolans vardag.
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SLUTSATSER
Avhandlingen har visat hur skolans styrning materialiseras genom det som 
ofta tas för givet: datainfrastrukturer som organiserar vilka data som får 
cirkulera, när insatser aktiveras och hur elevers framtider definieras som 
risk eller framgång. Det som framstår som administrativa rutiner, som att 
registrera närvaro, följa standarder eller avläsa visualiseringar, är i själva 
verket arrangemang där ansvar, omsorg och kontroll omformas. Analysen 
visar att styrning inte enbart utgår från lagar och reformer, utan sker 
genom infrastrukturer som avgör vilka data som får cirkulera, när insatser 
aktiveras och hur elevers framtider tolkas som risk eller framgång. 

Resultaten pekar på tre centrala spänningar: att till synes vardagliga 
tekniska detaljer får långtgående konsekvenser; att ökad synlighet inte 
självklart innebär begriplighet; och att omsorg och kontroll vävs samman 
när dataflöden organiserar professionella bedömningar på avstånd. 

Avhandlingens bidrag är att begreppsliggöra dessa processer som 
infrastrukturell styrning. Med detta begrepp blir det möjligt att förstå och 
komplicera hur utbildning och andra välfärdsinstitutioner konfigureras 
genom dataflöden, standarder och klassificeringar, och därigenom öppna 
för en kritisk granskning av de infrastrukturer där ansvar fördelas, profes-
sionellt handlingsutrymme omformas och välfärdsstatens ansvar i prak-
tiken omskrivs i kod, standarder och dataflöden.

143

CHAPTER 12

GERMAN SUMMARY

EINLEITUNG
Die vorliegende Dissertation untersucht, wie Schule im Kontext des Sozi-
alstaates zunehmend durch digitale Dateninfrastrukturen geprägt und 
gesteuert wird. Unter dem Titel Wie Schule Daten macht – und Daten 
Schule machen: Wie digitale Datenflüsse Bildung formen (Data Made School: 
Unpacking How Digital Data Shape Education) wird gezeigt, dass Bildung 
nicht lediglich durch Daten dargestellt wird, sondern aktiv durch technis-
che Architekturen, Standards und Klassifikationen konfiguriert ist. Rou-
tinen, die im ersten Moment wie rein administrative Nebensächlichkeiten 
erscheinen, etwa das Erfassen von Anwesenheit im Unterricht oder das 
technische Abstimmen und Integrieren verschiedener Plattformsysteme, 
erweisen sich als zentrale Orte und Momente, an denen Governance ver-
handelt und wirksam wird.

Die Studie ist in der kritischen Bildungssoziologie verortet, mit 
Anbindung an die Critical Data Studies (CDS) und Science and Technol-
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ogy Studies (STS). Durch diese Ansätze wird sichtbar, dass Infrastrukturen 
nicht nur unterstützende Hintergrundaspekte sind, sondern konstitutiv, 
die Verantwortung, Handlungsmöglichkeiten und Zukunftsvisionen ord-
nen und stabilisieren.

Ausgehend von dieser Perspektive wird in der Dissertation die folgende 
übergreifende Forschungsfrage verfolgt: Wie wird Schule und Bildung durch 
Dateninfrastrukturen und digitale Datenflüsse konfiguriert und koordinierbar 
gemacht?

Im Zentrum steht, wie digitale Datenflüsse technisch, institutionell 
und praktisch gemacht, aufrechterhalten und wirksam werden und welche 
Konsequenzen diese infrastrukturellen Arrangements für Un/Sichtbarkeit, 
Verantwortung und Praktiken der Fürsorge- und Aufsichtspflicht sowie 
Kontrolle in Schulen haben.

HINTERGRUND 
Der empirische Ausgangspunkt der Dissertation ist das schwedische 
Schulsystem, das seit den 1990er-Jahren tiefgreifende Veränderungen 
durchlaufen hat. Mit der Dezentralisierung und Kommunalisierung wurde 
den Kommunen eine umfassende Verantwortung für Finanzierung und 
Organisation übertragen, einschließlich der Beschaffung digitaler Systeme 
für Lernplattformen, Verwaltung und verschiedene Dokumentationsan-
forderungen. Gleichzeitig hat der Staat, durch das Bildungsministerium 
sowie Behörden wie Skolverket und die Schulinspektion, seine Anforder-
ungen an Dokumentation, Evaluation und die Bereitstellung vergleich-
barer Statistiken erheblich ausgeweitet. In diesem Spannungsfeld zwischen 
Dezentralisierung und Rezentralisierung sind digitale Plattformen, Stand-
ards und Klassifikationen zu entscheidenden Instrumenten geworden, 
um die Verteilung von Verantwortungen zu organisieren und Kontrolle 
auszuüben (Bunar, 2008; Rönnberg, 2017).

Diese Entwicklung wurde zumeist mit Narrativen wie Effizienz, Trans-
parenz und Innovation legitimiert. Hinter diesen Versprechen verbergen 
sich jedoch grundlegende Fragen nach Demokratie, Gerechtigkeit und 
Fürsorge- und Aufsichtspflicht, die (re-)konfiguriert werden, wenn technis-
che Infrastrukturen juristische, ethische und pädagogische Werte vermit-
teln und mittragen. Besonders relevant sind dabei drei Phänomene: Data-
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fizierung, Plattformisierung und Algorithmisierung. Sie wirken, indem sie 
schulische Prozesse in Datenform übersetzen, in Plattformen integrieren 
und zunehmend mit automatisierten Funktionen, etwa für Risikobewer-
tungen oder Interventionen, verknüpfen (Decuypere et al., 2021; Grek & 
Ozga, 2009; Kerssens & van Dijck, 2021; Williamson, 2017a). 

Was auf den ersten Blick wie technische Nebensächlichkeiten 
erscheinen mag, z.B. Interoperabilitätsstandards, numerische Schwellen-
werte oder Visualisierungen in Schulplattformen in der Arbeitsumgebung 
von Lehrkräften, erweisen sich als zentral für die Aus- und Verhandlung 
von Fürsorge und Kontrolle, für die Verteilung von Verantwortung und 
für die laufende Umdeutung des sozialen Vertrags von Schule und Gesells-
chaft. 

Während frühere Forschung bereits aufgezeigt hat, wie sich die Steu-
erung von Bildung durch Datafizierung, Plattformisierung und Algorith-
misierung verändert, sei es durch Analysen von Politik und Diskursen oder 
durch Studien zum praktischen Einsatz digitaler Systeme im Schulalltag, 
wurde die technische Dimension oft als bloße Hintergrundbedingung 
behandelt. Diese Arbeit setzt dagegen an, Governance als infrastrukturell 
zu verstehen: als Zusammenspiel von technischen Formaten, Stand-
ards und Systemen mit den Praktiken, die Daten erzeugen, vergleichbar 
machen und relevant werden lassen (Bodén, 2016; Frydenlund, 2023; 
Jarke & Breiter, 2019; Pangrazio, Selwyn, et al., 2022; Zakharova & 
Jarke, 2022). Dadurch wird sichtbar, wie Governance nicht allein durch 
politische Akteure und Regelwerke, sondern auch durch infrastrukturelle 
Arrangements hervorgebracht wird, in denen Technik und Praxis unau-
flöslich miteinander verflochten sind.

THEORETISCHE ORIENTIERUNG 
Die Arbeit folgt einer soziomaterielle Perspektive auf  Daten und Infrastruk-
turen. Daten werden nicht als neutrale Repräsentationen verstanden, 
sondern als relationale Praktiken, in denen das Soziale und das Technische 
unauflöslich miteinander verflochten sind. Unter Governance wird dabei 
nicht allein staatliche Steuerung verstanden, sondern die Gesamtheit von 
Praktiken, Arrangements und Infrastrukturen, durch die Bildung koordi-
niert, sichtbar gemacht und handlungsfähig wird. Governance ist damit 
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nicht nur eine Frage von Politik und Akteuren, sondern wird ebenso in 
technischen Standards, Datenformaten und Plattformen hervorgebracht.
Drei Begriffe sind bei diesem Ansatz besonders zentral. 

Erstens wird mit dem Konzept des Infrastrukturierens (Infrastructur-
ing) (Karasti, 2014; Star & Ruhleder, 1996), verdeutlicht, dass Infrastruk-
turen niemals abgeschlossen sind, sondern fortwährend durch alltägliche 
Praktiken geschaffen, aufrechterhalten und geformt werden. 

Zweitens greift die Arbeit Fourcades (2016) Konzept der klassifizier-
enden Urteile (classificatory judgements) auf, um zu zeigen, dass Klassifi-
kationen und Schwellenwerte nicht lediglich Realität abbilden, sondern 
soziale Unterschiede, institutionelle Logiken und Governancepraktiken 
hervorbringen. 

Drittens wird mit Jasanoff und Kims (2015) Konzept der soziotechnis-
chen Imaginäre (sociotechnical imaginary) herausgearbeitet, wie Zukunfts-
visionen, etwa die einer effizienten, vergleichbaren und digital vernetzten 
Schule, durch Standards, Policy-Texte und Infrastrukturprojekte stabilisi-
ert werden. 

Indem diese drei Konzepte zusammengeführt werden, entwickelt die 
Dissertation den analytischen Rahmen der infrastrukturellen Govern-
ance (infrastrucural governance). Darunter wird verstanden, dass Daten-
infrastrukturen und Datenflüsse nicht als neutrale Hintergrundprozesse 
betrachtet werden können, sondern als soziomaterielle Arrangements, die 
Governance konsitutieren. Sie konfigurieren, welche Daten überhaupt 
entstehen, wie sie „fließen“ können und in welchem Format sie hand-
lungsfähig gemacht werden. Mit diesem Begriff lässt sich Governance in 
ihrer infrastrukturellen Dimension sichtbar machen: dort, wo scheinbar 
technische Details Konsequenzen für Zuständigkeiten, Fürsorge und Kon-
trolle haben.

METHODOLOGIE 
Die methodologische Ausrichtung der Dissertation ist ethnographisch, 
mit dem Ziel, sichtbar zu machen, wie digitale Dateninfrastrukturen in 
der Praxis gemacht werden und dadurch die Governance von Schule mit-
gestalten. Ethnographie wird hier weit gefasst und umfasst sowohl die 
Präsenz in physischen Umgebungen wie Schulen und Verwaltungen, die 
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Teilnahme an Workshops und Sitzungen, als auch die Arbeit mit Doku-
menten, Policy-Texten und technischen Standards sowie die Analyse digi-
taler Praktiken. Die empirischen Studien wurden in unterschiedlichen 
Kontexten durchgeführt: in Schweden, mit einem Fokus auf nationale 
Standardisierungsinitiativen und lokale schulische Praktiken; in Argen-
tinien und Südafrika, wo Anwesenheitspraktiken und die Bearbeitung 
von Abwesenheitsdaten auf Schul- und Behördenebene untersucht wur-
den; sowie in der Entwicklung und Erprobung des Visualisierungstools 
InfraReveal in Zusammenarbeit mit Lehrkräften. Ergänzend wurden 
Policy-Dokumente, technische Spezifikationen und Standardisierungsdo-
kumente analysiert, um die ethnographischen Beobachtungen in breitere 
infrastrukturelle und institutionelle Kontexte einzubetten. Im Zentrum 
steht die Frage, wie digitale Daten erzeugt und angepasst werden, wie sie  
durch spezifische infrastrukturelle Konfigurationen „fließen“ können und 
dadurch handlungsfähig gemacht werden. Der ethnographische Ansatz 
erlaubt es dabei, sowohl die alltäglichen Praktiken sichtbar zu machen, 
die erforderlich sind, damit Daten „funktionieren“, als auch die weiter-
reichenden Konsequenzen nachzuvollziehen, wenn Daten in Formate wie 
Visualisierungen, Frühwarnsysteme oder Standards stabilisiert werden. 
So wird es möglich zu analysieren, wie Fürsorge, Kontrolle und Zustän-
digkeiten durch Infrastrukturen verflochten und verschoben werden, 
was die Grundlage für den konzeptuellen Beitrag dieser Dissertation zur 
infrastrukturellen Governance bildet.

ZUSAMMENFASSUNG DER ARTIKEL 
Der erste Artikel, Die Konsensfiktion von Dateninteroperabilität in der 
Zukunftsvision von Schule  [Contesting the Consensus of Data Interopera-
bility in Envisioning Schooling], untersucht, wie Dateninteroperabilität in 
der schwedischen Bildungspolitik als technische und scheinbar selbstver-
ständliche Lösung für Fragmentierung dargestellt wird. Die Analyse zeigt 
jedoch, dass Interoperabilität von Brüchigkeit und fehlendem Konsens 
geprägt ist und vielmehr als politische Arena verstanden werden muss, in 
der unterschiedliche Vorstellungen von der Zukunft der Schule verhandelt 
und stabilisiert werden. 
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Der zweite Artikel, Abwesenheit zählen, Fürsorge berechnen: Digitale 
Schwellenwerte und die Klassifikation von Abwesenheit in Schulen [Counting 
Absence, Accounting Care: Digital Thresholds and the Classification of 
Absence in Schools], analysiert die numerische Schwelle von 20 Prozent, 
die als Marker für „problematische Abwesenheit“ gilt. Die Studie zeigt, 
wie dieser scheinbar objektive Wert, ein willkürlicher ist, der nichtsdesto-
trotz zu einer wirkmächtigen Klassifikation wird, die Abwesenheit in ein 
Risiko transformiert, Interventionen auslöst und damit ein Beispiel für 
die infrastrukturelle Handlungsfähigkeit klassifizierender Urteile darstellt. 

Der dritte Artikel, Jede Abwesenheit ist lokal: Abwesenheitspraktiken in 
Argentinien, Südafrika und Schweden [All Absences Are Local: Attendance 
Practices in Argentina, South Africa and Sweden], untersucht Anwesen-
heits- und Abwesenheitspraktiken in Argentinien, Südafrika und Schwe-
den. Es verdeutlicht, dass Abwesenheit keine neutrale und universelle 
Kategorie ist, sondern stets lokal definiert, verhandelt und infrastrukturell 
eingebettet ist. Dadurch werden gängige Vorstellungen von universellen 
Indikatoren und Vergleichbarkeit, etwa  implementiert in internationalen 
Plattformen, in Frage gestellt. 

Der vierte Artikel, Epistemologien der Datenvisualisierungen: Über die 
Produktion von Gewissheiten, Geographien und Digitalitäten in der kritischen 
Bildungsforschung [Epistemologies of Data Visualisations: On Producing 
Certainties, Geographies and Digitalities in Critical Educational Research], 
reflektiert die Entwicklung des InfraReveal Tools und diskutiert die Rolle 
von Visualisierungen in der kritischen Bildungsforschung. Die Analyse 
zeigt, wie Visualisierungen Gewissheiten, Geografien und Digitalitäten 
hervorbringen und zugleich Spannungen zwischen kritischen Forschung-
sansprüchen und technischen Lösungen sichtbar machen.

DISKUSSION 
Die empirischen Analysen der Dissertation zeigen, dass Schule, ebenso 
wie andere Wohlfahrtsinstitutionen, in zunehmendem Maße durch Data-
fizierung, Plattformisierung und Algorithmisierung geprägt wird. Diese 
Prozesse materialisieren sich in den Infrastrukturen und Datenflüssen, die 
Governance ermöglichen und zugleich in der Praxis ständig kontinuierlich 
geformt werden. Im Zentrum stehen dabei die scheinbar alltäglichen, aber 
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folgenreichen Konfigurationen, die steuern und organisieren: Standards, 
die Daten formatieren, Schwellenwerte, die Schüler:innen klassifizieren, 
Anpassungen, die Lehrkräfte und Administrator:innen vornehmen, sowie 
Visualisierungen, die Daten interpretierbar machen, aber auch festlegen, 
was hervorgehoben, was verdeckt und was unsichtbar bleibt. Die Analysen 
machen deutlich, dass Governance auch in technischen Details wie Stand-
ards, Formaten und Schwellenwerten verankert ist. Diese können nicht als 
neutrale Hintergrundbedingungen verstanden werden, sondern müssen 
als soziomaterielle Arrangements begriffen werden, die bestimmen, welche 
Daten „fließen“, wie sie interpretiert werden können und welche Akteure 
als zuständig und handlungsfähig positioniert werden. 

Zugleich zeigt sich, dass Governance durch Infrastruktur weder lin-
ear noch reibungslos verläuft, sondern relational und situiert ist. Damit 
Daten zwischen Systemen und Ebenen bewegt werden können, bedarf 
es kontinuierlicher Arbeit: Fehler werden korrigiert, Einträge verzögert 
oder Kategorien gedehnt. In solchen Praktiken werden Verantwortung 
und Fürsorge ausgeübt, zugleich aber in Klassifikationen und Indikatoren 
eingeschrieben, die „weiterfließen“ und Interventionen auslösen. Profes-
sionelle Urteile verschwinden also nicht in digitalen Systemen, sondern 
werden rekonfiguriert und in Schwellenwerte und Indikatoren übersetzt, 
die auf Distanz wirksam werden. 

Ein wiederkehrendes Spannungsmoment betrifft hierbei das Verhältnis 
von Sichtbarkeit und Opazität. Mehr Sichtbarkeit bedeutet nicht automa-
tisch mehr Verständlichkeit oder Transparenz. Standards und Schwellen-
werte können öffentlich zugänglich sein, bleiben in ihrer technischen 
Dichte aber oft unverständlich. Visualisierungen erscheinen selbstver-
ständlich, normalisieren jedoch willkürliche Grenzen und blenden die 
Komplexität des Alltags aus. Damit wird Governance nicht nur durch das 
geregelt, was sichtbar gemacht wird, sondern ebenso durch das, was absi-
chtlich oder unbeabsichtigt verborgen und unzugänglich bleibt. 

Schließlich zeigt die Dissertation, dass Fürsorge und Kontrolle in 
schulischer Praxis unauflöslich miteinander verflochten sind. Alltägliche 
Handlungen von Lehrkräften, etwa falsche Daten auf Plattformen zu 
korrigieren, eine Eingabe zu verzögern oder eine Abwesenheit nicht zu 
registrieren, können als fürsorglich gegenüber Schüler:innen verstanden 
werden. Dieselben Handlungen werden jedoch in Infrastrukturen einge-
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schrieben und werden als Klassifikationen und Indikatoren rekonfiguriert. 
So werden Praktiken der Fürsorge zugleich zu Mechanismen, die Kont-
rolle ermöglichen, und Kontrolle wird durch Formen ausgeübt, die mit 
Fürsorge begründet werden. 

Insgesamt liegt das zentrale Ergebnis darin, dass die Rolle der Infrastruk-
tur für Governance nicht in einzelnen Systemen oder Lösungen geschaf-
fen wird, sondern im Zusammenspiel von Standards, Kategorien, Visu-
alisierungen und lokalen Praktiken. Governance zeigt sich nicht als auss-
chließlich ‚von oben‘, sondern als relationales Geschehen im Spannungsfeld 
zwischen lokaler Praxis und nationalen wie internationalen Infrastruk-
turen. Die Dissertation trägt damit zu einem vertieften Verständnis von 
Governance als infrastruktureller Governance bei. Governance erfolgt also 
zunehmend nicht allein durch Politik oder Gesetze, sondern ebenso durch 
die oft übersehenen infrastrukturellen Konfigurationen, die bestimmen, 
was und wer sichtbar und handlungsfähig gemacht wird, und was und 
wer unsichtbar bleibt. Das trägt nicht nur dazu bei, gängige Vorstellungen 
von Governance zu verkomplizieren, sondern macht deutlich, wie Technik 
und Praxis, Fürsorge und Kontrolle, Sichtbarkeit und Opazität in schulis-
chem Alltag untrennbar miteinander verflochten sind.

ZUSAMMENFASSUNG
Die Dissertation hat gezeigt, wie schulische Governance durch das geprägt 
wird, was oft als selbstverständlich oder nebensächlich erscheint: Daten-
infrastrukturen, die organisieren, welche Daten „fließen“ dürfen, wann 
Interventionen legitimiert sind und wie Schüler:innen-Zukünfte als ris-
kant oder wünschenswert interpretiert werden. Routinen wie das Regis-
trieren von Anwesenheiten, das Befolgen technischer Standards oder das 
Ablesen von Dashboards erweisen sich als Arrangements, in denen Ver-
antwortung, Fürsorge und Kontrolle neu verteilt und konfiguriert wer-
den. Governance erfolgt damit nicht allein über Gesetze und Reformen, 
sondern durch soziotechnische Infrastrukturen, die die Bedingungen des-
sen festlegen, was sichtbar, vergleichbar und handlungsfähig wird. Die 
Analysen verdeutlichen drei zentrale Spannungen: Erstens, dass schein-
bar banale technische Details weitreichende Konsequenzen für schulisches 
Handeln haben. Zweitens, dass erhöhte Sichtbarkeit nicht notwendiger-
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weise Verständlichkeit bedeutet, da Offenheit paradoxerweise neue For-
men von Opazität hervorbringt. Drittens, dass Fürsorge und Kontrolle in 
Datenflüssen untrennbar miteinander verflochten sind und professionelle 
Urteile auf Distanz neu organisiert werden. 

Der zentrale Beitrag der Dissertation liegt in der Konzeptualisierung 
dieser Prozesse als infrastrukturelle Governance. Mit diesem Begriff wird 
erkennbar, wie Bildung, und Sozialstaatsinstitutionen im Allgemeinen, 
durch Datenflüsse, Standards und Klassifikationen versteckt wirkungsvoll 
konfiguriert werden. Dadurch wird ein Vokabular eröffnet, das es ermögli-
cht, diese Entwicklungen kritisch zu analysieren und die Folgen für 
Demokratie, Gerechtigkeit und Fürsorge sichtbar zu machen. Die Arbeit 
trägt zur Bildungssoziologie bei, indem sie die technische Dimension von 
Governance in den Vordergrund rückt. Empirisch wird gezeigt, dass Stand-
ards, Protokolle und Schwellenwerte nicht bloße Nebensächlichkeiten 
sind, sondern konstitutive Bedingungen schulischer Praxis. Methodolo-
gisch wird demonstriert, wie Dateninfrastrukturen ethnographisch unter-
sucht werden können, nicht als externe Strukturen, sondern als sozioma-
terielle Arrangements, die in alltäglichen Praktiken hervorgebracht und 
aufrechterhalten werden. Theoretisch wird die Governance-Forschung 
erweitert, indem Opazität und relationales Infrastrukturing als zentrale 
Modi von moderner Governance herausgearbeitet werden. Dies ist von 
Bedeutung, weil Governance durch Daten nicht nur Effizienz oder Ver-
waltung betrifft, sondern grundlegende Fragen aufwirft, was als Fürsorge 
gilt, wer als problematisch markiert wird und wie Verantwortung (neu) 
verteilt wird. Indem diese Dissertation diese Prozesse als infrastrukturelle 
Governance fasst, macht sie sichtbar, dass das, was als technische Neben-
sache erscheint, in Wirklichkeit die Grundlagen des wohlfahrtsstaatlichen 
(Bildungs-)Auftrags neu ordnet.
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sen festlegen, was sichtbar, vergleichbar und handlungsfähig wird. Die 
Analysen verdeutlichen drei zentrale Spannungen: Erstens, dass schein-
bar banale technische Details weitreichende Konsequenzen für schulisches 
Handeln haben. Zweitens, dass erhöhte Sichtbarkeit nicht notwendiger-
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weise Verständlichkeit bedeutet, da Offenheit paradoxerweise neue For-
men von Opazität hervorbringt. Drittens, dass Fürsorge und Kontrolle in 
Datenflüssen untrennbar miteinander verflochten sind und professionelle 
Urteile auf Distanz neu organisiert werden. 

Der zentrale Beitrag der Dissertation liegt in der Konzeptualisierung 
dieser Prozesse als infrastrukturelle Governance. Mit diesem Begriff wird 
erkennbar, wie Bildung, und Sozialstaatsinstitutionen im Allgemeinen, 
durch Datenflüsse, Standards und Klassifikationen versteckt wirkungsvoll 
konfiguriert werden. Dadurch wird ein Vokabular eröffnet, das es ermögli-
cht, diese Entwicklungen kritisch zu analysieren und die Folgen für 
Demokratie, Gerechtigkeit und Fürsorge sichtbar zu machen. Die Arbeit 
trägt zur Bildungssoziologie bei, indem sie die technische Dimension von 
Governance in den Vordergrund rückt. Empirisch wird gezeigt, dass Stand-
ards, Protokolle und Schwellenwerte nicht bloße Nebensächlichkeiten 
sind, sondern konstitutive Bedingungen schulischer Praxis. Methodolo-
gisch wird demonstriert, wie Dateninfrastrukturen ethnographisch unter-
sucht werden können, nicht als externe Strukturen, sondern als sozioma-
terielle Arrangements, die in alltäglichen Praktiken hervorgebracht und 
aufrechterhalten werden. Theoretisch wird die Governance-Forschung 
erweitert, indem Opazität und relationales Infrastrukturing als zentrale 
Modi von moderner Governance herausgearbeitet werden. Dies ist von 
Bedeutung, weil Governance durch Daten nicht nur Effizienz oder Ver-
waltung betrifft, sondern grundlegende Fragen aufwirft, was als Fürsorge 
gilt, wer als problematisch markiert wird und wie Verantwortung (neu) 
verteilt wird. Indem diese Dissertation diese Prozesse als infrastrukturelle 
Governance fasst, macht sie sichtbar, dass das, was als technische Neben-
sache erscheint, in Wirklichkeit die Grundlagen des wohlfahrtsstaatlichen 
(Bildungs-)Auftrags neu ordnet.
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