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Artificial Intelligence (AI) is predicted to alter many aspects of 
how we organise society. Education is no exception. While there is 
currently much excitement surrounding the potential of AI to 
improve and transform teaching, we still do not really understand 
what happens when AI is introduced in schools and what this 
digital change means for teachers. 

In this book, Katarina Sperling discusses the implications of AI for 
the teaching profession through a literature review and three 
ethnographical studies in Swedish primary and secondary 
schools. The studies explore how different forms of AI (a machine 
learning-based intelligent tutoring system, a learning 
management system equipped with learning analytics, and a 
wellbeing app) affect teachers’ work. The research uses Actor-
Network Theory and presents its findings in creative formats, 
including drama, maps, and comics. 

Sperling shows that AI is not a silver bullet that will fix problems 
facing the teaching profession. Rather, it is time-consuming, 
inaccurate and dependent on teacher maintenance, the opposite 
of what it promises. These findings raise important questions 
about the impact AI has on teachers’ professional knowledge and 
how data about both students and teachers is collected, stored 
and used. 

This book is relevant not only for the research community and 
teachers but also for other educational stakeholders including 
principals, policymakers and EdTech developers.  



 

LINKÖPING UNIVERSITY 
LINKÖPING UNIVERSITY ELECTRONIC PRESS 
https://ep.liu.se  ep@ep.liu.se  

This is an updated version of the thesis 

BEYOND F(AI)TH: The introduction and materialisation of artificial 
intelligence in schools 
Katarina Sperling 
https://doi.org/10.3384/9789180759052 
 
2024-12-16  The thesis was first published online. The online 

published version reflects the printed version.  
2025-02-19 The thesis was updated with an errata list which is 

also downloadable from the DOI landing page. 
Before this date the PDF has been downloaded 516 
times. 

 

https://ep.liu.se/
mailto:ep@ep.liu.se
https://doi.org/10.3384/9789180759052


Katarina Sperling 
BEYOND F(AI)TH: The introduction and materialisation of artificial intelligence in schools 
https://doi.org/10.3384/9789180759052 

 

Linkoping Studies in Pedagogic Practices No. 45 
Linkoping Studies in Education and Social Sciences No. 22 

 

 
 
ERRATA  
 
Page XV: Paper I: Change journal title Computers & Education 6 to Computers & Education Open 6 

Page XV: Paper V: Update the reference to:  

Sperling, K. (2024). The Fading of F(AI)th: Tracing the Technological Promises of a Wellbeing App in K-12 Education. 
in Herodotou, C., Papavlasopoulou, S., Santos, C., Mildrad, M., Otero, N., Vittorini, P., Gennari, R., Di Mascio, T., Temperini, 
M. & Dela Prieta, F. (Eds). Methodologies and Intelligent Systems for Technology Enhanced Learning, 14th International 
Conference. MIS4TEL 2024. Lecture Notes in Networks and Systems, vol 1171. Springer, Cham. https://doi-
org.e.bibl.liu.se/10.1007/978-3-031-73538-7_10 

Page 17: Remove the period in the block quotation after “will revitalize education”. 

Page 20: Change “teacher-facing dashboards” to “teacher-facing LADs”. 

Page 21: Remove the period in the block quotation after “system management”. 

Page 22: Row 1, Remove also after “school improvement has” 

Page 33: Add a period after “complex entanglements”. 

Page 47: Remove “these” in the last rows. 

Page 63: In the last paragraph, add “with” after “and contributes”. 

Page 64: In the section “Ethical vetting”, add  “to” after “selected methods restricted the ability”.  

Page 71: Paper I: Change journal title Computers & Education 6 to Computers & Education Open 6 

Page 76: Paper V: Update the reference to:  

Sperling, K. (2024). The Fading of F(AI)th: Tracing the Technological Promises of a Wellbeing App in K-12 Education. 
in Herodotou, C., Papavlasopoulou, S., Santos, C., Mildrad, M., Otero, N., Vittorini, P., Gennari, R., Di Mascio, T., Temperini, 
M. & Dela Prieta, F. (Eds). Methodologies and Intelligent Systems for Technology Enhanced Learning, 14th International 
Conference. MIS4TEL 2024. Lecture Notes in Networks and Systems, vol 1171. Springer, Cham. https://doi-
org.e.bibl.liu.se/10.1007/978-3-031-73538-7_10 

Page 80: Add “it” after “practical productive (techne) knowledge in that”. 

Page 81: Remove “role” after “is central” (third paragraph). 

Page 81: Remove “that lead” in the last sentence. 

Page 90: Row 3, change “AI and education” to “AI and Education”.  

https://doi.org/10.3384/9789180759052
https://doi-org.e.bibl.liu.se/10.1007/978-3-031-73538-7_10
https://doi-org.e.bibl.liu.se/10.1007/978-3-031-73538-7_10


Department of Behavioural Sciences and Learning
Faculty of Educational Sciences

Linköping University, SE-601 74 Norrköping, Sweden
Norrköping 2024 

Linkoping Studies in Pedagogic Practices No. 45 
Linkoping Studies in Education and Social Sciences No. 22 

BEYOND F(AI)TH
The introduction and materialisation

of artificial intelligence in schools

Katarina Sperling



© Katarina Sperling, 2024  
Cover Image: Jerzy Przybyl: Outcast (Wygnany), 1979, City Museum of Katowice 
     

This work is licensed under a Creative Commons Attribution 4.0 
International license. To view a copy of this license, visit:  
https://creativecommons.org/licenses/by/4.0/

Printed in Sweden by LiU-tryck, 2024 
ISBN 978-91-8075-904-5 (print)
ISBN 978-91-8075-905-2 (PDF)
https://doi.org/10.3384/9789180759052
ISSN 1653-0101
ISSN 2004-2787
eISSN 2004-2795



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

To my father  
 
  



 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
Każdy przecież początek 
to tylko ciąg dalszy, 
a księga zdarzeń 
zawsze otwarta w połowie.  
 
 

Every beginning 
is only a sequel, after all, 

and the book of events 
is always open halfway through. 

 
 

Ty varje början 
är bara en fortsättning följer, 

och skeendets bok 
ligger alltid uppslagen på mitten. 

 
 

 
 
 
 
 
 
Wisława Szymborska 
 
From the poem “Love at First Sight” in Koniec i Początek, 1993.  
English translation by Clare Cavanagh and Stanislaw Baranczak.  
Swedish translation by Anders Bodegård. 
 
  



 
 



vii 

Summary 
AI is predicted to change the nature of education and the work of teachers. While 
the use of AI in schools is recent, research has been interested in this field for more 
than 50 years. The focus has been on the development of AI-based technologies for 
classrooms and for measuring and improving learning. There is significant 
optimism surrounding the potential of AI to transform teaching as well as to tackle 
complex educational challenges such as teacher shortages and the growing 
achievement gap among students. At the same time, these multifaceted 
technologies raise various ethical concerns related to privacy and security, the 
risks of bias and fairness, transparency and teacher and student relations.  

Amid the conversations on the opportunities and risks of AI, there is little 
empirical, qualitative research exploring how AI plays out in everyday teaching. 
This compilation thesis addresses this particular problem, aiming to generate an 
improved understanding of the implications of AI for the teaching profession. It 
does so by asking in what ways AI is being introduced in school settings, how AI 
comes into being there—how it materialises—and what this materialisation 
implies.  

To understand the educational implications, AI is conceptualised relationally, 
as something constructed through the relationships between people and 
technology. A relational conceptualisation of AI is further accentuated by the 
theoretical and methodological approaches of Actor-Network Theory (ANT) where 
AI can be understood as networks constructed by the human and non-human 
traces left by actors. ANT underpins a multi-sited ethnography consisting of 
fieldwork conducted at Swedish primary and secondary schools.The focus is 
directed towards the interactions between teachers, students and three distinct AI 
technologies: a machine learning-based intelligent tutoring system, a learning 
management system equipped with learning analytics, and a wellbeing app. The 
data production primarily relies on observations in schools, interviews, and video-
recorded meetings. Additionally, the analytical work has been influenced by ethno-
drama, Thinking Through Comics and Visual Network Analysis, each different modes 
of representation. The fieldwork has resulted in four papers (Papers II-V). The 
thesis also includes a fifth paper (Paper I) comprising a review of the literature on 
teachers' professional knowledge related to AI. By employing the Aristotelian 
tripartite division of knowledge (episteme, techne and phronesis), the review 
distinguishes different aspects of professional knowledge. 
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The findings show how AI plays out in everyday schooling and how it influences 
teachers’ work. AI is introduced into schools and materialised there in two ways. 
On the one hand, AI is presented as an emergent yet implicitly defined form of 
teachers’ professional knowledge that incorporates theoretical, practical, and 
ethical dimensions that teachers are expected to acquire and integrate into their 
practice. On the other hand, as data-driven technologies in the making, AI is also 
represented as strongly underpinned by the idea of automating and augmenting 
teachers’ work. 

The main implication of AI for the teaching profession is the added work 
required of teachers. Rather than abandoning the AI-based technologies when they 
failed to add any educational value, teachers, students, EdTech developers, and 
other human actors continued to adapt to and co-produce the promises held by 
these technologies. This adaptation has, in turn, been dependent on teachers’ 
professional knowledge, particularly in cases where the technologies did not act in 
desirable ways, for example, when presenting erroneous answers to exercises or 
presenting data that teachers could not act upon. 

What may have looked like automation, or augmentation, can instead be 
described in terms of symmation, in which students, teachers, and machines 
produced the AI promises together (sym). The symmation of AI highlights several 
ethical dilemmas: the added work of teachers was rarely articulated, 
acknowledged, or valued as essential. Additionally, the technologies tended to 
undermine teachers' professional expertise and risked negatively affecting 
teacher-student relations. Thus, the materialisation of AI relied to a considerable 
extent on teachers' professional expertise, yet paradoxically undermined it.  

At the same time the findings illustrate that the outcomes of AI in educational 
circles are far from determined. As well as teachers’ actions, their non-actions, also 
understood as a form of resistance, played a central role in the materialisation of 
AI. These non-actions can be attributed to the form of professional judgement 
formulated as phronesis, a subject that deserves further consideration. While the 
current promise of AI as a technology that can automate and augment the work of 
teachers is highly questionable, there is still room for (re)thinking and (re)shaping 
AI beyond that of simply accepting it on f(ai)th. This thesis lays the scientific 
groundwork for such future-making. 

 
Keywords: AI in K-12; AI literacy, Learning Analytics; Data-driven schooling; Actor-
Network Theory; Multi-sited Ethnography; Teaching Profession; Science and 
Technology Studies 
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Sammanfattning 
AI förutspås påverka och förändra utbildning och lärares arbete. Även om det är 
först på senare tid AI har diskuterats flitigt i en skolkontext, så har forskning om 
hur AI kan användas inom utbildning bedrivits i över 50 år. Fokuset har legat på 
att utveckla AI-baserade teknologier i klassrummet för att automatisera lärares 
arbete och på att utveckla system för att förstå, mäta och förbättra lärandet och 
därigenom förstärka lärare. Det råder stor optimism kring AI:s möjlighet att 
förbättra undervisningen och att samtidigt råda bot på komplexa utmaningar 
såsom lärarbrist och det ökade kunskapsgapet mellan olika elevgrupper. Samtidigt 
väcker dessa olika teknologier etiska frågor som rör exempelvis lärares och elevers 
integritet och säkerhet, risker kring bias och rättvisa, bristen på insikt om hur 
algoritmerna fattar beslut och vem som är ansvarig.  

I diskussionerna om möjligheter och risker med AI saknas det fortfarande 
empirisk, kvalitativ forskning som undersöker hur AI påverkar lärarprofessionen. 
Denna sammanläggningsavhandling tar sig an detta problem i syfte att generera 
en ökad förståelse för hur AI påverkar läraryrket. Avhandlingen studerar hur AI 
introduceras i skolmiljöer, hur AI uppstår, materialiseras, i denna introduktion, och 
vad denna materialisering får för implikationer för läraryrket.   

AI förstås här som något relationellt som uppstår i interaktioner mellan 
människor och teknologier. En relationell förståelse av AI hänger i sin tur ihop med 
de teoretiska och metodologiska ansatserna från Aktör-Nätverksteori (ANT). 
Utifrån ANT kan AI beskrivas som nätverk som konstrueras av de spår som lämnas 
av aktörer, vilka kan vara både människor och ting. ANT ligger till grund för en 
etnografi bestående av tre fältstudier i svenska grund- och gymnasieskolor. Fokus 
har riktats mot de interaktioner som uppstår mellan lärare, elever och tre olika AI-
teknologier: ett maskininlärningsbaserat adaptivt läromedel i matematik, en 
lärplattform med AI och lärandeanalys samt en app för välmående.  

Data bygger huvudsakligen på observationer i skolor, intervjuer med lärare och 
videoinspelade möten och analysen har influerats av flera olika 
representationssätt: etnodrama, Thinking Through Comics och visuell 
nätverksanalys. De tre fältstudierna har utmynnat i fyra artiklar (Artikel II-V). 
Avhandlingen inkluderar också en femte artikel (Artikel I) som består av en 
litteraturöversikt om lärares professionella kunskap relaterad till AI. Som 
analytisk lins i litteraturöversikten används den aristoteliska uppdelningen av 
kunskap i teoretisk (episteme) praktisk (techne) och etisk (phronesis).  
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Resultaten från artiklarna bidrar till vår förståelse av hur AI fungerar i skolor och 
påverkar lärares arbete och visar att AI introduceras och materialiseras i skolor på 
två sätt. Å ena sidan som en framväxande, implicit definierad form av lärares 
professionella kunskap; denna omfattar teoretiska, praktiska och etiska 
dimensioner och anses viktig att lärare tillägnar sig och integrerar i sin 
undervisning. Å andra sidan, som datadrivna teknologier som fortfarande håller på 
att ta form och som är starkt understödda av idéer om att automatisera och 
förstärka lärarens arbete.  

Den huvudsakliga implikationen för läraryrket är det merarbete av lärare för 
att AI ska introduceras i utbildningspraxis och för att det ska materialiseras. Vad 
som kan se ut som automatisering eller förstärkning kan beskrivas i termer av 
symmation, ett samskapande av AI mellan elever, lärare och teknologier. I stället 
för att överge AI-teknologin när den inte tillförde utbildningsvärde, fortsatte lärare 
såväl som elever, EdTech-utvecklare och andra mänskliga aktörer att anpassa sig 
genom arbete som möjliggjorde teknikens löften om automatisering och 
förstärkning. Denna anpassning var i sin tur beroende av lärarnas professionella 
kunskap, särskilt i de fall där teknologin inte agerade på ett önskvärt sätt, 
exempelvis när den levererade felaktiga svar eller data som lärarna inte kunde 
göra något med. 

Resultaten pekar också på flera etiska dilemman som framträdde i denna 
process. Det kompensatoriska arbetet som lärarna behövde lägga för att få 
teknologin att ”fungera”, erkändes sällan eller värderades inte som något 
avgörande. Dessutom tenderade AI-teknologierna att underminera lärarnas 
professionella kompetens, vilket riskerade att påverka lärar-elevrelationerna 
negativt. Därmed var materialiseringen av AI starkt beroende av lärarnas 
professionella expertis, som paradoxalt nog underminerades.  

Samtidigt visar resultaten att vad AI i utbildningssammanhang är och kan vara 
är långt ifrån förutbestämt. Precis som lärarnas agerande spelade även deras icke-
handlingar en central roll i materialiseringen av AI. Lärares icke-handlande kan 
härledas till en professionell kunskap relaterad till det etiska omdömet, phronesis, 
och som förtjänar att synliggöras i större utsträckning. Även om de nuvarande 
löftena om AI:s möjligheter att automatisera och förstärka lärares arbete är mycket 
tveksamma, pekar avhandlingen på att det fortfarande finns utrymme för att 
(om)tänka och (om)forma AI bortom tron. Denna avhandling lägger en 
vetenskaplig grund för ett sådant framtidsskapande. 
 
Nyckelord: AI och skola; AI-litteracitet; lärandeanalys; datadriven skolförbättring; 
aktör-nätverksteori; multi-situerad etnografi; lärarprofession; teknik och 
vetenskapsstudier 
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Faith  
 

1. The fulfilment of a trust or promise, and related senses. 
2. The quality of fulfilling one's trust or promise; faithfulness, fidelity, loyalty; 

trustworthiness. Also, in to bear faith: to be loyal (to someone).  
 
 

(Oxford English Dictionary, n.d.) 
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Chapter 1 

Introduction 
 
Samuel: [Speaks quickly] It’s a bit fascinating how the AI Engine works, 
I’d like to be better at explaining to the students how it can know 
[pauses]. And then the teething problems that I had to explain to them 
in the beginning [searching for words] that it takes time for the 
computer to get to know you and to know, was it a sloppy mistake you 
just did? [Pauses] and this is a bit fascinating […] and it’s great […] and 
I think there'll be [hesitates] even more of this personalisation. I also 
think it’s good because often, teaching is […] perhaps at the wrong 
level. (From interview with primary school teacher Samuel.) 
 

 
It is only very recently that artificial intelligence (AI) has been introduced 
in everyday schooling, potentially changing the nature of education, and the 
work of many teachers. This thesis addresses this change and what it 
means for the teaching profession.  

The title, Beyond f(ai)th, describes my research journey. It began in an 
educational landscape filled with hopes and expectations surrounding AI, 
only to confront the messy reality as AI is introduced and comes into being, 
materialised, in schools. Beyond f(ai)th is also a proposition for how 
researchers, as well as teachers and policy makers, can approach AI in 
school settings – an approach that ultimately demystifies the promises of 
AI technologies. 

As Samuel’s comment above makes clear, AI raises expectations related 
to existing educational challenges. We can understand from his reference 
to “teething problems” that the technology Samuel and his students tried 
out did not live up to their expectations. Based on his expressed desire to 
better explain the AI system for his pupils, it would seem that Samuel is also 
finding it difficult to fully grasp AIs technological configurations. Yet he 
seems to have faith in the idea that AI technologies have the capacity to 
adapt the teaching to individual students better than himself. Why is that? 
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Promises of intelligent machines  
Samuel's optimism, his belief in AI, and his faith in its future can be 
attributed, at least partially, to promises made, and expectations raised 
about the potential benefits of AI in education. Such promises, made in 
research, policy making and business, suggest that the new generation of 
data-driven AI1 has the potential to innovate teaching and learning and 
tackle some of the most complex educational challenges related to teacher 
shortages and the growing achievement gap among students (Facer & 
Selwyn, 2021; Luckin et al., 2016; Nemorin et al., 2023; Vincent-Lancrin & 
van der Vlies, 2020). 

In fact, the expectations of AI as something that will disrupt and 
transform education are so prevalent that they often go unchallenged and 
are accepted as facts (Khan, 2023; Luckin, 2023). However, with some 
exceptions, nearly all claims about AI in the realm of education are claims 
about the future (Miller & Tuomi, 2022). Amid the hyperbolic discourse 
surrounding AI, it is difficult to grasp the state of the actual (Selwyn, 2010) 
regarding what AI is and what it entails for schools.  

Although no universally-accepted definition exists, AI is often described 
as the capacity of computers or other machines to exhibit or simulate 
intelligent behaviour. It also refers to the field of study concerned with this 
(Oxford English Dictionary, n.d.). However, the meaning of simulating 
intelligent behaviour has shifted since AI was first coined as a term in 1956 
(McCarthy et al., 1956/2006). Once cutting-edge AI technologies are 
integrated into mainstream applications they tend to no longer carry the 
label of AI (Holmes, 2020). This turns AI into a moving target (Korseberg & 
Elken, 2024), or what Lucy Suchman, (2023, p. 3) has referred to as a 
floating signifier, a term that deliberately is kept vague as a way of 
maintaining its influence. At the same time, ideas about the benefits and 
advantages that AI can bring to education appear persistent.  

 
1 Data-driven AI includes, for example, artificial neural networks, large language models, 
and various techniques for collecting, analysing, and visualising vast amounts of data about 
learners and learning processes. In contrast to rule-based learning, machine learning 
emphasises statistical and mathematical models that allow computers to “learn” from data, 
recognise patterns, and make decisions or predictions without requiring explicit 
programming (Rusell & Norvig, 2021). 
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Automation and augmentation through data 

AI for educational purposes has been the subject of investigation since the 
1970s (Du Boulay, 2022; Luckin et al., 2022). Research have focused on the 
development of AI-based technologies for classroom use (intelligent 
tutoring systems and virtual assistants) and the development and use of 
analytical systems for the understanding, measurement, and improvement 
of learning (Holmes & Tuomi, 2022; Zawacki-Richter et al., 2019). These 
two approaches work in ways that can be referred to automation and 
augmentation (Molenaar, 2022) and have long been influential in the 
development of educational AI. 

Automation suggests that tasks traditionally done by teachers can be 
handled by AI, such as attendance-taking through facial recognition, or 
personalised learning (also referred to as personalised instruction, student-
centred learning, or adaptive learning) via intelligent tutoring systems 
(ITS) or AI chatbots (Rensfeldt & Rahm, 2022). Absent a common 
definition, personalised learning is often used to describe a pedagogical 
approach in which the needs, strengths and interests of the individual 
learner are accommodated (Boninger et al., 2019). Such approaches are 
often argued to be more efficient ways of learning and are regarded as the 
“holy grail” in educational AI and other education technology (EdTech) 
circles, because they make it possible to deliver teaching at scale (Facer & 
Selwyn, 2021; Nemorin et al., 2023). Personalised learning can also be 
understood as a replacing perspective (Cukurova et al., 2019) implicitly 
suggesting that not only instruction but also teachers’ assessment of 
individual students can be replaced with AI. 

Augmentation is a less controversial proposition of helping or assisting 
teachers in making better informed decisions through for example, AI-
based data analysis (Holmes & Tuomi, 2022). Augmentation is often 
manifested in the use of learning analytical systems (LA), which are 
increasingly underpinned by AI and aimed at measuring, predicting, and 
understanding students’ learning processes (Siemens, 2013). In this frame, 
AI is expected to complement, rather than to replace, teachers’ work by 
providing data and suggesting actions and predicting outcomes based on 
this data. Knox et al. (2020) describe this as a kind of “precision science for 
education” that claims to offer teachers guidance in activities where they 
are often accused of driving blind.  
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The promises of automation and augmentation, made possible by data-
driven AI, mirrors a trend toward data-driven schooling (Mandinach, 2012; 
Nouri et al., 2019; Schildkamp et al., 2017; Selwyn, 2022), in which frequent 
collection, analysis, and visualisation of student data concerning 
performance, engagement, and motivation becomes a central educational 
activity. Today much of the discourse surrounding educational AI suggests 
that vast amounts of data can be used to enhance the management of 
student populations, including their behaviours, attitudes, and academic 
performance (Nemorin et al., 2023; Williamson et al., 2023). 

From research labs into the market 

Though ideas of automation and augmentation have influenced the 
development of educational AI for many years, it is not until recently, in a 
shift accelerated by the global corona pandemic (Williamson et al., 2021), 
that a diverse array of AI-based technologies have made their way from the 
research lab into the global EdTech market. The latest generation of AI 
technologies can now be found in for example software that diagnose 
students’ attention spans, their emotions, use patterns to predict grades 
and student drop-out potential, and use facial recognition for classroom 
proctoring or attendance monitoring (Holmes, 2023).  

One way to get a better overview of these multifaceted technologies is 
to divide them based on their direction of focus: towards students, 
teachers, or institutions (Holmes, 2023). Student-focused AI, as suggested, 
is typically software that students interact with during the learning 
process. Teacher-focused systems are programs that automate tasks or 
provide augmented insights into students' learning. Institution-focused AI 
delivers information to school administrators and managers at an 
institutional level (Table 1.).  

At present the use of AI in classrooms has become increasingly 
associated with generative AI, such as ChatGPT (Miao & Holmes, 2023; 
Williamson, 2024). ChatGPT can be seen as both a student-focused as well 
as a teacher-focused technology identifying patterns and structures from 
vast amounts of textual data, generating new texts based on textual 
prompts (Taecharungroj, 2023). 
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Table 1. Overview of existing AI in the context of education, after Holmes (2023). 
 

Student-focused  Teacher-focused  Institution-focused 
Adaptive tutoring systems 
AI-enabled apps 
AI-enabled simulations 
Disabilities support 
Virtual writing assistants 
Generative AI 
Chatbots 
Formative assessment 
Learning networks 
Dialogue-based ITS 
Exploratory learning 
Health 
Lifelong learning assistants 

Plagiarism detection 
Automatic curation 
Classroom monitoring 
Summative assessment 
Teaching assistant 
Classroom orchestration 
Professional development 

Admissions 
Course-planning,  
Scheduling, timetabling 
School security 
Identifying dropouts  
e-Proctoring 

 
The shift of AI from the research labs to the marketplace has increased its 
presence in schools. It also indicates that commercial interests are  
gradually influencing educational policy and governance and are ultimately 
changing teachers' work (Eynon & Young, 2021; Gulson & Witzenberger, 
2022; Komljenovic, 2021; Williamson, 2019). Meanwhile, there is no 
conclusive independent scientific evidence to support the veracity of the 
promises and expectations surrounding educational AI (Holmes & Tuomi, 
2022; Viberg et al., 2018). Moreover, data-driven AI risks introducing new 
ethical and pedagogical dilemmas (Holmes et al., 2022; Cerratto Pargman 
et al., 2024). 

Ethics and pedagogical dilemmas 
As reflected in the numerous policy reports on AI ethics published in recent 
years, AI is associated with various risks, for example issues related to data 
privacy, discrimination, transparency and algorithmic authority (Cerratto 
Pargman & McGrath, 2021; Hagendorff, 2020; Holmes & Porayska-Pomsta, 
2022; Knox, 2022). Data-driven AI often relies on the collection and 
analysis of large amounts of personal data. In the context of education, this 
translates into the collection of personal data about students and teachers. 
This widespread commercial practice among AI providers often tempts 
users to give up a certain degree of their privacy in exchange for the 
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perceived benefits of AI services (Miao & Cukurova, 2024). Moreover, the 
data mining that lies behind many AI technologies involves the problematic 
privacy issue of implicit access to and use of personal data, often without 
explicit consent (Day et al., 2022).  

The potential for discrimination in AI relates to how AI models are 
trained. If the data reflects historical biases, these biases may be reinforced, 
leading to unfair treatment of certain student groups based on race, gender, 
socioeconomic status, or other characteristics (Adams et al., 2021). 

Transparency concerns arise in that AI systems can be so opaque that it 
becomes difficult for teachers, students, and parents to understand how 
decisions are made and who is responsible for them (Cerratto Pargman et 
al., 2024). Moreover, AI-generated content is more likely to be stochastic or 
even chaotic in the mathematical sense. The process used currently means 
that the same inputs can lead to different outputs, thus making AI-
generated content potentially less trustworthy, especially  the teaching of 
facts and concepts (Miao & Cukurova, 2024). Over-reliance on AI also risks 
reducing the importance of human relationships, leading to increased 
standardisation in education (Selwyn, 2024a).  

Yet another significant risk in the context of education is that instead of 
AI being adapted to meet educational needs, schools change their practice 
to accommodate what AI can currently do, for example, in assessment and 
marking (Holmes et al., 2022; Selwyn, 2019b). Consequently, the teacher's 
role may become reduced to maintaining and troubleshooting the 
technology while the AI system determines what students should learn and 
how (Holmes, 2023).  

The risk AI presents to ethics is also tied to the values that underlie the 
very purpose of education. These values, which emphasise student 
collaboration and the development of building strong teacher-student 
relations, may stand in opposition to the norms of, for example, 
personalised learning and the politics of data-driven schooling (Eynon & 
Young, 2021). Despite these possibly significant risks, the research on how 
different ethical dilemmas actually emerge and impact teachers’ work 
remains scarce (Holmes & Porayska-Pomsta, 2022).  
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AI as a professional knowledge 

In response to the increasing presence of AI in society and the concerns that 
accompany it, AI is being introduced as a subject to be taught to students of 
all ages, often referred to as AI literacy (Adams et al., 2021; Holmes et al., 
2022; Long et al., 2020). The primary goal of most AI education programs 
and government-sanctioned AI curricula is to offer a comprehensive 
understanding of established AI techniques and practices (Miao & Shiohira, 
2022) Initiatives with AI in K-12 education have primarily originated from 
NGOs, private companies, and AI experts, rather than from educators and 
educational scientists (Holmes et al, 2022). Often, and for various reasons, 
AI literacy is considered as an extension of digital literacy or data literacy 
(Henry et al., 2020; Olari & Romeike, 2021; Schüller, 2022). Still, what AI 
literacy means for teachers’ professional knowledge remains vague and 
poorly understood. 

Given that AI emerges in education both as a set of multifaceted 
technologies and as a content area, I will refer to AI in the context of 
education with the more holistic term, as defined by Holmes et al. (2022), 
AI and Education. AI and Education encompasses “various connections 
between AI and educational settings that include what might be called 
“learning with AI”, “learning about AI” and “preparing for AI”” (p. 5). Thus, 
AI and Education enables AI to be understood both as a technology used for 
different educational purposes and as subject matter to be taught in 
schools.  

Knowledge gap and rationale 
Considering the potential risks and ethical dilemmas discussed above, the 
introduction of AI in school settings has resulted in numerous critical 
studies addressing various issues such as the opaque, or “black-boxed”, 
computational methods of artificial neural networks (Perrotta & Selwyn, 
2019); how machine-learning systems enact behaviouristic forms of 
teaching (Knox et al., 2020); the bonds between educational AI and venture 
capital as well as Big Tech (Gulson & Witzenberger, 2022; Perrotta et al., 
2021; Williamson, 2019; Williamson et al., 2022); the risks of unfairness 
and discrimination (Berendt et al., 2020; Rowe, 2019; Schoeffer et al., 
2022); and the increased datafication and surveillance of teachers and 
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students (Jarke & Breiter, 2019; Lupton & Williamson, 2017; Macgilchrist, 
2021; Manolev et al., 2019; Pangrazio & Selwyn, 2019). Other studies have 
raised concerns about the impact of AI on human labour and the 
environment (Selwyn, 2023). In the past two years generative AI has also 
given rise to a surge of concerns related to policy (Jin et al., 2024; Korseberg 
& Elken, 2024; McGrath et al., 2024; Moorhouse et al., 2023). Many of these 
studies have conducted extensive analyses of commercial AI technologies 
in order to map out power structures and to raise ethical and educational 
questions. Still, as highlighted by Williamson and Eynon (2020), there is a 
knowledge gap in understanding how AI technologies play out in K-12 
schools: 
 

We know very little, for example, about how learners and teachers 
really use AI systems, and how AI is embedding (or not) into the 
everyday workings of schools (…). More ethnographic case-study work 
of AI in different educational contexts would add an additional 
perspective to enrich the important themes emerging from work in this 
area (p. 231). 

 
This knowledge gap is also reflected in other literature studies, which 
reveal that research related to educational AI is predominantly pursued by 
scholars from computer and cognitive sciences and thus lacks the 
theoretical and practical insights from the educational sciences (Roll & 
Wylie, 2016; Zawacki-Richter et al., 2019). Although there have been 
studies of the efficacy of rule-based ITS, (Du Boulay, 2019; Kulik & Fletcher, 
2016; Ma et al., 2014; Steenbergen-Hu & Cooper, 2013; VanLEHN, 2011), 
and the use of learning analytics in educational practice (Khosravi et al., 
2021; Matcha et al., 2020; Molenaar & Knoop-van Campen, 2019), these 
studies are centred primarily on learning outcomes. Thus, they tell us very 
little about teachers' work in relation to the AI technology itself and tend to 
approach AI as a set of tools that lead to positive or negative outcomes.  

Viewing AI only from the basis on what AI is expected to do is what 
Johnson and Verdicchio (2017) refer to as sociotechnical blindness (p. 
2268). Sociotechnical blindness means attributing capabilities to a 
technology while ignoring the fact that human actors must make numerous 
decisions in order to enable these capabilities in the first place. 
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Sociotechnical blindness also relates to seeing the positive or negative 
outcomes of a technology as a result of teachers’ digital competencies, 
attitudes, or values (Buch et al., 2024; Cerratto Pargman & Jahnke, 2019). 

A relational understanding  

In this work, AI is conceptualised and epistemologically approached as 
something relational (Bearman et al., 2023; Bearman & Ajjawi, 2024; 
Dignum, 2022). A relational approach foregrounds the interactions, 
between human actors (in this case teachers) and technology and the role 
teachers play in bringing this technology into being in schools. Thus, 
understanding AI relationally is not about defining what AI is but how it is 
interacted with. Put differently, AI in this relational sense comes into being, 
or materialises, in the relationships that are created between people and 
technology, between humans and non-humans.  

Bearman & Ajjawi (2024) extend a relational understanding of AI by 
referring to AI as a “particular interaction where a computational artefact 
provides a judgement about an optimal course of action, which cannot be 
easily traced” (p. 1163). For them, what a human perceives AI to be, for 
example, when interacting with an ITS or with a learning analytics 
dashboard that predicts actions that are not fully traceable or transparent, 
is more significant than the underlying technical configurations of the 
technology. A relational understanding of AI aligns itself with Alan Turing’s 
famous “imitation game”, which proposes that AI is “achieved” when it 
becomes impossible to distinguish whether a conversation is between two 
humans or between a human and a machine (Turing, 1950/2009). 

Conceptualising AI as an active entity is encapsulated in Actor-Network 
Theory (Fenwick & Edwards, 2010; Latour, 2007) the theory and method 
that has been selected for the ethnographically-oriented studies 
comprising this thesis. Actor-Network Theory (ANT) attributes to 
materiality an equally important role in its analysis (Law & Mol, 1995). 
Materiality has been found to be particularly important when studying 
technologies that are, for example, seen as “learning”, “adapting” or 
“personalising”, based on algorithms that predict and make decisions.   
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Research rationale 

The rationale underlying the research carried out in this thesis may be 
summarised as follows: AI has been introduced in schools by research, 
policy and business accompanied by yet unfulfilled promises of automation 
and augmentation in relation to teachers’ work. Accompanying its 
introduction is also the notion of ethical risks. With scientific contributions, 
particularly from the educational sciences, still relatively scarce, how AI is 
introduced as well as materialised in relation to teachers’ work is poorly 
understood. Altogether, these problematic issues can impose undesirable 
conditions for the teaching profession, and for education at large. AI and 
Education is relatively unexplored within the Swedish school context, thus 
making it an intriguing case potentially contributing to the growth of an 
emerging research field and offering valuable comparative perspectives, 
both in Sweden and beyond. 

Aim and research questions 
To move beyond the promises of AI, that is to move beyond f(ai)th in what 
it might deliver, this compilation thesis explores the introduction and 
materialisation of AI in school settings with the aim to generate an 
improved understanding of the implications of AI for the teaching 
profession. Framing AI relationally and drawing on the theoretical and 
methodological approaches of Actor-Network Theory, three 
interconnected research questions (RQ) are posed: 
 
• RQ1: In what ways is AI being introduced in school settings? 
• RQ2: How does AI materialise in these settings?   
• RQ3: What does this materialisation of AI imply for the teaching 

profession?  
 
The words introduce and materialise both refer to bringing something into 
existence or making something happen, but they convey slightly different 
nuances. Introduce is used here in the sense to making an idea, concept, or 
thing, known for the first time. Materialise, on the other hand, refers to the 
process by which something becomes tangible or takes physical form.  
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Outline of the thesis

As illustrated in Figure 1, RQ1 and RQ2 are addressed through the five 
included papers. RQ3 is addressed in this synthesising narrative (in 
Swedish, a “kappa”) through additional elaboration of the ideas raised by 
the five papers. Taken together the papers and the kappa contribute to 
achieving the overall aim of this compilation thesis.

Figure 1. Outline of the thesis highlighting the relation between the research questions, 
Papers I-V and the kappa.

Structure of the kappa 

Following this Introduction, the second chapter, Background, establishes a 
connection between the evolution of AI and the educational sciences, by 
offering technical and historical perspectives on the current hype 
surrounding AI. It also sets the stage for understanding AI within the 
context of the Swedish educational landscape and the overall history of 
introducing digital technology in (Swedish) schools. The epistemological 
foundations of this thesis as well as the key theoretical concepts which have 
shaped the research are introduced in Chapter 3: Actor-Network Theory. 
Chapter 4: Method accounts for how the research (three fieldwork studies 
and one literature review) has been carried out. This chapter also includes 
ethical and methodological reflections. In Findings, Chapter 5, the main 
results from Papers I-V are presented and synthesised in response to the 
three research questions. The broader impact of these findings for practice 
and for future research are discussed in the final Chapter 6: Discussion. 
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Chapter 2 

Background 
This chapter provides a scientific overview of the history of educational AI 
and its journey from the lab into the classroom. Although this thesis 
conceptualises AI relationally, a theoretical and capacity-oriented 
understanding of AI is justified for understanding the foundations of the 
technologies examined in the fieldwork studies: a machine learning-based 
ITS for mathematics (Papers III and IV); a learning management system 
(LMS) with learning analytics (LA) (Papers II and IV); and a wellbeing app 
with LA (Paper V). The chapter also situates AI and Education within the 
context of Swedish schools highlighting the existing social and material 
conditions of EdTech in Sweden and presenting a selection of recent studies 
on educational AI. 

Opening the black box of AI 
 

The study (of artificial intelligence) is to proceed on the basis of the 
conjecture that every aspect of learning or any other feature of 
intelligence can in principle be so precisely described that a machine 
can be made to simulate it. An attempt will be made to find how to 
make machines use language, form abstractions and concepts, solve 
different kinds of problems now reserved for humans, and improve 
themselves. We think that a significant advance can be made in one 
or more of these problems if a carefully selected group of scientists 
work on it together for a summer. (McCarthy et al., 1956/2006, p. 12). 
 

Futuristic visions of intelligent machines capable of learning have roots 
stretching back to ancient times, evident in the myths and legends of 
various cultures across history (Hermann, 2023). The scientific field that 
we refer to as artificial intelligence emerged with the birth of computer 
science in the 1940’s. Alan Turing's article, "Computing Machinery and 
Intelligence" (Turing, 1950/2009) is often referenced as the foundation of 
AI as a modern discipline. In the years since Turing’s work, scientists from 
a variety of fields (mathematics, psychology, engineering, economics and 
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political science) have begun to explore several directions of research 
(Russell & Norvig, 2021). The term artificial intelligence was coined in 1956 
by the American scientist John McCarthy who gathered the most prominent 
computer scientists of his time for a summer workshop at Dartmouth 
College, New Hampshire. This gathering sparked a longstanding quest to 
achieve general intelligence in computers, a pursuit that remains evident in 
contemporary AI research (McCarthy et al., 1956/2006). 

From symbolic to data-driven AI 

The initial approaches to AI, referred to as knowledge-based or symbolic AI, 
were grounded in the notion that human intelligence relied on the 
manipulation of symbols, and that this process can be replicated in 
machines using a declarative form, such as facts and rules (Delipetrev et al., 
2020). Learning, within this system, can be characterised as a top-down 
approach, in which humans devise logical rules that they subsequently 
program a computer to “comprehend” and execute. Symbolic AI dominated 
the field from the late 1950s to the early 1970s and much effort was placed 
on developing software that could enable computers to interact in ways 
that appeared as intelligent (Luckin et al., 2022).  

Systems like ELIZA, the first AI chatbot, was created by MIT professor 
Joseph Weizenbaum to explore communication between humans and 
machines. ELIZA was programmed to search for keywords in what the user 
typed. When a keyword was found, the software triggered a stock answer 
template, allowing the program to offer different responses (Weizenbaum, 
1966). ELIZA garnered widespread attention and excitement as it 
facilitated written conversations that appeared to be intelligent and 
engaging (Natale, 2019). In an attempt to “rob ELIZA of the aura of magic,” 
Weizenbaum exposed the program’s underlying mechanism, warning 
against the tendency to ascribe human-like emotions to a computer 
program and reducing the complexity of human communication 
(Weizenbaum, 1966, p. 43).  

During this period early attempts at building neural networks, so-called 
perceptrons, flourished, but as the promised results were not delivered 
these theories were abandoned (Russell & Norvig, 2021). By the late 1960s, 
the first AI bubble had already burst when early attempts with machine 
learning and machine translations failed (Russell, 2019). The diminished 



Chapter 2: Background 

15 

funding for AI research and development led to a period known in the 
history of AI as “the first AI winter” lasting about six years, from 1974-1980 
(Tuomi, 2018).  

In the 1980s, AI researchers shifted their focus to representing 
knowledge in more domain-specific ways, leading to the development of 
so-called expert systems which in turn sparked a second AI boom (Russell 
& Norvig, 2021). Expert systems were essentially built on two components: 
one being a collection of facts, rules, and relationships specific to a domain 
(the knowledge base), and the other being software that outlined how to 
manipulate the symbols (Delipetrev et al., 2020). The knowledge base of a 
large expert system often contained thousands of “if-then” rules and 
applied a probability factor to the conclusion and the final 
recommendation. In the field of education, these expert systems also 
became known as intelligent tutoring systems (ITS) or cognitive tutors 
(Selwyn, 2019a).  

Coinciding with the emergence of the first personal computers in the 
early 1980’s, AI research began to focus increasingly on machine learning, 
a bottom-up approach that had previously been dismissed by leading AI 
researchers in favour of symbolic AI (Tuomi, 2018). Machine learning is a 
way for a computer system to "learn” from data, as opposed to relying on 
purpose-built computer programs that use hand-coded knowledge 
(Luckin, 2018). The term was coined as early as 1959 by Arthur Samuel, 
who defined the idea of a machine getting smarter as "the ability to learn 
without being explicitly programmed" (Russell & Norvig, 2021, p. 715). 
Machine learning systems make it possible for computers to identify 
patterns, relationships, or structures within input data, which can then be 
used to make predictions or decisions (Marcus & Davis, 2019).  

In the past decade, numerous breakthroughs in for example advanced 
object recognition through computer vision and in machine translation via 
natural language processing, have been achieved within a subfield of 
machine learning known as deep learning. Deep learning uses artificial 
neural networks—"simple" adjustable computing elements arranged in 
multiple layers—to make accurate predictions based on extensive training 
data (Russell & Norvig, 2021; Tuomi, 2018). While deep learning 
technologies have been integrated for many years in various applications, 
such as AI-driven shopping software, facial recognition systems, 
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entertainment platforms, AI legal services, AI weather forecasting, AI fraud 
detection, AI robots, autonomous vehicles, auto-journalism, and cancer 
diagnostics (Holmes et al., 2020), it is their integration in large language 
models (LLMs) that has caused the most recent rise of hopes for AI. 

ChatGPT2, a state-of-the-art conversational AI, exemplifies the 
integration of data-driven AI technologies, including deep learning, natural 
language processing, and transformer-based model LLMs to identify 
patterns and structures from vast amounts of textual data, upon which new 
texts are generated based on textual prompts (Taecharungroj, 2023). 
ChatGPT, developed by OpenAI, was launched as a variant of GPT-3 and was 
specifically designed for conversational applications. It is important to be 
aware that these types of AI chatbots are computationally trained on what 
language looked like at a specific moment in time and to predict the 
likelihood of a token (character, word or string) given either its preceding 
context or (in bidirectional and masked language models) its surrounding 
context (Bender et al., 2021). In other words, AI chatbots produce text 
based on historical data without there actually being any real “knowing” 
about the output. This can lead to fabrications, commonly referred to as 
“hallucinations” (Emsley, 2023). Updated versions of ChatGPT (GPT-3.5, 
and GPT-4) were released in early 2023 (OpenAI et al., 2023) followed by 
GPT 4o, which can process text, vision and audio by the same neural 
network (OpenAI, 2024). Other AI chatbots that have attracted the interest 
of the educational research community include Google’s Bard, Microsoft’s 
Co-Pilot and BigScience’s Bloom (Williamson, 2024). 

Although deep learning technologies lie behind much of the AI 
hyperbole, they have also faced scrutiny both within and outside the AI 
community. Concerns have been raised regarding the training process for 
these systems since the reliance on human-labelled and historical data 
risks reinforcing personal and cultural biases (Holmes, 2023; Marcus & 
Davis, 2019; Russell, 2019) For non-experts, the decision-making 
processes within artificial neural networks can be challenging to 
comprehend and often remain largely opaque (Dhanorkar et al., 2021; 

 
2 The core of its functionality lies in the transformer architecture, a sophisticated neural 
network model specifically tailored for processing sequential data, such as text. These 
models undergo pre-training on an extensive corpus of text sourced from the internet, 
during which they acquire grammar, factual knowledge, and rudimentary reasoning 
abilities (Open AI, 2022). 
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Perrotta & Selwyn, 2019). The development of GPT technologies have also 
received substantial criticism for their unethical development practices, 
with the performance of repetitive data entry tasks being carried out by 
millions of workers around the world under uncertain and low-paid labour 
conditions (Luccioni et al., 2024). The hardware, electricity and cloud 
computing time necessary for GPT technologies also entails that generative 
AI is associated with a massive environmental cost (Luccioni et al., 2024; 
Strubell et al., 2020). Even if the most recent excitement about the potential 
of AI in school settings has centred around generative AI and AI chatbots, 
as the following sections make clear, the idea of integrating AI in schools 
has a long history.   

AI in Education – an academic field 

The academic field AI in Education goes back at least 40 years. Its origins 
can be traced to the development of ITS and Computer Assisted Instruction 
systems in the 1960s (Roll & Wylie, 2016; Selwyn, 2019a) and is marked by 
the inaugural publication of the International Journal of Artificial 
Intelligence in Education (IJAIE) in 1989 (Williamson & Eynon, 2020). In 
the journal’s first issue the editors Schank and Edelson articulate a vision 
of how AI will create profound changes in established pedagogical and 
learning practices by replacing them with customised tutoring or project-
oriented learning modalities: 
 

AI people are in a unique position to improve education because they 
are competent in the latest technology and concerned with the issues 
in learning and understanding.(…) The technologies of Artificial 
Intelligence, including the ability to process natural language, have 
the potential to bring tools to the classroom that will revitalize 
education. (Schank & Edelson, 1989 p. 3-4). 
 

The title of their article, "A role for AI in education: using technology to 
reshape education," has a continued contemporary resonance.  

As touched upon in Chapter 1, the AI in Education research has been 
centred around two complementary focus areas: automation and 
augmentation. Automation refers to the development of learner-facing 
systems that automate some teacher functions; and augmentation refers to 
the development of analytical systems necessary to comprehend, assess, 
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and improve learning (Holmes & Tuomi, 2022). One aspect of the research 
focusing on augmentation is about exploring various scenarios in which 
teachers and AI work together in classrooms. This is sometimes referred to 
as ”hybrid intelligence” (Akata, et al., 2020) and promotes the synergistic 
potential of human intelligence and AI (Dellermann, et al., 2019).  

Automation through ITS 

The notion that increasingly intelligent machines can automate some 
teacher functions is hardly a new idea that can be attributed to AI research 
alone. These aspirations go back to the pre-digital teaching machines first 
proposed by Sidney Pressey3 in the 1920s and later elaborated on and 
operationalised by the behaviourist B.F. Skinner (Benjamin, 1988; Watters, 
2021). The ideals behind automated teaching were materialised in so-
called teaching machines that were widely adopted in schools during the 
late 1950s and 1960s (Skinner, 1968; Holmes et al. 2019).  

Skinner proposed a model of learning through operant conditioning, 
which is rooted in a system of rewards which follow a desired behaviour. 
To facilitate the acquisition of, for example, accurate spelling, students 
were guided through a meticulously designed sequence of incremental 
steps, each followed by a reward. Skinner likened the functionality of his 
machine to a private tutor, emphasising its ability to provide constant 
interaction and maintain full engagement by confirming a student's correct 
repetition of a concept before progressing to the next stage (Skinner, 1968, 
p. 53). Skinner's ideas, foundational to the principles of programmed 
learning, continue to be reflected in various contemporary ITS (Du Boulay, 
2019; Holmes & Tuomi, 2022).  

A key principle for learning with AI technologies has been the 
pedagogical model advanced by Benjamin Bloom, which centres on 
supporting all students to achieve a certain level of competence through 
one-to-one-tutoring (Kirschner & Hendrick, 2020). Compared to 
traditional whole-class instruction, Bloom’s pedagogical approach was 
shown to raise the level of learning by two standard deviations, what is now 
known as the 2-sigma effect (Bloom, 1984). Often referred to as the holy 
grail of education, the ideal of one-to-one tutoring has significantly inspired 

 
3 Sidney L. Pressey invented the first version of the teaching machine in 1920s anticipating 
that it would lead to an industrial revolution in education (Benjamin, 1988) 
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the development of ITS. Current ITS often use machine learning to identify 
knowledge gaps and push relevant activities into students' learning 
pathways. Teachers, and in some cases students, can then access the results 
as performance data through Learning Analytics Dashboards (LAD)(Luckin 
& Cukurova, 2019). 

For decades, studies within the AI in Education community have 
evaluated the impact of ITS in comparison to whole-class or one-to-one 
tutoring. Some studies have suggested that ITS technologies are starting to 
be comparable to, or even surpass, the capabilities of human teachers 
(Heffernan & Heffernan, 2014; Kulik & Fletcher, 2016; Steenbergen-Hu & 
Cooper, 2013; Xie et al., 2019). That said, meta-studies indicate mixed and 
negative results (Ma et al., 2014; VanLehn 2011; Zawacki-Richter et al., 
2019). In conclusion, research on the learning effects of ITS have yielded 
ambiguous results and can be considered as still mostly speculative 
(Holmes & Tuomi, 2022).  

Augmentation through learning analytics 

Over the past decade, data-driven AI has advanced considerably, mainly 
owing to the growing availability of massive amounts of data (commonly 
referred to as big data) and to the declining costs of computational power 
(Tuomi, 2018). Today, AI systems do not merely process data they are fed 
but may also be used to collect and process large amounts of data. In the 
context of education,  a student’s response to a question, what they click on 
or their affective state may be collected and processed (Chassignol et al., 
2018).  

At the beginning of the twenty-first century, educational data mining 
and learning analytics (LA) emerged as research areas aimed at improving 
teaching and learning (Siemens, 2013). The research fields of LA and AI in 
Education have become increasingly interconnected, as emphasised by a 
2019 special issue of the British Journal of Educational Technology on 
learning analytics and AI (Buckingham Shum & Luckin, 2019). A meta-
study by Guan et al. (2020), based on 400 research articles published 
between 2000 and 2019, shows that in recent years the field of AI in 
Education is increasingly centred on the use of machine learning, combined 
with student profiling models and LA to support personalised learning.  
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Central to the research in both AI and LA is the expectation of gaining new 
insights about learning by capturing fine-grained, both historical, and real-
time data on students' and teachers' participation in educational processes 
(Luckin et al., 2016; Siemens, 2013).  

LA has grown rapidly from being a new research field to playing a 
significant role in the education technology business, with millions of 
students now having their learning activity tracked on cloud-based 
platforms (Buckingham Shum, 2019; Selwyn, 2019b). Learning Analytics 
Dashboards (LADs) are interfaces with aggregated data about students and 
their progression visualised in ways as to make relevant information 
perceived at a glance (Schwendimann et al., 2017). LADs are perhaps the 
most tangible manifestation of the AI trend, and have become increasingly 
common in learning platforms and educational technologies targeting K-
12 education (Verbert et al., 2013). Teacher-facing dashboards are 
expected to assist, or “nudge” (Park & Jo, 2019) teachers towards a more 
timely and nuanced understanding of how students perform in courses or 
on specific tasks and to help them more easily identify students in need of 
individual attention (Molenaar & Knoop-van Campen, 2019; Verbert et al., 
2014).  

From an initial focus on identifying students at risk of failure, much of 
the current research and development being done into LADs focuses on 
metacognitive, cognitive, affective, and behavioural aspects of learning 
(Matcha et al., 2020). LADs have increasingly been extended from easy-to-
capture student activity in, for example, LMSs (Gašević et al., 2015) to more 
ambitious (and elusive) information about students’ performance, 
motivation, lesson appreciation, and wellbeing (Ahern, 2018; Matcha et al., 
2020).  

Although the dashboard concept may be intuitively promising there is 
currently a disconnect between the use of LADs in authentic educational 
settings and research showing examples of student-level impact (Ferguson 
& Clow, 2017; Knight et al., 2020; Matcha et al., 2020). This implies that the 
increased implementation of LADs, as well as LA in general, are not (yet) 
evidence-based (Viberg et al., 2018).  
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Data-driven schooling 

LA and LADs can also be interpreted as the embodiment of data-driven 
schooling (Selwyn, 2022) or school improvement (Hegestedt et al., 2023; 
Mandinach & Honey, 2008) also described as data-driven decision making 
(Schildkamp et al., 2017), data-informed instruction, data-driven 
instruction, data-based instruction, and teaching analytics (Selwyn, 2021).  

Over the past two decades, data-driven schooling has become an 
essential component of modern education, supported by the recent rise in 
big data and further accelerated by data-driven technologies like AI and LA 
in K-12 (Eynon, 2013; Schildkamp et al., 2017; Williamson, 2017; 
Williamson et al., 2023). As early as 2019 a UNESCO report, Artificial 
Intelligence in Education: Challenges and Opportunities for Sustainable 
Development, stated that: 

  
If we are headed towards the datafication of education, the quality of 
data should be our chief concern. It is essential to develop state 
capabilities to improve data collection and systematisation. AI 
developments should be an opportunity to increase the importance of 
data in educational system management. (Pedro et al., 2019, p. 7) 

 
While some scholars have articulated the warning that “data do not speak 
for themselves” (Wardrip & Shapiro, 2016), the underlying message is that 
increasingly more advanced data practices, that AI and LA have the 
potential to generate, will lead to more advanced insights about students 
and their learning, currently not possessed by teachers. The logical 
extrapolation from this line of thinking is that ways of knowing that cannot 
be measured are considered less important (c.f. Mandinach, 2012; Selwyn, 
2019).  

The interest in educational data arises not only from research but also 
from a strong commercial imperative. For example, Microsoft has played a 
significant role in education and development for some time, positioning 
itself as a leading AI solution provider. Its use of AI and learning analytics, 
leveraging continuous real-time data, offers numerous benefits for school 
governance (Nemorin et al., 2023).  
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Also in Sweden, data-driven school improvement has also emerged as a 
trend involving policymakers, researchers and the EdTech industry 
(Hegestedt et al., 2023). This illustrates how global trends influence local 
settings and how the datafication of education relies on a complex interplay 
of various interests among many stakeholders (Bergviken Rensfeldt et al., 
2021; Hillman et al., 2020). The following sections will provide a broader 
historical foundation for understanding for the Swedish EdTech landscape 
and the preconditions for AI in Swedish schools. 

The digitalisation of Swedish schools 
 
The digitalisation of schools has largely been an experiment, with an 
uncritical approach towards digitalisation, where it is seen as 
inherently positive regardless of the content. The EU Parliament's 
Culture Committee recently called for more video games in schools, but 
the new [Swedish] government instead aims to prioritise the use of 
more textbooks (Edholm, 2022). 

 
After taking power in 2022, the current Swedish government expressed 
their concerns about the digitalisation of Swedish schools. As reflected in 
this opinion piece by the Minister for Schools, Lotta Edholm, the new 
national strategy is to prioritise 'analogue' learning methods. This also 
implies closely consider scientific evidence about digital learning from the 
cognitive sciences and neuroscience (Forsler & Guyard, 2023). The 
adjustment is likely to influence national initiatives around educational AI 
and has already led to a reversal of the digitalisation plan by the National 
Agency for Education (Sw. Skolverket), particularly regarding the 
introduction of digital devices in preschools (Letmark, 2023).  

The “de-digitalization” of Swedish schools (Selwyn, 2024b) is 
interesting today, since AI is gaining traction internationally, and Sweden 
is ranked as a nation with high levels of computer accessibility and  
widespread adoption of EdTech in classrooms (Rensfeldt & Player-Koro, 
2020). This adoption is further supported by an integrated platform 
infrastructure that includes hardware, software, and administrative 
services (Hillman et al., 2020). Moreover, since 2017, the country’s 
curriculum has emphasised digital competence across most subjects and 
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integrated programming into the mathematics and technology curricula 
(Fransson et al., 2018; Örtegren, 2022; Velander et al., 2024). However, the 
digitalisation of Swedish schools has a long history that has been shaped by 
various stakeholders. This history is important as it 1) shows technology’s 
limited ability to transform or improve education, a point that has been 
stated elsewhere (Cuban, 2001; Facer & Selwyn, 2021) and 2) provides a 
summary of the educational landscape into which AI and Education has 
been introduced and materialised, with its ultimate affect on the (Swedish) 
teaching profession.   

Curriculum reforms  

Education in Sweden is closely intertwined with the Swedish welfare state. 
The country’s long history of digitalisation in education has been part of a 
political strategy to leverage Sweden's competitiveness as an industrial 
nation (Nissen & Stenliden, 2023). Since the late 1970s a series of extensive 
government-led digitalisation initiatives, coupled with successive 
curriculum reforms, aimed to turn Sweden into a forerunner in this 
development. Jedeskog (2005) summarises these initiatives as founded on 
ideas relating to democracy (providing equal opportunities for all 
students), preparation (preparing students for their future working life and 
society), learning enhancement (improving students' learning), and 
teaching transformation (altering teaching methods and transforming the 
education system at large). Similar ideas reappear in today's discussions 
about AI and Education.  

Prior to the 1990s Swedish education and K-12 schools were controlled 
by a central authority at the national level. It was during the 1960s that the 
state indicated a desire for computers to be introduced into Swedish 
schools (Riis et al., 2000; Nissen & Stenliden, 2023). By 1971, the National 
Board of Education (Sw. Skolöverstyrelsen) had been tasked with initiating 
activities related to computer science education (Jedeskog et al., 1991). The 
project "The computer in school" (Sw. Datorn i skolan) established 
objectives to train students on computers and to integrate computers into 
teaching practice to enhance and facilitate learning (Skolöverstyrelsen, 
1980).  
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In 1984 the first integrated data knowledge curriculum (Sw. datalära) was 
introduced in Swedish primary and secondary schools (Rensfeldt & Player-
Koro, 2020). The curriculum incorporated instruction about computers 
and their role in society as part of the social science and mathematics 
subjects. Upon its evaluation a few years later, it was found that students 
had not received the anticipated data knowledge hours (even though 
schools were equipped with computers) and that mathematics results had 
declined because of the time given to programming activities (Riis, 1991).  

A second large-scale national initiative, The Computer as an Educational 
Aid, was launched in 1988, and focused on using computers as a 
pedagogical tool. This initiative led to the implementation of 160 local, 11 
regional, and 15 national projects. The primary objective was to provide a 
skilled workforce for various industry and business sectors, as well as to 
promote the democratic development of information technology (IT). The 
evaluation showed, among other findings, that computers were primarily 
used for repetitive skill-building exercises, that students with special needs 
gained some benefits from computer-based learning, and that teachers' 
adoption of computers was low and limited to word-processing and foreign 
language instruction (Riis, 1991, p. 75–77). 

Large-scale IT initiatives 

Despite these previous, hitherto limited, efforts, new initiatives concerning 
IT and education were introduced only a few years later. In 1996, the 
Foundation for the Development of Knowledge, Competence, and Skills 
(Sw. KK-stiftelsen) was established with a start-up funding of 1 billion SEK 
(approximately 100 million Euro) and an explicit mission to promote the 
use of IT in schools (Nissen & Stenliden, 2023). Twenty-seven large-scale 
Lighthouse Projects were set up to showcase best practice. Significant 
investment was made in a few schools, with the expectation that through 
outwards dissemination, teaching would become more engaging, authentic, 
and effective, ultimately leading to improved student learning. External 
evaluations were critical of the vague goals and of outcomes that failed to 
align either with the stated ambitions or the expenditure. They concluded 
that the introduction of IT in classrooms was not a “magic wand”. Rather 
the effects of IT emerged from teachers' pedagogical intentions and how 
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teachers managed IT to restructure their methods of schoolwork 
organisation and heightened student responsibility (Nissen et al., 2002).  

Between 1999 and 2002 a new large-scale programme, IT in School, 
(ITiS) was introduced. ITiS aimed to improve internet access, provide 
learning resources for teacher work teams, and to promote school 
development through interdisciplinary and student-oriented approaches 
(Tebelius et al., 2003). ITiS was also an initiative with the overarching goal 
of addressing the challenges posed by IT. Together with the students, 
teachers were expected to explore innovative forms of learning that 
integrated IT. Nearly 70,000 teachers, comprising 60% of all Swedish 
teachers, participated in these projects, which emphasised competence 
development and increased digital proficiency. In the programme 
evaluation, both students and teachers expressed disappointment that the 
initiative focused on factors other than school development with IT 
support. Generally, more computer-savvy teachers anticipated a greater 
integration of IT through the ITiS initiative compared to those with less 
expertise. While the educational dimension was largely accepted by 
teachers, many expressed disappointment that ITiS did not provide better 
opportunities for IT training, but instead emphasised problem-based 
learning (PBL) and subject-integrated teaching over the intended focus on 
IT as a pedagogical tool (Chaib et al., 2004, p. 165).  

Despite, or perhaps because of these outcomes, a new professional 
development was initiated by the Swedish National Agency for Education 
(SNAE) only a few years later: Practical IT and Media Competencies (PIM). 
PIM consisted of a series of web-based competency training modules. By 
the time the project was wrapped up, more than 162,000 teachers and 
educators from 230 municipalities had taken part in the programme. PIM 
has since been identified as one of the largest professional development 
initiatives ever organised in Sweden (Karlsson, 2015). Over and over 
during this time, designated evaluators and other researchers concluded 
that the targets of these IT campaigns were rarely achieved, and that the 
goals, often centred around the idea of technology revolutionising 
education, were too vague and too visionary to be practically effective.  
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1:1 – one laptop per child  

The Lighthouse Projects occurred alongside two significant 
decentralisation reforms: one that placed schools under the authority of 
municipalities and another that permitted for-profit, privately-operated, 
fully tax-funded "free" or “independent” schools to operate (Bjorklund et 
al., 2006; Dahlstedt & Fejes, 2019). Simultaneously, a revision of the 
national curriculum in 1994 expanded the scope of data knowledge, 
emphasising students' influence and responsibility for their own 
schoolwork and learning (Jedeskog & Nissen, 2004). 

In parallel, and inspired by the global One Laptop per Child initiative, 
many Swedish municipalities began implementing a policy of one laptop 
for every child in school. This effort was not nationally coordinated but saw 
significant involvement from major technology providers like Apple, with 
purchases supported by regional stakeholders, such as The Swedish 
Association of Local Authorities and Regions, and philanthropic non-
governmental organisations (Tallvid, 2015). With this initiative to secure a 
computer for every student, Swedish school authorities were following a 
global trend that, according to Tallvid (2015), was not based on a coherent 
national strategy of why and how to implement computers in teaching (and 
learning). The implications were that teachers were left to manage new, 
unprecedented technological and pedagogical challenges.  

It was not until 2017 that a national digitalisation strategy was launched 
to increase technological accessibility in the school sector with the overall 
goal ”for Sweden to remain a leader in digitalization and to be digitally 
competent” (Parliamentary decision I:1, Supplement to Government 
decision, 2017  p.3). A new digitalisation strategy, to be in effect from 2023 
to 2027 (Skolverket, 2022) was then proposed. It still further emphasises 
the importance of teachers' digital competencies in fulfilling the democratic 
objective of schools. Possessing adequate digital competencies also 
includes teachers using digital technology to facilitate meaningful learning 
experiences. The strategy has also been the subject of a polarised, political 
debate (Fredriksson, 2023). Its implementation has currently been put on 
hold by the Ministry of Education and Research.  
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AI and Swedish education 
These different Swedish initiatives related to digitalising schools have been 
underpinned by strong convictions regarding the importance of Sweden 
becoming a world-leading IT nation (Nissen & Stenliden, 2024) and the 
transformative potential of computers. The convictions—one could almost 
call them beliefs, or even faith4—have many parallels to the current 
discourse of AI and Education in Sweden and beyond. 

Despite Sweden ranking among the countries in the world with the 
highest levels of access to computers and EdTech in classrooms (Rensfeldt 
& Player-Koro, 2020), AI and Education has been until recently largely 
overlooked. It was only five years ago that AI and Education was first 
mentioned on the webpages of the Swedish National Agency for Education 
(Utterberg Modén et al., 2020).  

AI EdTech in Sweden 

Like many other parts of the world, the Swedish EdTech industry is also 
seeing a growing interest in AI (Swedish Edtech Industry, 2024). The 
introduction of AI has been for several years now supported by national 
research agendas such as the Wallenberg AI, Autonomous Systems and 
Software Program (WASP)5, primarily funded by the Knut and Alice 
Wallenberg Foundation and 16 other national AI policy initiatives (OECD, 
2024). In 2021, the RISE Research Institutes of Sweden,6 in collaboration 
with representatives from academia, business, the public sector, and civil 
society launched the AI Agenda for Sweden. The AI Agenda brings together 
experts from all sectors of society who are engaged with AI-related issues 
with the goal to "accelerate the use of AI through strategic initiatives, 
coordination, and consensus in the areas of research, education, business, 
the public sector, the general public, and infrastructure" (RISE, 2021).  

These developments illustrate how AI in schools, like computers and IT 
before it, is part of a wider national agenda that is currently also permeated 
by national and international commercial interests. Such international 

 
4 This has also been referred to as IT-ism (Johansson et al., 1998) or the digital imperative 
(Clark, 2010). 
5 https://wasp-sweden.org/ 
6 https://www.ri.se/en/about-rise 
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interests are reflected in the collaboration between Swedish EdTest,7 a 
national testbed for the use of technology in education, and the trade 
association Swedish EdTech Industry, along with EDUCATE Ventures 
Research, an EdTech accelerator with the vision to “empower human 
intelligence so everyone fulfils their life potential” (EDUCATE Ventures 
Research, 2024). Under the lead of CEO Rose Luckin, a prominent AI in 
Education researcher, EDUCATE offers support to develop the EdTech 
industry and EdTech products as well as help to enhance and 
commercialise these products (Luckin & Cukurova, 2019). This 
organisation also targets interested teachers and educators to inform 
EdTech developers about the preconditions of teaching and learning in 
classrooms. Within these initiatives schools and teachers are encouraged 
to collaborate with practitioner or researcher groups seeking to apply 
scientific or commercial ideas around AI and Education (Swedish EdTest, 
2024). These initiatives are typically small-scale, led by researchers or 
EdTech representatives, and rely heavily on teacher feedback for the 
continued development of these technologies. 

Swedish teachers’ adoption of AI 

Today, the conversation about AI in Swedish education, like elsewhere, is  
centred around AI chatbots, as reflected in the current information on AI 
provided by the Swedish National Agency for Education (SNAE). 
(Skolverket, 2023). Focusing on the opportunities and risks of AI, primarily 
related to the new opportunities for students to cheat, this information also 
highlights the lack of research and proven experience regarding how these 
technologies are and should be effectively adopted in schools.  

Two reports based on surveys with teachers provide some insight into 
how AI is being conceptualised and adopted within education today. The 
first report, from the SNAE and published in early 2024 (Skolverket, 
2024a), is based on a survey of around 200 upper secondary school 
teachers who are part of the Agency’s web panel. It shows that nearly two-
thirds of the respondents use generative AI in their teaching or preparation. 
However, most teachers report using it to a limited extent, primarily for 
creating lesson tasks for students and preparing lesson lectures. Teachers 

 
7 https://edtest.se/en 
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also report having let their students use generative AI in class or to 
complete homework, though in a limited way and primarily for generating 
information, ideas, and suggestions. Some teachers also use AI chatbots to 
enhance students' understanding of AI. The main reasons teachers report 
for not using AI include the lack of clear pedagogical value, particularly in 
mathematics. Other reasons cited include a lack of knowledge and time to 
understand how AI works. As a result, teachers express a need for support 
and professional development to effectively use and manage AI services in 
teaching. The responses also suggest that many schools lack policies 
regulating AI usage and that teachers face the challenges of cheating and 
taking shortcuts that undermine learning. This has led some teachers to 
adjust their assessment tasks, such as by using exams in controlled 
environments and reducing the number of written assignments. 

The second report, also from 2024, was commissioned by the Swedish 
Teachers’ Union (Sw. Sveriges Lärare) and included over 1,000 teachers 
from preschool, primary, and secondary schools (Sveriges Lärare, 2024). 
This report provides a somewhat different picture of AI use. It shows that 
AI is used in teaching to a limited extent, with only 5% using AI extensively 
and half not using it at all. As in the SNAE survey many respondents (63%) 
express concerns about AI being used for cheating. However, the teachers’ 
union report indicates that many teachers (49%) believe that AI could 
improve and streamline teaching and administration. Many teachers 
emphasise their need for professional development in AI and for 
opportunities to discuss with their colleagues before integrating AI into 
their teaching practices.  

Teachers also worry that school leaders might rush into making 
significant investments in unsuitable AI technologies, mistakenly believing 
that AI usage will enhance efficiency enough to offset the costs. Both 
reports indicate that the use of AI in school practice, as well as teachers' 
understanding of AI, is uneven and primarily focused on AI chatbots. The 
reports also highlight a lack of strategic approaches and professional 
development related to AI. At the same time AI as a subject is becoming an 
elective subject in upper secondary STEM programmes from the autumn of 
2024, including both theoretical and practical approaches to AI, with a 
planned expansion of the subject to all programmes in 2025 (Skolverket, 
2024b).  
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AI and (Swedish) teachers’ work 

As previously stated, it is only recently that AI is being integrated into 
Swedish school practice. This explains why empirical research on AI in the 
Swedish K-12 sector is conspicuously absent (Skolverket, 2023), although 
an increasing number of studies are underway. In this final part of the 
chapter, four studies conducted between 2021-2023 that examined AI in 
the Swedish education will be discussed. These studies have been selected 
as they raise important questions and concerns related to teachers’ work, 
automated decision making and generative AI. 

In 2020–21 Utterberg et al. (2021) examined the effects of integrating 
an ITS into mathematics instruction. Conducted over six months, 16 
secondary school teachers and their students used an ITS for their 
mathematics study. Utterberg et al. identified that the specific software 
introduced systemic and value-based conflicts and contradictions for the 
teachers. These contradictions related to established teaching and planning 
methods, which were altered by the automated learning paths suggested 
by the ITS. The study also raised questions about individual versus 
collective learning, because the individualised nature of the ITS made it 
increasingly challenging to teach the entire class together and encourage 
student collaboration.  

Other concerns included teachers' uncertainty regarding their 
responsibilities and their lack of control over student learning, now that the 
ITS was advising on the next steps. Moreover, the expectation for the 
system to adapt to each student's proficiency level and identify knowledge 
gaps created more stress and work for teachers, who struggled to reconcile 
this individualised approach with their established group-level teaching 
methods. As a result, the teachers eventually chose to abandon the ITS. This 
study points to the challenges of personalisation through adaptive systems 
in classroom settings at the same time as it highlights dilemmas related to 
the teaching profession in a Swedish school context. The study illustrates 
how, rather than reducing teachers’ workload by automating certain tasks, 
teachers had to adapt to the digital system and provide more and more 
varied support to students who were encountering different problems 
personalised to them.  
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Although conducted in a higher education context, the study by Farazouli 
et al. (2024) is relevant for a discussion of how data-driven AI technologies, 
in this case AI chatbots, impact student-teacher relations. The study focuses 
on teachers’ perceptions of how ChatGPT performs in response to home 
examination prompts in undergraduate contexts. Twenty-four university 
teachers from four different departments in the humanities and social 
sciences participated in Turing Test-inspired experiments, where they 
blindly assessed student- and ChatGPT-written responses to home 
examination questions. Additionally, semi-structured interviews were 
conducted in focus groups with the same teachers to further understand 
how they judged the quality of the texts they assessed. The authors found 
that ChatGPT achieved a high passing grade rate (more than 66%) and also 
patterns of downgrading, suggesting that teachers were more critical when 
grading student-written texts. Because AI is able to generate relevant and 
convincing text, the ethical dilemma that emerged in this study related to 
teachers’ increased mistrust of student performance and writing ability. 

The third study touches on the future-making of AI where Hrastinski et 
al. (2021) examined the perspectives of 65 teachers, researchers, and 
pedagogical developers on the potential applications of AI and robots in 
education. Written feedback was collected from individuals taking part in 
an international symposium titled “Digitalisation, Education, and Design: 
The Role of the Teacher”. The study revealed several uncertainties about 
the optimal use of AI, its potential impact on teachers' roles, and the 
dynamics between teachers and students. Most participants, primarily 
researchers, recognised the potential of AI for personalisation, particularly 
for specific groups of students needing additional support. Both teachers 
and researchers viewed AI as a valuable tool for identifying at-risk 
students, automating grading, performing daily tasks, and uncovering 
previously unnoticed insights.  

The study also revealed critical questions concerning the teacher's role, 
such as who is accountable for unsuccessful teaching and how to resolve 
discrepancies when the teacher and AI disagree. Teachers also raised 
concerns about the collection, storage, and analysis of user data, along with 
commercial interests associated with the integration of AI in school 
settings. This study highlights how the imagined opportunities and risks, as 
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articulated in the international discourse on AI and education, become 
internalised in teachers' mindsets as f(ai)th.  

In her PhD thesis, Ericsson (2023) explored how conversational AI 
(spoken dialogue systems using natural language processing and speech 
recognition) can be used in language education, with a particular focus on 
students' experiences. Overall, the findings highlight the potential of these 
technologies to enhance language learning. On average, participants found 
the AI agent easy, fun, and safe to use, although they sometimes 
experienced frustration when the scenarios were not directly relevant to 
their everyday lives. This frustration was mainly attributed to technical 
issues and system limitations, such as not being understood or heard as 
expected. Of particular interest here is how the introduction of 
conversational AI changed the educational dynamic, shifting the teacher's 
role to that of a facilitator and guide. Despite this shift, the participating 
teachers expressed favourable views on using conversational AI in their 
teaching. According to Ericsson, this indicates an emerging "AI readiness" 
among teachers.  

Taken together, these four studies highlight how AI both appeals to 
teachers and challenges their role in the classroom. Moreover, they reveal 
that teachers are likely to have specific expectations about what AI can and 
cannot offer. However, the studies also indicate that the introduction of AI, 
prior to the launch of generative AI, has been limited and primarily driven 
by interventions from researchers. 

Concluding remarks 

This chapter has provided a backdrop to this research illustrating that 
educational AI has a long history which has evolved over many years and 
operated within various paradigms. The three technologies featured in this 
thesis all have genealogies rooted in the technical paradigms, visions, 
policies, and commercial ideas that have been surveyed here. This chapter 
has also outlined the Swedish educational landscape in relation to EdTech 
and has shown it to be characterised by the government’s longstanding 
efforts to digitalise schools as part of its goal to cultivate informed citizens 
for a thriving nation. Furthermore, the chapter has discussed the vague 
introduction of AI in Swedish education, which lacks a clear strategy and 
sufficient research evidence, as well as the current political backlash 
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against the use of computers in education more broadly. It highlights how 
AI is being shaped by the interactions among a vast array of interdependent 
social and material elements, including code, computers, business 
strategies, teachers' beliefs, policy reports, governance concepts, 
measurement standards, futuristic ideas, algorithms, EdTech developers, 
servers, electricity, venture capital,  students, classrooms, media, research 
publications, computer chips, cables, school curricula, interfaces—all 
interwoven with billions of data points. The next chapter will present the 
chosen approach to explore these complex entanglements
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Chapter 3 

Actor-Network Theory 
Student: So why is it called a ‘theory’ if it says nothing about the things 
we study? 
Professor: It’s a theory, and a strong one I think, but about how to study 
things, or rather how not to study them—or rather, how to let the 
actors have some room to express themselves. 
(Latour, 2007, p. 142). 
 

This chapter introduces Actor-Network Theory (ANT), a combined 
theoretical and methodological orientation used in this thesis to study how 
AI is introduced and materialised in Swedish schools. Exploring AI in 
schools with ANT has made it possible to move beyond the promises of AI, 
beyond f(ai)th while embracing the uncertainty, complexity, and 
contradictions inherent in such explorations.  

ANT stipulates that technology innovation can be represented as the 
formation of specific assemblages, called networks, between human and 
non-human entities, called actors. Accordingly, actors, networks and other 
ANT terminology are used in the papers that make up this thesis (Papers 
II-V). The point is to make visible the behind-the scenes work of 
technologies in the making. More than demonstrating that AI emerges from 
the relationships between humans and technology (Bearman & Ajjawi, 
2024), ANT engagements have served the purpose in this thesis to 
analytically show how this emergence happens (Fenwick & Landri, 2012). 
In doing so I have attempted, as expressed by the professor in the initial 
quote, to give heterogeneous actors “room to express themselves”.  

Origins, uptakes and principles 
From its inception, ANT has aimed to understand the processes of 
technological innovation and knowledge production in science and 
technology, making it particularly suitable for this thesis, which examines 
an emerging technology in education in its early stages of development.  
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ANTs roots can be traced back to science and technology studies (STS), with 
key contributions from scholars such as Madeleine Akrich (1987), Bruno 
Latour (1987), Michael Callon (1986), and John Law (1992). The 
connection to STS is most clearly demonstrated through comprehensive 
qualitative case studies that both develop and establish its vocabulary 
(Michael, 2016). Some of these studies follow scientists as they construct 
facts in Roger Guillemin's laboratory at the Salk Institute  (Latour & 
Woolgar, 1979), explore the active roles of microbes in Pasteur's work 
(Latour, 1983), investigate the role of scallops in St. Brieuc Bay (Callon, 
1984), or highlight historical events such as Portuguese maritime 
expansion (Law, 1984). That said, ANT did not develop in isolation. It draws 
significantly from French post-structuralism, particularly Deleuze and 
Guattari's concept of assemblage (Deleuze & Guattari, 1988; Law, 2004), as 
well as Michel Foucault's materialism and relational account of actors 
(Foucault, 1973; Latour, 2007). Latour (2007) also acknowledges the 
substantial contributions of ethnomethodology (Garfinkel,1967/2023) 
which provides a comprehensive analysis of how everyday activities, 
habits, and practices are maintained.  

From the start ANT has been taken up by a wide variety of disciplines, 
including sociology, computer science, feminism, cultural geography, 
healthcare, organisation, and management theory (Sismondo, 2010). 
Although not yet considered a standard approach in educational research 
(Fenwick & Edwards, 2010), ANT has contributed in recent decades to a 
growing field of educational studies best represented by Sørensen's (2009) 
thesis, The Materiality of Learning. Sørensen's rich ethnography compares 
an Internet-based 3D virtual environment project in a fourth-grade class 
with their work using traditional learning materials, such as blackboards, 
textbooks, notebooks, pencils, and rulers. Her work significantly extends 
ANT methodology in the context of education and technology by 
positioning humans not above, but among materials. She shows how 
materials and humans interact, but also how materiality performs and 
changes educational practices. In this view, education is no longer seen as 
purely human; it becomes socio-material and the question of whether 
technology serves human objectives is overshadowed by a more 
fundamental question: What practices are enacted when a particular 
arrangement of social and material components is formed?  
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Other examples of PhD theses using ANT to explore educational questions 
address topics such as visual storytelling and visual literacy in social 
science classrooms (Bodén, 2023; Stenliden, 2014), online teaching 
practices during COVID-19 (Mörtsell, 2024), school absenteeism (Bodén, 
2016), preschool education in Sweden (Hultman, 2011; Moberg, 2017), 
school leadership and digital practices (Lunde, 2022), simulated 
pedagogies in nursing education (Ireland, 2019), and medical education 
(Mitchell, 2017). The diversity of approaches across various disciplines, as 
well as within educational research, has played a pivotal role in extending 
and reconfiguring ANT, indicating that there is no single "right way" to 
conduct ANT research. Rather ANT should be seen as a broad proposition 
of numerous overlapping theoretical concepts and methods, underpinned 
by the principle of general symmetry and a relational materialist ontology 
(Law, 1999; Michael, 2017). 

General symmetry and relational materialism 

The equal treatment of materiality and sociality, commonly referred to as 
the principle of general symmetry (Callon, 1984; Latour, 2007) has enabled 
me to explore the introduction of AI (what it is) and the materialisation of 
AI (what it does or enacts) in a school setting. Things like a computer 
system, a school, or AI technologies in education are seen as the formation 
of more or less stable and far-reaching alliances, or networks, in which 
people, ideas and artifacts are inseparably mixed up but work to enact 
specific realities. In this thesis this means that AI is analytically approached, 
rather than a passive tool, as an active participant able to create strategic 
alliances involving people as well as artefacts to perform educational 
realities. In fact, the key feature of ANT is to give objects, also referred to as 
non-humans, a significant role in these alliances, or as Latour puts it, to 
“extend the list and modify the shapes and figures of those assembled as 
participants and to design a way to make them act as a durable whole” 
(Latour, 2007, p. 72). To extend the lists of participants in the context of 
this study has allowed me to give AI technologies an equally important role 
in the analysis of interactions. I found this important as AI technologies, 
especially those based on machine learning, demonstrate a capacity to act, 
making decisions based on data and changing their actions in response to 
new information. 
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ANT can be positioned within relational materialism, where an emphasis is 
placed on the relations that produce materiality and sociality (Law & Mol, 
1995). How AI materialises in schools is thereby not demonstrated by the 
inherent qualities of the technology per se, but is a relational effect 
(Bearman & Ajjawi, 2024). Thus, reality is never independent of the 
relations of which it is constituted. As Law and Mol argue: 
 

network nodes are sets of relations; or they are sets of relations 
between relations. Press the logic one step further: materials are 
interactively constituted; outside their interaction they have no 
existence, no reality (Law & Mol, 1995, p. 277). 

 
These relations are constantly circulating like a “space of fluids” (Latour, 
1999) which turns the social as well as the material into something set in 
motion rather than a fixed territory that can be observed from the outside. 
Such a conceptualisation of reality has a bearing on the research process 
itself. A material realist approach stipulates that research performs the 
realities it explores (Law, 2004). Therefore, theory cannot be separated 
from methodology. The processes are intertwined and constitute each 
other. With this it follows that knowledge production is not regarded as 
something that can be discovered from a distance but is shaped depending 
on how I as a researcher follow, connect, and relate with the concepts that 
enact the knowledge I produce. A relational materialist also encourages the 
production of new and additional realities that can make a difference for 
concerned actors (Bodén et al., 2019). This approach marks the analytical 
work and (re)presentation of Papers II-V further discussed in Chapter 4.  

Key concepts   
The ANT vocabulary is rich with terms that could make this research overly 
theoretical and difficult to access, particularly for those with little ANT 
experience. This I have deliberately sought to avoid by selecting only a 
limited number of concepts and returning to the same ones, when possible, 
throughout the work with the Papers II-V. The terms that were actively 
used in these studies include actor, network, translation, obligatory passage 
point, and boundary object, each of which is explained in further detail.  
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Actor 

An actor8 is a human or non-human entity that acts. As such it is capable of 
exerting force and coming together, always changing or being changed in 
relation to other actors (Latour, 2007). Most notably, an actor never acts in 
isolation but always with one or several other actors. This understanding 
of an actor is rooted in the ANT ontological conceptualisation of reality as 
inherently relational and enacted in a particular time and place (Mol, 
2010).  

There are no rigid boundaries indicating where an actor starts or stops, 
as their role is defined by their actions. Such actions could relate to a 
teachers’ decision, a computer system producing statistics or a curriculum 
or policy shaping actions. In line with the principle of general symmetry 
there exists no hierarchical difference between humans and non-human 
actors in this analysis. Consequently, the Learning Management System 
(Paper II), an ITS (Paper III), and a Learning Analytics Dashboard (Papers 
IV and V) are all viewed as the non-human actors in this thesis.   

Network 

An ITS can also be conceptualised as a network of heterogenous actors, of 
code, databases, infrastructures, platforms and interfaces, new technical 
settings, human experts, scientific and commercial settings founded on a 
vast proliferation of techniques, methods, and research traditions that 
actively set up and construct specific ways of thinking about and acting 
upon other actors (Decuypere, 2021). The original understanding of a 
network in ANT has nothing to do with the way social or technical networks 
are used in common language. As often emphasised by Latour, a network is 
not a thing, but a description of the “point-to-point connections” that are 
left behind by actors and that can be traced (Latour, 2007, p. 131). A 
sufficient number of point-to-point connections between actors is essential 
because they render networks durable and make invisible or “black box” 
their inner workings (Latour, 1999). This phenomenon, also referred to as 

 
8 Early ANT analyses made a distinction between actor and actant to differentiate between 
different levels of agency within the networks. While the working entity is an actor with 
agency, that which goes into the network to enable this activity in the actant. In an attempt 
to limit the ANT terminology, I have not found this distinction necessary nor helpful and 
have only used the term actor. 
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black-boxing, means that when, for example, an ITS operates effectively, 
focus is directed only towards its inputs and outputs, rather than its 
internal network complexity. Paradoxically this also suggests that the more 
technology is conceived as successful, the less transparent it becomes 
(Latour, 1999, p. 304). When an ITS is "working" well in schools, we rarely 
consider all the actors and actions that contribute to its effectiveness. 
Conversely, if actors are removed or added to the network—such as when 
students disengage with the system or when new interfaces or exercises 
are introduced—the enactment of the ITS will be affected and change. This 
change will in turn necessitate counteractions from other associated actors 
to prevent the network from dissolving. Therefore networks, sometimes 
also referred to as actor-networks9, are only durable as long as there is 
interaction between the mobilised actors (Callon, 1984; Walsham, 1997).  

Translation  

To describe the process of network creation and what prevents networks 
from dissolving I have put the concept of translation (Callon, 1984) to work. 
In fact, translations hold a pivotal position in ANT. Indeed, as articulated by 
Latour (2007), they are possibly the ultimate objective: 
 

I can now state the aim of this sociology of associations more precisely: 
there is no society, no social realm, and no social ties, but there exist 
translations between mediators that may generate traceable 
associations (p. 108). 

 
I have found the translation concept productive when exploring and 
describing the ways through which actors interact and change other actors, 
and where some actors influence others to align their interests (c.f. Callon, 
1984; Fenwick & Edwards, 2010). Thus, the translation of interest reflects 
the power dynamics within networks, even if a relational materialist 
ontology sees power as something being enacted through the ways that 
heterogeneous actors mobilise other actors (Michael, 2017).  

 
9 In ANT, the terms networks and actor-networks are often used interchangeably, 
emphasizing the importance of relationships between actors in both cases. However, the 
use of "actor" and a hyphen in the term "actor-network" underscores the significance of 
the actors within these configurations. 
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However, as part of the attempt to limit the ANT terminology in Papers III 
and IV, I have used the term interaction. Therefor the terms translation and 
interaction are used interchangeably in this thesis.   

Different stages of the network formation can also be described as 
different moments of translation as first coined by Callon (1984). These 
moments have been particularly useful in the analytical work of Fieldwork 
III (Paper V) to describe the implementation process of a wellbeing app. 
The first moment, problematization, occurs when an actor identifies and 
defines the nature of a problem within a particular context, considering the 
potential involvement of other actors. The second moment, interessement, 
takes place when other actors are involved in the process of addressing the 
identified problem. This stage is crucial for establishing a network of actors 
dedicated to tackling the issue at hand. 

The third stage, enrolment, involves the formation of alliances between 
actors through cooperative actions. These alliances serve to solidify the 
relationships and commitments within the network, ensuring that each 
actor is working towards a common goal. The final stage, mobilization, 
occurs when the proposed solution gains broader acceptance within the 
network and leads to the emergence of new networks. Nevertheless, as 
Callon (1984, p. 201) points out, “translation is a process before it is a 
result”. In reality, the four moments of translation can overlap or fail to 
realise.  

Obligatory Passage Point 

Of specific importance for the initial stage of network formation (the 
problematization) is the obligatory passage point (Callon, 1984, p. 205). 
Thought of as the narrow end of a funnel, the obligatory passage point is an 
actor that mediates all translations within the network (Figure 2). As 
described in Papers III and V, an AI technology can be identified as the 
obligatory passage point, as the node holding the network of actors together 
at a specific moment in time and the point where translations are 
particularly dense.  
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Figure 2. An Obligatory passage point. The figure is an adaption of the illustration in Callon
(1984) and published in Paper III.

The network in Figure 2 illustrates how different actors with different goals 
form an alliance that is held together by the AI Engine, a machine learning-
based ITS. Actors are “fettered” (Callon, 1984 p. 206) to the AI Engine in 
different ways. For example, the AI Engine depends on student data, the 
teaching aid company needs to prove the benefits of the AI Engine and at 
the same time assure a profit, teachers have to improve the results of the 
students and students want to increase their skills. The main point here is 
to explain how the obligatory passage point has been used in this thesis to 
understand effects that arise when actors get together. 

The obligatory passage point suggests that there is one idea within a 
network that all actors can agree upon. This was the case in Paper III, but
not found relevant in Paper II, where the complexity of the changing 
network suggested multiple obligatory passage points. For this reason, I 
turned to concept of boundary object developed by Susan Leigh Star (1989).   
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Boundary object

A boundary object (Leigh Star, 2010 Leigh Star, 1989; Leigh Star & 
Griesemer, 1989) is an elaboration of the obligatory passage point but 
unlike the obligatory passage point, a boundary object (Figure 3) is a many-
to-many mapping where several obligatory passage points can co-exist 
(Leigh Star & Griesemier, 1989, p. 390). In other words, there exists not one 
single idea that requires the translation of all actors' interests but many. 
  

Figure 3. A Boundary object. The figure is an adaption of the illustration from Leigh Star & 
Griesemer (1989). 

A boundary object can be an artifact, an idea or concept like AI and 
Education or digital competence as long it allows for multiple 
interpretations (c.f. Olofsson et al., 2021). Residing between different social 
worlds where actors have different interests, goals and viewpoints, 
boundary objects are tailored to fit local purposes in ways often invisible to 
other actors. They are, as argued by Leigh Star & Grieseimer (1998), “plastic 
enough to adapt to local needs and the constraints of the several parties 
employing them, yet robust enough to maintain a common identity across 
sites” (p. 393). 

The boundary object concept was employed in Paper II to explore what 
held the increasingly complex network of actors together, despite differing 
perspectives and resistance to implementing the LMS in question. In other 
words, I aimed to theoretically understand and explain how actors
maintained their commitment to collaboration despite the presence of 
multiple obligatory passage points. 
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Enactment 

Enactment as a theoretical concept underpins Papers II-V. It is most central 
to the analysis in Paper IV as a way to understand how automation and 
augmentation come into being in school practice. Although the term 
enactment cannot be considered an exclusively theoretical concept or one 
that belongs solely to ANT, a definition is provided here for how it is 
understood in this thesis. Enactments describe how representations of 
realities are brought into being in a continuing process of construction and 
re-construction (Law, 2004).  

Enactments can never exist outside of relationships. Alongside this 
reasoning it follows that it is only in the actions, and only then and there, 
that something is enacted (Mol, 2010). In ANT this includes relationships 
between humans and objects. Put differently humans and non-humans 
together enact AI. This indicates that AI is not predictable, and can be 
enacted differently; multiple enactments of AI in schools can coexist.   

Putting concepts to work 
In conclusion, the principles of ANT, grounded in general symmetry and 
relational materialism, along with key theoretical concepts such as actor, 
network, translation, obligatory passage point, boundary object, and 
enactment, have allowed me to explore: 
 

1. the introduction of AI in school (what AI is), which means how 
actors (for example teachers, AI technologies, LADs and students) 
form more or less durable networks.  

2. the materialisation of AI (what AI does) in schools by studying the 
interactions, translation processes, obligatory passage points and 
boundary objects that can make networks durable or fragile.  

3. the implications of the materialisation of AI for the teaching 
profession by paying attention to situated and multiple enactments 
arising from the network formations. 

 
Some of these concepts have been used consistently across all of the 
fieldwork studies and papers. Others, like boundary object, have been used 
only in one (Table 2) due to the diverse nature of fieldworks studies. 
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Table 2. Overview of the ANT concepts that have been used in Papers II-V. 
 

Papers ANT concepts used  
Paper II Actor Network Translation Boundary Object Enactment 
Paper III Actor           Interaction Obligatory passage point Enactment 

Paper IV Actor  Interaction  Enactment 
Paper V Actor Network Translation Obligatory passage point  

 
Consistency has been less important than the applicability of the concepts 
to the analytical work carried out on the rich empirical data. In the words 
of Sørensen (2009, p. 12), “the logical meaning and coherence of the 
concepts we use is less important; what is crucial is how they help us to do 
empirical studies and analyses and the kinds of studies and analyses in 
which they result”. The next chapter will focus on the how, on linking ANT 
to a methodology or “sensibility” (Mol, 2010; Law, 2004). This sensibility is 
occupied with following actors ethnographically and tracing networks so 
that specific descriptions of the interactions within the network (Latour, 
2007) may be identified. 
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Chapter 4 

Method 
Moving beyond the promise of AI, beyond f(ai)th in its future benefit, has 
on a concrete level, involved contacting EdTech developers, teachers, 
getting access to different classrooms in different locations, arranging 
meetings and interviews, interacting with AI technologies, searching 
literature in data bases and engaging with different methods of exploring, 
producing and analytically (re)presenting the data.  This chapter gives a 
condense description of these, at times, messy and uncertain research 
processes, with a specific focus on my ethnographical encounters with the 
field (Atkinson, 2007).  

First, I describe my ethnographic approach—specifically, a multi-sited 
ethnography (Marcus, 1995) consisting of three fieldwork studies—and 
provide an overview of how this fieldwork and the literature review are 
connected to the aim, research questions, the papers and this kappa. Next, 
I describe the methods used and the data produced in relation to each 
fieldwork study and the literature review. I then describe how the 
analytical work was conducted, focusing on how I became familiar with the 
data, activated ANT into the data and (re)presented the data. The chapter 
concludes with some ethical and methodological reflections.  

A multi-sited ethnography 
The empirical engagements in this thesis resonate with a multi-sited 
ethnography, (Marcus, 1995). A multi-sited ethnography carries out 
different types of qualitative research on complex or emergent study 
objects (such as AI in schools) that could not be sufficiently explored 
through single-site ethnographic research. This approach resonates with 
ANTs epistemological assumptions: there is a mutual focus on daily actions, 
activities, and behaviours (Baiocchi et al., 2013; Cresswell et al., 2011). 
Thus, I have ventured into the field and participated, in different locations, 
in different ways, and to different extents, in the daily life of teachers when 
they and their students have interacted with these three different AI 
technologies.  
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My participation has varied from spending entire school days in classrooms 
to only observing the lessons where the AI technology was present. The 
research process has spanned five years. During the initial phase of my 
doctoral studies from 2020 until November 2022, AI in the realm of 
education remained largely unexplored, particularly in Swedish K-12 
schools.  

Engaging with emerging commercial technologies that promised "new" 
solutions to educational challenges can be likened to aiming at a moving 
target. In late 2020, it was surprisingly difficult to find examples of 
implemented AI-based technologies in K-12 classrooms. Moreover, those 
that were finally selected (a machine learning-based ITS, a learning 
management system (LMS) incorporating AI and LA, and later a wellbeing 
app) were under constant development. Additionally, the onset of the 
COVID-19 pandemic hindered opportunities to conduct classroom 
fieldwork as extensively as desired, in particular in Fieldwork I, which is 
why interviews became important elements of the data production. Despite 
the initial challenges in gaining access to the field, I completed the first 
fieldwork study in June 2021 and the second in October 2022.  

I had just begun the third study when in November 2022, OpenAI 
publicly released the first version of the artificial intelligence chatbot 
ChatGPT. ChatGPT has undeniably influenced how teachers and students 
engage with AI in schools. At the same time, it has also underscored some 
of my initial findings related to educational promises and sparked my 
interest in what teachers need to know and understand about AI as part of 
their profession. This engagement led to my involvement in externally 
funded projects focused on AI literacy and has resulted in a literature 
review on teachers' professional knowledge. The literature review is 
included in the kappa as it helps situating the thesis within a broader 
context. 

Figure 4 illustrates how the three field studies and the literature review 
correspond to the thesis’ aim and research questions and how they 
underpin the scientific outputs (Papers I-V and the kappa). Although this is 
not visible in the figure, the fieldwork studies overlap.  
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Figure 4. Research overview.

Data production
To produce data, I employed various ethnographic methods: observations, 
field notes, informal conversations, audio and video recorded interviews, 
filming and photography (Table 2). Tracing, the analytical method 
associated with relational materialism and ANT (Gunnarsson & Bodén, 
2021), was used to identify the ever-changing network of actors. This 
implies identifying and “cutting” the networks that are created between 
actors (Strathern, 1996), how these networks change or fail to hold 
together, and paying attention to the contradictions and uncertainties that 
emerge from these networks (Fenwick & Edwards, 2010, p. 146). 

When following actors and tracing networks, I have tried to treat human 
and non-human actors as equally important and capable of influencing each 
other. At the same time, I have been obliged to “cut” the network at some 
point and these network cuts differ between the different empirical studies. 
In my selection of the actors to follow I have chosen to consider actors that 
play an active role in shaping how AI is introduced and comes into being in 
the individual studies and to pay attention to the contradictions and 
negotiations which emerged from the interactions and translations of 
actors’ differing interests. 
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From these relational materialist debarkations, data production cannot 
truly be separated from the broader analytical process because these 
processes begin simultaneously from the moment the field is entered. In 
the following sections I will first describe the data production within each 
fieldwork study as well as the literature review. I will then provide a more 
synthesised account of my analytical engagements with the produced 
fieldwork data. 
 
Table 3. Summary of data production. 
 

Data production 
Fieldwork I 
(AI Engine) 
 

Participation in the project team  
classroom observations in 4 classrooms in 3 schools 
7 in-depth interviews of 45-90 minutes (3 teachers from 2 schools 
and 4 members of the project team) 

Fieldwork II 
(LMS) 
 

Around 90 hours classroom observation in 6 classrooms in 2 schools 
13 in-depth interviews (3 representatives from the EdTech 
company, 8 teachers, 1 principal, 1 representative from the local 
school authority)  
Participation in two introductory meetings 
Observations from 1 workshop with 30 students 
Observations from 1 workshop with 15 teachers  
Observations from 1 workshop with teachers and EdTech provider 
Observations at an EdTech trade show 

Fieldwork III 
(Wellbeing app)  

17 video recorded meetings with 5 teachers/form tutors 
4 audio/video recorded interviews with 2 teachers, 1 development 
teacher/strategist and the school principal  
2 visits with fieldnotes 

Literature  
Review  

Two comprehensive searches in 5 databases in March 2023 plus an 
additional search in August 2023 
In-depth analysis of 34 papers 

Fieldwork I (AI Engine) 

The initial fieldwork, which informs Papers III and IV, was based on a 
Swedish innovation and research project in which a machine learning-
based ITS, the AI Engine, was tried out by 22 teachers and more than 250 
primary school students. The data production was centred around the 
interactions between the AI Engine, teachers, students and the 
implementation project team (which included representatives from a local 
school authority, a teaching aid company, and educational researchers). 
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My original idea was to focus on the role of teachers, but it soon became 
evident how all of the team members, including myself, also played an 
active role in the network formation. By this I mean not only the teachers, 
students and the AI Engine itself, but also the teaching aid author, the 
researcher and educational strategists. Human and non-human actors were 
followed from the writing of the funding application in December 2019 
through all the stages of the project, from its official start in May 2020 until 
its formal conclusion in September 2021.  

Initially, I was an employee at the local authority and involved in the 
project during the funding application process. However, my role shifted 
when I began my PhD position in August 2020, transitioning to participate 
in the project as a researcher. Although this hybrid, “insider” position as a 
researcher (Teusner, 2016) facilitated the research process and granted 
me access to more intimate knowledge of the context of the project 
organisation it posed a number of ethical challenges. These related to my 
ability to separate my roles as independent researcher and a team member 
as well as the conflicting interests.  

My dual affiliation also meant that I was involved in the evaluation of the 
project and consequently had access to the responses from two surveys 
that were sent out to all participating teachers during and after the 
intervention period. Results from these surveys extended the 
understanding of the fieldwork but was not used other than as an “digital-
ethnographic artifact” that actors discuss and refer to (Perrotta & Selwyn, 
2019, p. 255). The survey was nevertheless an important source for 
identifying teachers who were willing to participate in a follow-up 
interview. Relevant policy documents and commercial websites were also 
consulted to inform the “thick description” (Geertz, 2008/1973, p. 312).  

Field notes from four classroom observations and seven video-
recorded, transcribed interviews were particularly important for the 
ethnographic writing; providing the “wonder” in the data (MacLure, 2013, 
p. 228). The observations took place in three primary schools during the 
2nd and 3rd week of the first of two six-week interventions, when students 
in years 2, 5 and 8 (ages 8-9, 11-12 and 14-15) exercised mental arithmetic 
with the AI Engine.  
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Due to COVID-19, it was no longer possible to visit schools as an external 
researcher. Therefore, the data production shifted from observations to 
seven online interviews (45-90 minutes) carried out between May and June 
2021. All of the interviewed respondents had a professional background as 
primary school teachers. Three of them came from the participating 
schools. The remaining four respondents were part of the project team as 
the project manager, development teacher at the local authority, teaching 
aid author and educational researcher.  

Latour (1999) emphasises that in talking with human participants the 
focus is upon understanding, as part of the network formation, what things 
and people do and the way they interact. Thus, the interviews concentrated 
on gathering insights into respondents' experiences and actions within the 
project, their interactions with the AI Engine. In other words, interviews 
were approached as a way to capture accounts of the network from insiders 
about interactions that were not possible to capture in other ways. 

Fieldwork II (LMS) 

The second fieldwork study was initiated during Fieldwork I. The first 
contacts were made in 2020 with a company developing a LMS that 
incorporated AI and LA. My aim was to broaden the understanding of how 
AI is introduced in school practices by exploring technologies that were 
more comprehensive and not limited to specific subjects, unlike the 
machine learning-based AI Engine, which had been directed towards 
mathematics education. The data collection in Fieldwork II was preceded 
by an extensive examination of the EdTech implemented to date in Swedish 
schools and farther afield. 

The fieldwork spanned two years, beginning with initial engagements in 
December 2020 and culminating in follow-up classroom observations in 
December 2022. From December 2020 to October 2021, I followed the 
start-up company, and the other actors involved through blog posts, 
webpages, YouTube tutorials, and social media and engaged with the start-
up and schools via email. This phase was extended due to school 
restrictions imposed by the COVID-19 pandemic, which hindered fieldwork 
in classrooms.  
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From November 2021 to June 2022, intensified fieldwork was undertaken 
in two municipal schools involved in the co-design process of the LMS: one 
primary school with more than 1,200 students aged 7-15 and one upper 
secondary school specialising in technology with approximately 450 
students aged 16-19. This included more than 80 hours of classroom 
observations from six different classrooms, participation in two 
introductory meetings (1 hour each), and three workshops (2-3 hours 
each), one with the upper secondary school students, one with teachers 
from different schools and a teaching aid publisher, and one with 15 
members of staff at the upper secondary school. The observations included 
short conversations with teachers to confirm (or modify) what had been 
observed. Detailed field notes were taken from all observations and a visit 
was made to a trade show where the start-up had a stand.  

Between March and December 2022, 13 in-depth interviews were 
conducted with three teachers and one principal in the primary school, four 
teachers in the upper secondary school, one teacher in a different 
secondary school, one representative from the local school authority, and 
three representatives from the tech start-up (UX designer, product 
developer and founder who were also researchers). The interviews aimed 
a to further elicit individuals' experiences and ideas related to the LMS and 
the co-design process. Nine of the interviews were audio-recorded, three 
video-recorded and one was documented through notes on the 
participant’s request. During the autumn of 2022 the co-design process was 
followed up on through emails with teachers and 10 hours of observations 
in schools.  

Fieldwork III (Wellbeing app) 

Fieldwork III built on Fieldwork II, where the co-design of a commercial 
LMS with AI and Learning Analytics (LA) for K-12 education led to the 
development of a wellbeing app focusing on students. The aim of this 
fieldwork study was to gain a deeper understanding of how AI materialised 
in school practice, with a specific focus on teachers' work. The app was 
developed by the same EdTech company that developed the LMS in close 
collaboration with a Swedish upper secondary school and implemented 
school-wide as part of the school’s participation in a professional 
development programme about data-driven school improvement.  
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Beginning in August 2022, approximately 225 students aged 16-19 were 
asked to use the app to complete a weekly survey consisting of eight 
questions designed to assess students' subjective wellbeing based on the 
PERMA model (Seligman, 2018). Students rated their wellbeing, 
motivation, relationships with teachers and peers, academic performance, 
workload, sadness, and anxiety on a five-point scale. The weekly 
assessments generated numerical data, which were converted into 
statistics and presented visually through a learning analytics dashboard 
(LAD), accessible to both teachers and students. The LAD used pie charts, 
line charts, matrix charts, and colour codes to display the data for each 
question. Individual responses were only visible to the students' form 
tutors, whereas group results were accessible to a broader group of 
teachers and school leaders. Six months after the app's launch, a student-
facing LAD was added, allowing students to view their cumulative 
responses over time. 

Data production took place at the aforementioned school and comprised 
seventeen video recordings of meetings each lasting between 14 and 30 
minutes. These recordings were made weekly from November 2022 to June 
2023 during which I participated online. The meetings involved a working 
team of five teachers who also served as form tutors with fifteen students 
assigned to each tutor. The focus of the meetings was on analysing the data 
presented through the LAD. I attended all seventeen meetings via Zoom. 

During a later visit to the school in March 2023, I conducted four in-
person interviews with two of the form tutors, one development teacher, 
and the school principal. Fieldnotes from my first and second visits, along 
with background materials such as the school's participation report, 
meeting agendas, and an evaluation of students' perceptions of the app 
implementation, further enriched the understanding of how the app was 
integrated into the school. 

Literature Review  

The review was conducted in response to the completed fieldwork studies 
and was intended to strengthen and add, in the context of this thesis, a 
scientifically grounded understanding of teachers' professional knowledge 
related to AI. It also broadened the understanding of how AI is currently 
being introduced in school practice and what this means for the teaching 
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profession. The review followed a systematic five-stage framework 
proposed by Arksey and O’Malley (2005) which includes: 1. Identifying the 
research question, 2. Identifying relevant studies, 3. Selecting the studies, 
4. Charting the data, and 5. Collating, summarising, and reporting results. 

In the first stage the research focus was determined to be teachers' 
professional knowledge regarding AI literacy and AI education, covering K-
12 teachers, pre-service teachers, and teacher educators. During the second 
stage relevant studies were identified based on the search terms: ("AI 
literacy" OR "AI read*") AND (education OR learning) + (AI OR "artificial 
intelligence") AND "teacher education" in five highly regarded databases
(Scopus, Web of Science, ACM, IEEE Xplore, and ERIC). 

Figure 5. Search process and selection of studies.

Given that AI literacy is prevalent within the field of computer science and 
is a contemporary global phenomenon, both peer-reviewed scholarly 
articles and conference papers between 2000-2023 were included. The 
search resulted in 650 records (Figure 5). A supplementary search in the 
same databases was carried out on 3 August, 2023 to identify any late or 
deferred publications.  
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During the third stage, a screening process in two steps was applied to 
exclude literature reviews, papers not related to AI competencies, papers 
focused on teaching AI outside of school and teacher education contexts, 
and papers solely focused on developing AI curricula. This process 
narrowed down the number of articles for quantitative and qualitative 
analysis to 34.  

The quantitative analysis highlighted the scope, characteristics, 
methods, and distribution of the included papers and categorised the 
identified topics into main themes based on their objectives and research 
questions. The qualitative analysis unfolded in two stages. First, the second 
author and I independently identified the existing themes using an 
abductive approach (Dubois & Gadde, 2002) guided by Aristotle's concepts 
of episteme (theoretical-scientific knowledge), techne (practical-productive 
knowledge), and phronesis (professional judgement) to examine how 
teachers' professional knowledge was conveyed (Kreber, 2015; Saugstad, 
2002).  

In the second stage, which involved two rounds of readings, the second 
author and I validated the mapping, resulting in a distinction between 
explicit (clearly articulated) and implicit (underlying) dimensions of these 
concepts. For example, explicit techne included specific teaching 
recommendations for AI, while implicit techne emerged from survey or 
interview questions. Consequently, even papers that did not explicitly 
address a particular concept often contained various forms of implicitly 
expressed knowledge, often conveyed through methodological approaches. 

Analytical work 
As outlined in Chapter 3, ANT serves as both the theoretical and 
methodological foundation for the Fieldwork I-III studies. It influences the 
production and analysis of data, two fundamentally intertwined processes. 
The analytical work in this process can be boiled down to becoming 
familiar with the data, activating ANT into data, and adopting creative 
methods when (re)presenting the data.  
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Becoming familiar with the data 

With this phrase I am referring to the process of actively listening and, in 
cases where interviews were recorded on video, watching the footage as 
well as reading my observational notes on multiple occasions and in 
different settings. All of the interviews from Fieldwork I and II were 
transcribed verbatim and the transcriptions were then revisited, alongside 
field notes and photographs taken during classroom observations.  

The analytical work of Fieldwork III was directed towards the video 
recordings. Initially I watched all of the recordings with an open mind and 
made only brief annotations; full transcriptions were not completed at this 
stage. During a second viewing, I transcribed the sequences in which the 
teachers interacted with or referenced the wellbeing app, accompanied by 
relevant screenshots. These transcriptions were then reread several times. 

In this analytical process of becoming invested in data that I see as not 
collected “in the field” but produced by me as a researcher, I moved away 
from rigid coding systems and embraced free association. I attempted to 
concentrate on elements that struck me as different, paradoxical, 
contradictory, and filled with tension. Inasmuch as I was drawing on an 
ANT epistemology, I tried to remain sensitive to what MacLure (2013) 
describes as "moments of wonder"—aspects of the data that spark 
particular interest in the researcher. MacLure refers to this as 
“potentiality,” a sense of fascination that arises from a comment, anecdote, 
or even an unusual facial expression (p. 228).  

At the same time, during my engagement with the interview transcripts 
and other narrative accounts—which typically focus on human actions—I 
made a concerted effort to look closely at the more-than-human aspects of 
the data when exploring the relationships between humans and technology 
and what was enacted from these relations (Fox & Alldred, 2015).  

Activating ANT into data 

Once becoming familiar with the data—an acquaintance that began during 
my initial encounter with the field—I began to activate ANT into the data 
(Jackson & Mazzei, 2013). Within the traced networks, I aimed to identify 
what held the networks together and made the networks durable. Here the 
concepts interactions, translations, obligatory passage points and boundary 
objects were found useful at different stages of the process.  
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Certain concepts, like interactions and translations, were identified early on 
as central. Others like obligatory passage points and boundary objects 
emerged as productive after a more in-depth processing of the empirical 
material. With the help of the other ANT concepts, particular attention was 
paid to networks in Papers II, III and V. At the same time as the analytical 
work unfolded based on Fieldwork II, my attention shifted from networks 
held together by one obligatory passage point as in Paper III to networks 
that changed and were increasingly more complex with several obligatory 
passage points. This made me turn to the boundary objects concept as 
elaborated by Susan Leigh Star (1989). In Paper II, the relational bonds 
between the key actors (the LMS, the teachers in the schools, and the 
EdTech developer) were at the centre of the tracing. At the same time, I 
remained attentive to the issues and patterns emerging from the entirety 
of the produced data. In this case the evidence of the relationships between 
actors was drawn from my interpretation of the full range of the produced 
data in Fieldwork II. 

In Paper IV, which draws on produced data from both Fieldwork I and 
II, enactments of automation and augmentation in school practices were the 
central analytical focus. In this process, the concept of symmation  
(Wagener-Böck et al., 2023) was introduced and elaborated on to better 
illustrate the co-production of automation and augmentation between 
teachers, students and the two different AI-based technologies. Symmation 
means that something that may look like automation and/or augmentation 
when an AI technology is introduced in a classroom emerges instead as a 
result of a ‘sym-’ or a ‘with’ (Wagener-Böck, et al., 2023, p. 137). This 
concept facilitated a deeper understanding of teachers' work in specific 
situations and was central to the four examples (events) presented in the 
paper. During the analyses of Paper V, I revisited several ANT concepts 
(actor, network, obligatory passage point) with a primary focus on the 
various stages of the translation process: problematization, interessement, 
enrolment, and mobilization (Callon, 1984). This involved a deep qualitative 
exploration of how heterogeneous actors related to one another, 
interacted, and transformed during the implementation of the wellbeing 
app, particularly regarding its impact on teachers' work. 
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 (Re)presentating the data 

If the world is complex and messy, then at least some of the time we’re 
going to have to give up on simplicities. But one thing is sure: if we want 
to think about the messes of reality at all then we’re going to have to 
teach ourselves to think, to practise, to relate, and to know in new ways. 
We will need to teach ourselves to know some of the realities of the 
world using methods unusual to or unknown in social science. (Law, 
2004, p. 2)  

 
As Law exhorted their readers 20 years ago, researchers need to think of 
methods in new ways if they want to explore and represent the 
complexities and messiness of the world around them. For me this call has 
meant staying open in the analytical process and allowing space for 
creativity and experimentation in academic writing. In three of the five 
included papers (Paper II, III and V) I have experimented with different 
creative and narrative methods to break the magic and look behind the 
scenes of how AI is enacted in educational settings. This creativity has been 
both about “knowing” – engaging with the data in relatively unconventional 
ways – and producing textual accounts and illustrations that could be 
described as allegorical. Law (2004) describes this as to see and make 
several different realities in the same presence (p. 98). In this sense 
allegories extend what is invisible by crafting realities that allow 
ambivalence and ambiguity. The most evident allegorical representations 
are presented in Paper III, which incorporates Beckettian elements and 
presents the findings through an ethnodrama (Saldaña, 2003, 2005), and 
Paper V, which draws inspiration from the Thinking Through Comics 
methodology (Laurier & Sabeti, 2023) and the Marvel comic book series 
characters the Fantastic Four. 
  
Ethnodrama 
More specifically, in Paper III, a selection of interview transcripts and 
fieldnotes were then crafted into an ethnodrama (Saldaña, 2003) written in 
two acts. This act of creative writing allowed me both to see and create new 
connections within the produced data. It also helped to communicate the 
empirical accounts in more extensive and vivid ways and enabled the 
reader to be involved in the action as if it had happened here and now. Thus, 
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the ethnodrama added to the analytical work as a mode of discovery and 
by inserting ambiguity into the accounts of all of the actors, including 
myself, by presenting these accounts as performed and framed. From an 
ethical point of view, the dramatised narrative helped me to demonstrate 
my own roles as an actor (an employer at the local authority) and the one 
asking the questions and drawing the conclusions (a researcher). 

Thinking Through Comics methodology 
The comics-inspired representation in Paper V came to me as I was 
struggling to absorb the density of the video data in a meaningful manner 
(Mondada, 2006). The video recordings were affected by the school's video 
conference system, where the camera automatically identified every 
participant in the room and split up the image into different sections. This 
technical setup was instrumental for inspiring me to experiment with 
reading, and later crafting, data into comics-inspired episodes as part of a 
Thinking Through Comics methodology (Laurier & Sabeti, 2023). Comics 
can be likened to a system or network which allows for different readings
(Groensteen, 2007). While it is possible to read them sequentially like a 
text, the composition of a comic strip is also taken in – viewed – all at once, 
with associations that stretch web-like across the page and weave 
fragments into a cohesive whole (Sousanis, 2015, p. 62). 

Figure 6. Illustration from Paper V grounded in a Thinking Through Comics methodology.
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The episodes were produced by selecting relevant lines of dialogue, 
translating them from Swedish into English, and capturing corresponding 
screenshots to illustrate embodied translations between human and non-
human actors. The screenshots were then processed as individual panels, 
where faces were anonymised and masked, and speech bubbles with 
selected transcripts and screenshots of the LAD of the wellbeing app were 
added manually (Figure 6).  

Similar to Paper III, Paper V also contains an allegorical reference. The 
different yet complementary skills of the participating teachers and their 
ability to work together to tackle various challenges lent itself to describing 
the teachers as comic-book superheroes, in this case the Fantastic Four 
from the Marvel franchise. 
 
Visual Network Analysis 
In Paper II, which draws on Fieldwork II, crafting a visualisation of the 
network (c.f. Decuypere, 2020; Venturini, 2015) was a way to understand 
the sudden shifts of actions during the process of developing an LMS in 
close collaboration with teachers. Initially the aim was to observe how AI 
came into being in classrooms. As the uptake for the study was limited, my 
focus shifted to the scaling relations between heterogeneous actors. Thus, 
as the analytical work unfolded and the number of actors expanded, the 
crafting of the network(s) became increasingly important and complex.  

The visual presentations of the actor-network were crafted by hand and 
analytically inspired by qualitative Visual Network Analysis (Decuypere, 
2020; Venturini, 2010).  As illustrated in Figure 7 (Paper II) the networks 
were presented in different sequences, with each sequence supporting the 
textual accounts of the relational boundaries (c.f. Decuypere and Simons 
2016; Law and Callon 1992).  
Each visual presentation highlighted the actors mentioned in the text at 
each stage by rendering other actors less visible. The actors were displayed 
according to their organisational affiliations and roles in relation to the co-
design project and colour coded to emphasise the network's heterogeneity.    
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Figure 7. Illustrations from Paper II of the three stages of the network formation.

In my efforts to reflect and (re)present a complex reality in ways that feel 
more vivid to personal experience, as summarised here I have employed a 
wide range of different methods. At the same time, I have always kept my 
informants' privacy in mind, which is fundamentally about maintaining an 
ethical stance.
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Ethical considerations 
Exploring data-driven AI in schools will always entail navigating a 
landscape filled with both known and unforeseen ethical dilemmas related 
to the enactments of AI, that is how AI is conceptualised and portrayed. 
Ethical considerations also relate to how qualitative data involving 
research participants is produced. As part of a qualitative research study, 
produced data is always affected by the positionality of the researcher 
(Darwin Holmes, 2020). This means that I as a researcher bring different 
worldviews to my work, including ontological and epistemological 
assumptions of how knowledge can be produced, of which I need to be 
conscious. It also means that I as a researcher may influence the data 
through my presence. For example, my digital participation in the weekly 
form tutor meeting in Fieldwork III is likely to have influenced the 
discussions among the teachers.  

The evolving nature of a study like this underscores the importance of 
shifting the ethical conversation from top-down models, focused on 
avoiding errors and completing checklists before a study begins, to 
exercising ethical reflexiveness throughout all stages of a research process. 
I have approached research ethics from both a harm-mitigating and a 
methodological perspective (Markham, 2018). I have sought to produce 
and represent data in ways that take into account participants’ integrity 
while ensuring the completed research is of a high quality that leads to 
valuable knowledge (Vetenskapsrådet, 2024). My reflexivity as a 
researcher involves questioning how my presence in the classrooms affects 
the ways teachers interact with the AI technologies. It also involves asking 
whether my observations in schools could pose risks to teachers or 
students, whether the presentation of results might negatively affect 
research participants, and considering whose interests the findings will 
serve, along with the potential harms that could arise from not researching 
AI in classrooms and education at large.  

Ultimately, I have aimed to balance the "quest for knowledge" with the 
risk of harm. In this thesis, the quest for knowledge is particularly 
important because it brings to attention the ethical dilemmas that schools 
face when dealing with AI and contributes new insights that could 
potentially mitigate the harms and risks of AI in the education of the future. 
Moreover, several formal ethical principles must always be considered, 
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followed, and presented: providing information, obtaining consent, 
maintaining confidentiality, and ensuring responsible data usage 
(Vetenskapsrådet, 2024). Additionally, approval by the Swedish Ethical 
Review Authority was deemed essential because children require specific 
protections regarding privacy and personal data. The next section 
describes and discusses how these principles, together with ethical vetting, 
have been upheld. 

Ethical vetting 

During Fieldwork I and II, I employed an ethnographic approach. Because 
of my presence in ongoing activities, in my written field notes and 
photographs participating individuals were anonymised. Thus, my 
produced data did not generate what is referred to as "personal sensitive 
data".10 Upon informal consultation with members of the Swedish Ethical 
Review Authority I was therefore informed that an ethical vetting was not 
deemed necessary. As Fieldwork II progressed, it became clear that the 
selected methods restricted the ability fully comprehend how the LAD and 
teachers interacted. Up until Fieldwork Study III, I had refrained from using 
video recordings, as I considered them liable to exposing participants (both 
children and teachers) unnecessarily and capturing irrelevant conflicts, 
misconduct and other sensitive issues that may arise in a classroom setting. 
However, as the fieldwork progressed, it became clear that video 
recordings were necessary to study the interactions between teachers and 
the technology. Thus, video recordings were made. They did not directly 
film students but included their visualised data as presented through the 
Learning Analytics Dashboard. As video recordings risk accidentally 
capturing data that could disclose students' health status, I needed further 
guidance. As a result, an ethical vetting application was submitted in June 
2022 for Fieldwork Study III. The application and informed consent letters 
were approved in August 2022 (Dnr 2022-03372-01).  

 
10 According to Swedish Ethical Review Authority personal data is data that can be linked 
to a physically living person. Sensitive personal data is information about racial or ethnic 
origin, political opinions, religious or philosophical belief, membership in a trade union, 
health and sexual life or sexual orientation. In addition, genetic and biometric data are 
covered. (https://etikprovningsmyndigheten.se/vanliga-fragor/) 
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Providing information 

The context of data production in the three different fieldwork studies has 
varied, with the preconditions and considerations evolving in parallel with 
my own growing understanding of the subject matter and development as 
a researcher. Prior to fieldwork I was an employee at a local authority, 
participating in educational project planning and serving as a member of 
an AI and Education project team. The initiation of the project aligned with 
the beginning of my part-time doctoral studies in August 2020. As soon as 
my dual role became apparent, I informed my colleagues and team 
members and received a positive response to my request to participate in 
the project also in the role of a researcher exploring AI in schools. Although 
my university affiliation was perceived as an asset, I was hesitant for some 
time to include data production from the project as part of my thesis. This 
"insider" researcher position facilitated the research process and provided 
access to more in-depth knowledge of the context, but it was undoubtedly 
challenging to separate these two roles and navigate conflicting interests. 
As an employee at the local school authority, a positive project result with 
the improved learning of students is of great value. From a researcher’s 
point of view, contradictory and ambiguous findings can be equally 
interesting and important to report on. As the project team included senior 
researchers who had conducted research in municipal schools’ multiple 
times, and my research focus was on how the AI-based technology played 
out in classroom settings, I relied on the senior expertise within the group 
to address ethical considerations related to the intervention study.  

On several occasions, I ensured that teachers were informed about the 
research I was conducting and its intended use, both informally and 
through written information letters addressed to both teachers and 
caregivers (see Appendix I). Additionally, I kept the four teachers whose 
mathematics lessons I observed in October 2020 informed about the study, 
besides receiving their written consent via email. Moreover, at the schools, 
I provided information to all students regarding my ongoing research and 
ensured that any queries they had were addressed satisfactorily. For the 
follow-up interviews in May 2021, informed consent letters containing 
information about confidentiality, data collection, storage, and usage were 
sent out in advance (Appendix II). This information was also reiterated at 
the beginning of each interview and verbal consent was recorded. Due to 
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the COVID 19 pandemic, the interviews took place via a video conferencing 
platform. In the transcription process, participants were given fictional 
names and any details that could potentially identify them or their 
affiliations with specific schools or municipalities were removed.  

Anticipating a greater classroom presence in the second fieldwork 
study, information letters (Appendix III) were prepared early on (May 
2021) and distributed to all of the involved teachers and principals, as well 
as the EdTech company, on several occasions. Informed consent letters 
were also distributed to students, and caregivers (Appendix IV). The letters 
contained information about confidentiality, data collection, storage, and 
usage clarifying that I was an independent researcher with no affiliations 
to the company responsible for developing the technology. An additional 
information letter was distributed to the principals in the two schools 
(Appendix V). Before conducting my fieldwork, I had the opportunity to 
meet both in person and virtually with four of the seven teachers. 
Additionally, there were numerous email exchanges to ensure that all 
teachers were fully informed about the purpose and scope of my study. Due 
to the impact of the COVID-19 pandemic, some of the anticipated contacts 
were impeded, resulting in a delay in the overall progress of the fieldwork. 
All of the teachers who were observed in classrooms (a total of 6) provided 
informed consent and in each of these classrooms I obtained students’ 
consent via their teachers (if over 15) and those holding parental 
responsibility. In the very few cases where consent was not obtained, I 
made sure not to include these students in my field notes. Worth noting is 
that my fieldnotes did not focus on students’ actions.  

Informed consent was requested and obtained from all participants 
interviewed during Fieldwork II. Informed consent was also reiterated at 
the beginning of each interview and recorded. Only three of the thirteen 
interviews were conducted virtually and, of these, only one was not 
recorded, as per the participant's request. In the transcription process, 
participants were given fictional names and any details that could 
potentially identify them or their affiliations with specific schools or 
municipalities were removed. Although my presence in the classroom 
during Fieldwork II was significantly more substantial than in Fieldwork I, 
I attempted to maintain a similar low profile with students who were not 
directly interacting with me. 
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Prior to the data production of Fieldwork III, and on the basis on the 
ethical vetting, I met personally with the principals and two of the 
participating teachers after which I delivered a one-hour presentation 
online about my work to the involved teachers. I then sent out consent 
forms to teachers (Appendix VI) and students (Appendix VII). The 17 video-
recordings were transcribed, and all names anonymised.  

Storage of the empirical data 

Following the recommendations of the Swedish Research Council (Sw. 
Vetenskapsrådet), I have declared in my consent letters how data have been 
collected and how it will be taken care of after the research project is 
complete. For this study, a "Notification of Processing Personal Data in 
Research" has been executed within Linköping University. Throughout the 
entire doctoral project, the collected materials, my transcriptions, and 
other documents have been securely stored in the university's file storage, 
where my personal directory is password-protected. Nevertheless, as the 
technologies that I am observing are collecting data, it is important to 
reflect upon the limitations of existing legislation related to data protection. 
Current regulations allow for inferences based on personal data, provided 
that "appropriate" safeguards are adopted (Dataskyddsförordningen, 
2018).  

The Association of Internet Research (AOIR) Ethics Committee 
emphasises that all digital information involves single individuals at some 
point, implying that principles related to research on human subjects may 
be necessary even if it is not immediately apparent how and where 
individuals are involved in the research data (franzke et al., 2020). Since 
the data production in Fieldwork I-III contains data representations, the 
legal flexibility means that many uncertainties around personal data and 
automated decisions remain. Again, in this thesis, the research interest is 
not on the aggregated data per se but on the teachers and their interactions 
with the technology. Nevertheless, the data collection associated with the 
different AI technologies is problematic and has been discussed 
particularly in Paper II. 
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Methodological reflections 
While this thesis has attempted to move beyond discussions of what AI 
might offer tomorrow by exploring how AI emerges today, the today of AI 
in a school setting is of course limited by the selected theoretical and 
methodological approaches, spaces and places, people, technologies and 
objects. The results presented in this thesis are based on encounters with a 
relatively limited number of teachers who are themselves shaped by their 
roles within different levels of the Swedish school system and the specific 
selection of technologies they had to work with. These technologies were 
trialled, tested, and, in the case of Fieldwork II and III, co-developed by 
teachers in a Swedish school context. At the same time the research builds 
on data produced across multiple sites. Taken together the breath and 
diversity of the research gives it the ability to contribute with new 
knowledge about how AI is introduced and materialised in school and the 
implications of such materialisation for the teaching profession.  

In this thesis, the methodological starting point is that all data is 
produced by the researcher and cannot be separated from the theories, 
politics, processes and practices of research. This perspective also 
encompasses the specificities of digital devices and the data they generate 
(Ruppert et al., 2013). The research process produces situated realities and 
is in itself something that is enacted through the network of heterogeneous 
actors. From this position, methods are viewed not primarily as tools to 
describe social realities but as vehicles that actively shape and validate the 
produced knowledge (Fox & Allred, 2015; Law 2004; Ceratto Pargman et 
al., 2023).  

ANT has provided methodological pathways for exploring a technology 
in the making and critically addressing the enactments of AI, all the while 
embracing the messiness, uncertainties, and ambiguities surrounding such 
enactments. Mess and the not knowing is always present in any scientific 
work but tends to be hidden behind the rationalities of methodological 
procedures that see social reality as something “out there” that can be 
discovered and collected (Gunnarsson & Bodén, 2021). While considered 
being a touchstone in science and technology studies, ANT has also been 
the target of scholarly criticism from the beginning (Sismondo, 2010). 
Many have questioned the equal treatment of humans and non-humans, 
interpreting it as either denying human intentionality or attributing 
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intentionality to non-humans. This argument has been explained by Latour 
(2007, p. 76) that “to be symmetric, for us, simply means not to impose a 
priori some spurious asymmetry among human intentional action and a 
material world of causal relations”. ANT has also been criticised for its 
network-based ontologies and denial of the existence of cultures and norms 
that have an impact on actors (Sismondo, 2010). While culture can emerge 
as a network effect, culture does not exist prior to this effect, or others like 
it. As Latour says, “culture does not act surreptitiously behind the actor’s 
back” (2007 p. 175). The principles of ANT also create some challenges in 
where to begin and where to end the tracing. In other words, “cutting the 
network” and deciding which actors to include and follow and which to 
exclude (Fenwick & Edwards, 2010) is a methodological issue that remains 
unsolved, not just for ANT but also for other empirical studies using other 
theories and methods. 

Acknowledging that research is, in the postmodern sense, a construction 
of a particular reality does not mean that the research lacks quality and is 
less trustworthy or credible. Thus, ensuring trustworthiness in ANT is 
foremost a matter of being concrete, clear, and transparent about how 
research has been conducted (Gunnarsson & Bodén, 2021). These values 
have served as the ethical principles underpinning the research conducted 
in the fieldwork studies, the included papers as well as this kappa. 
Trustworthiness can also be generated by involving multiple researchers 
throughout the entire research process, from the initial set up of the 
research design to the finalisation of the thesis. The fieldwork studies have 
been reviewed and received comments on several occasions, for example, 
during seminars, conferences, various public speeches and presentations 
outside of the research community, as well as during the initial (30%), mid-
term (60%) and final (90%) grading seminars. The exposure of the papers 
as well as of this kappa has provided critical as well as new perspectives on 
the selected research procedures and subsequent findings. Such practices 
also include more formal scrutiny of the administrative procedures (such 
as permissions, data storage, and consent) by both supervisory personnel 
and ethical authorities.  

Furthermore, all five papers included in this thesis have been published 
in scientific journals and conference proceedings and four of them have 
been co-authored. For details about my contributions to all included papers 
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see Appendix VIII. All five papers have undergone rigorous peer-review 
processes involving academic experts in the field. Peer-review processes 
include multiple iterations and improvement of those elements in the 
manuscripts that needed to be further elaborated and made even more 
transparent. Additionally, trustworthiness can also be generated through a 
prolonged engagement with a rapidly changing research field. Even if the 
formal fieldwork studies (Papers II-V) or literature review (Paper I) cover 
limited time periods, in reality I have continued to stay abreast of the 
developments in AI technologies and remain in touch with the teachers, 
developers and researchers who participated in the fieldwork studies. My 
engagement with the latest research literature continues unabated, 
ensuring that the produced research continues to be relevant and can be of 
use in a long-term perspective.  

On a final note, I have engaged with a rapidly changing and evolving 
research topic. As argued by Pink (2022) qualitative social scientists need 
to be part of researching sociotechnical realities. In doing so our research 
should be executed differently “rather than being regarded as subsidiary to 
the agendas of other disciplines and stakeholders” (p. 748). How then can 
we approach research on AI and education differently? One possibility, as 
demonstrated in this thesis, is to be attuned to the "wonders" within our 
produced data, to use allegories to create multiple realities, and apply 
various creative methods to represent our empirical work. This approach 
not only enables us to uncover insights we did not previously know and 
push discussions beyond established beliefs. It also challenges the 
increasingly generic methods of producing research today.
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Chapter 5 

Findings 
This chapter presents the main findings from the five papers included in 
this thesis. As outlined in the introduction, these papers seek to address 
three research questions. RQ1: In what ways is AI being introduced in 
school settings? is addressed by Papers I and II. RQ2: How does AI 
materialise in these settings? is addressed by Papers III, IV and V. RQ3: 
What does this materialisation of AI imply for the teaching profession? Is 
addressed by a synthesis of the findings from Papers I-V, thereby laying the 
groundwork for Chapter 6: Discussion. 

RQ1: Ways of introducing AI  

Paper I 

Sperling, K., Stenberg, C-J., McGrath, C., Åkerfeldt, A., Heintz, F. & Stenliden., L. 
(2024) In search of AI literacy in Teacher Education: A scoping review. Computers 
& Education 6, 1-13. 
 
Paper I, a scoping review, explores teachers’ professional knowledge in 
relation to how AI is being introduced as a set of competencies that teachers 
and students need to know. These competencies are also referred to as AI 
literacy. The 34 included papers were analysed using the Aristotelian 
concepts episteme (theoretical-scientific knowledge), techne (practical-
productive knowledge), and phronesis (professional judgement) to identify 
how teachers’ professional knowledge is represented in the scientific 
literature on AI literacy and AI education.  

Findings suggest that AI literacy is increasingly gaining in interest 
worldwide although poorly defined within the realm of Teacher Education. 
However, the scientific literature provides very limited insights into how 
AI as a subject matter and a technology comes into being in teachers’ 
practice and how AI relates to teachers’ professional knowledge. The 
promotion of AI literacy primarily emanates from the fields of computer 
science and computer science education which is reflected in how the focus 
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is placed on the technical dimensions of AI and how ethical consequences 
of the implementation and use of AI are described primarily as technical 
challenges that can be addressed through better AI design and 
development. This means that the question of ethics is predominantly 
conceptualised as the understanding of technical configurations of data-
driven AI technologies rather than a moral and situated way of thinking and 
acting in response to various unknown (educational) scenarios (in the 
paper conceptualised as phronesis).  

Findings also illustrate how there exists both clearly stated (explicit) 
and tacit (implicit) expectations of what teachers are expected to know 
about AI. This implies that there are significant expectations for all teachers 
and educators across various subjects and schooling levels, for example, to 
identify and explain instances of computer reasoning and decision-making 
or to possess the ability to critically evaluate and interpret data.  

Teachers’ practical knowledge builds predominantly on pedagogies 
involving hands-on AI resources. The literature reflects the current trend 
to provide teachers with pre-packaged AI activities for experimentation in 
the classroom. This illustrates that the introduction of AI in relation to 
teachers’ professional knowledge is also material matter, as evidenced by 
the various digital artefacts that both teachers and students are expected 
to adopt. The literature also reflects an uncritical promotion of AI EdTech 
in schools which fails to consider the growing number of critical studies 
pointing to the potential problems of AI related to educational governance 
and teaching practice. 

Paper II 

Sperling, K., Stenliden, L., Nissen, J. & Heintz, F. (2023). Behind the Scenes of Co-
designing AI and LA in K-12 Education. Postdigital Science and Education (6), 321–
341.  
 
Paper II studies the development of a commercial Learning Management 
System (LMS) with AI and learning analytics (LA) specifically tailored for 
K-12 education. The LMS was developed for lesson planning, class 
management, and visual measurement of student wellbeing. The analysis 
examined the tensions, and contradictions that arose from the interactions 
that took place between heterogenous actors representing research, 
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governance, business, K-12 schools, existing LMS systems, social media, 
and venture capital, among others. Here the network metaphor was 
instrumental for identifying and untangling the relations between human 
and nonhuman actors involved in the different stages of the development 
process.  

The findings highlight the entanglement of educational practices with 
digital and platformed technologies and the marketisation of education at 
large. Rather than following a rational and sequential approach the 
development process emerged as a series of events, shifting from solely 
generating ideas with teachers to integrating and commercialising the LMS 
into a school market already saturated with EdTech.  

By using the concept of boundary object the paper shows how the ideas 
of AI and LA in education, co-design and data-driven schooling maintained 
connectivity between actors in the network during each stage. These 
boundary objects were subject to local interpretation and served as 
different ways to negotiate the variety of challenges and contradictions that 
emerged as a result, such as teachers’ time and their willingness to fully 
adopt LA functionalities, problems with a previously implemented LMS, 
and the influence of commercial incentives in guiding profitable 
developments. The boundary objects also revealed the discourses which 
accompanied the introduction of AI, such as its ability to significantly 
improve and transform teaching and learning, that involving teachers and 
students in AI development processes will automatically align the AI 
technology with teachers’ needs and practices, and that the collection of 
student data can help teachers to better support their students.  

The findings also show that teachers exhibited resistance towards 
extensive data gathering and found it challenging to make use of the data 
presented in the LA dashboard. The fact that AI and LA was not fully 
materialised shows that the interaction between actors is never a settled 
affair with a predictable, determined outcome. Translations can fail, and 
networks are brittle and may dissolve. The findings also suggest that more 
attention should be paid to the ethical and legal considerations related to 
data collection from teachers and students, as these are becoming critically 
relevant in the introduction as well as the materialisation of AI in schools.  
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RQ2: How AI materialises 

Paper III 

Sperling, K., Stenliden, L., Nissen, J. & Heintz, F. (2022). Still w(AI)ting for the 
automation of teaching: An exploration of machine learning in Swedish primary 
education using Actor-Network Theory. European Journal of Education, 57 (4), 
584–600. 
 
In Paper III, the promise of AI to automate and improve teaching practice 
is compared to the vague and unsettled atmosphere which permeates 
Samuel Beckett's famous play Waiting for Godot. The project explored and 
evaluated a machine learning-based technology applied in a commercial 
teaching aid for mathematics called the AI Engine. ANT was instrumental 
in showing how the promise of AI is materialised through the network of 
heterogeneous actors bound by the AI Engine as an obligatory passage 
point.  

The findings are presented in the form of an ethnodrama comprising two 
acts. The first act illustrates the formation of the network and how the 
human actors (students, teachers, and research project team members) 
adapted to the AI Engine's unexpected and undesirable algorithmic 
decisions. Instead of discarding the AI Engine when students encountered 
incorrect or too challenging exercises or no content at all, human actors 
adapted to the AI Engine in ways that are described as compensatory. The 
compensatory work as part of the interactions between humans and the 
technology allowed a negotiated AI Engine to function, at least temporarily.  

The second act highlights how human actors questioned the AI Engine's 
capabilities and actions while also expressing trust in the technology 
promises of automation and personalisation. Despite the uncertainty 
surrounding the AI Engine's machine learning algorithms, the human 
actors remained loyal to its proclaimed promises. Such responses 
demonstrate that the AI Engine had become an obligatory passage point; it 
prevented the network from dissolving and made itself indispensable.  

The considerable amount of time and effort invested by various 
stakeholders into the AI Engine suggests that there exists a discrepancy 
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between the promises of AI to reduce teachers’ workload and make 
teaching more personalised and efficient and the actual outcomes. The 
additional, yet rarely acknowledged, work of teachers and developers, 
coupled with a growing awareness of the lack of transparency in AI, its 
algorithmic biases, and of algorithmic governance more generally, raise 
several important ethical and pedagogical dilemmas related to the 
materialisation of AI in schools.  

Paper IV 

Stenliden, L. & Sperling, K. (2024). Breaking the Magic of Automation and 
Augmentation in Swedish Classrooms. Nordisk tidsskrift for pedagogikk og kritikk, 
10(1), 1–18. 
 
The materialisation of AI is also addressed in Paper IV, with a focus on how 
the technological promises of automation – the potential for AI to replace 
teachers in pedagogical processes – and augmentation – the idea that 
teachers can gain a better understanding of their students through AI-
based learning analytics – are enacted in school practice. The paper draws 
upon the two ethnographic studies presented in Papers II and III and 
reanalyses them by employing a relational understanding of AI.  

The analysis centres on how teachers and two distinct AI technologies 
co-produced what looked like automation and augmentation but instead 
can be described as symmation. Rather than reducing teachers’ workload 
or adding new insights, the acts of symmation necessitated different forms 
of action from teachers. For AI to materialise, teachers needed to interact 
in different ways and adapt to, experiment with, compensate for and confirm 
the AI technology in question. The teachers’ adaptations highlight how 
teachers aligned their lessons with the unpredictable personalisation of the 
machine learning-based teaching aid while constantly having to monitor 
and support their students. In a similar vein, the teachers’ 
experimentations illustrate the flexibility needed from teachers as well as 
from students when interacting with the algorithmic decision-making of 
the technology. The teachers' compensations and confirmations 
underscore how, by providing novel insights about students and their 
learning, the technologies introduced contradictions about student 
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responses. The various ways in which AI was materialised, as presented in 
the paper, not only reshaped teachers' practices. They also highlight 
numerous dilemmas related to the everyday school context. The most 
significant aspect is the work teachers must invest for AI (and its promises) 
to be materialised. This work is time-consuming and depends on teachers' 
professional knowledge, yet its value often goes unrecognised.  

Other dilemmas found in the study relate to how the technological 
promises of automation and augmentation combined with ideas of data-
driven school improvement risk undermining teachers' professional 
discernment, accountability, and authority in the classroom and affecting 
student-teacher relations in potentially negative ways. 

Paper V 

Sperling, K. (in press). The fading of f(AI)th: Tracing the technological promises of 
a wellbeing app in teachers’ practice. In Herodotou, C., Papavlasopoulou, S., Santos, 
C., Mildrad, M., Otero, N., Vittorini, P., Gennari, R., Di Mascio, T., Temperini, M. & 
Dela Prieta, F. (Eds), MIS4TEL Proceedings of the 14 th International Conference, Vol. 
1, Springer. 
 
Paper V explores how the promises of an AI-based technology to fix 
education materialises in school through a wellbeing app. The app was 
developed as a standalone commercial product stemming from a learning 
management system (LMS) incorporating AI and LA (Paper II). The data 
from the wellbeing app was processed using techniques delivered through 
a learning analytics dashboard (LAD), accessible to both teachers and the 
upper secondary students concerned. ANT helped to focus the analysis of 
the video recorded meetings, where teachers interacted with the LAD, on 
the various stages of the implementation process.  

Three selected episodes from these meetings illustrate a negotiated and 
unpredictable process which initially required teachers to act as data 
analysts and take on the responsibility of continuous data collection all the 
while providing feedback on errors and improvements to the EdTech 
company. As students were not engaging with the app to generate sufficient 
valid data, a student-facing LAD was developed, thus making it possible for 
teachers to transfer the tasks of data analysis onto the students. Although 
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this neither improved response rates nor yielded new insights, teachers 
remained committed to the idea of this form of data-driven schooling. 
Teacher’s commitment can partly be explained by the continued 
expectations of an AI functionality that was anticipated to complement the 
wellbeing app with data from students' academic performance in various 
subjects.  

Rather than enhancing teachers' ability to pinpoint at-risk students, the 
materialisation of the app in teachers’ practices escalated their workload 
and gave rise to dilemmas and contradictions regarding how to involve 
students in the collection of potentially sensitive data and what steps to 
take based on their responses. Furthermore, the collected data turned out 
to be inaccurate, incomplete and ultimately a very poor indicator of how 
students were feeling. Even though the teachers were aware that they were 
dealing with indicators that could be completely inaccurate, they tended to 
treat the data visualised by the LAD as true. In practice the LAD “forced” 
teachers either to distrust their students’ answers or to downplay their 
own professional judgment. Understanding these interactions as a process 
of translation helped to illustrate the active roles of both humans and 
material artifacts in shaping educational realities and how the trust in not 
yet materialised technologies like AI can provoke actions and sustain brittle 
network formations.  

RQ3: What this implies for the teaching profession  
The findings from Papers I-V demonstrate how AI is being introduced and 
comes into being in school settings both as 1) an emergent yet implicitly 
defined form of teachers’ professional knowledge incorporating 
theoretical, practical and ethical dimensions that teachers are expected to 
acquire and integrate in their teaching and as 2) data-driven technologies 
which are still in the making and underpinned by promises of improving 
and transforming teaching. The papers also highlight how not only teachers 
and students, but also commercial interests and policy initiatives 
contribute to the enactments and materialisation of AI and Education in 
Swedish schools. 
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In response to the third research question, which synthesises from findings 
in Paper I-V, the materialisation of AI in schools implies that teachers co-
produce AI promises through different kinds of work which can be referred 
to as compensatory. This work tends to be undervalued and rarely made 
visible, either by teachers themselves or in the broader discourse of AI and 
Education as promoted by policy and the EdTech industry. At the same 
time, the findings from all papers shows that teachers are not always 
mobilised by the configurations and underpinning ideas of the technology. 
In fact, teachers resist these initiatives in different ways, by refusing to 
comply with the extra work or the necessary data collection. Thus, 
identifying what teachers do not do is also essential for the synthesis. 

Compensatory work 

In contrast to many common description of AI technologies as time-saving, 
efficient, smart, disruptive and transformative, findings in Papers II-V show 
that for AI to be introduced and materialised in school settings, teachers 
must contribute significant labour and use their professional judgment. 
Rather than abandoning the technology when it does not in ways that add 
educational value, teachers, as well as students, EdTech developers and 
other human actors tended to enable and adapt to the technology. This 
means that different AI-based technologies engaged teachers and other 
humans in various forms of work to sustain and mobilise the network of 
actors. Yet, paradoxically, human expertise to sustain these networks was 
undermined in this process.  

As described in Paper IV, the extra workload teachers had to 
accommodate in order to compensate for the AI technology took various 
forms of action: adaptation, experimentation, compensation, and 
confirmation. These actions highlight that the co-production, the 
symmation, between teachers and technology requires different strategies 
and competencies from teachers. Teachers must tailor their teaching and 
monitor their students’ progress to counteract the misalignment of 
“personalised” content and be creative and experiment with different 
solutions to keep students on track and motivated. Teachers also need to 
invest time to monitor the automated insights delivered by the LAD and use 
their professional knowing when taking actions on data by either 
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confirming or rejecting the automatic recommendations. Moreover, the 
additional workload is rarely rational and logical but is rather 
contradictory. As illustrated in Paper V, the teachers interacting with the 
LAD of the wellbeing app had to rely on their professional knowledge and 
judgement because the presented data turned out to be inaccurate, in-
complete and ultimately a very poor indicator of students’ wellbeing. At the 
same time the teachers continued to treat the collected data as true and 
acted in ways that sustained the credibility of the technology.  

Considering these compensatory actions, it is surprising to find that 
many teachers continue to express their trust in AI (e.g. in Papers III and 
V), albeit in some future version of it. An important result is therefore that 
the additional labour is justified as long as there is a continued faith in AI 
to improve and transform education.  

Non-action as resistance 

Even if the additional yet implicit work of teachers is evident in the findings, 
it is also essential to highlight teachers’ lack of action or non-actions, the 
occasions when teachers did not interact with the technology and 
consequently did not compensate for its shortcomings. Teachers’ non-
actions can indicate a form of resistance to becoming enrolled and 
mobilised by the technology in the network. The incomplete 
materialisation of AI and learning analytics in the LMS (Paper II) and 
teachers' lack of action on the data generated from the wellbeing app 
(Paper V) show that the outcomes of the interactions were and are not fixed 
or predictable. The reality is simply far too complex and changeable. The 
fact that actors could assemble around the idea of creating a comprehensive 
AI-driven LMS that later resulted in a standalone app tracking wellbeing 
(Paper II and Paper V) also highlights that the AI technologies in the studies 
are not entirely black-boxed and where the internal complexity is invisible. 
Translations can fail and networks can be fragile and dissolve. Thus, what 
AI is and will be is not a fait accompli. Teachers' non-actions or resistance 
suggest not only that they can refrain from being enrolled and mobilised by 
technology but that as they resist or withdraw, the networks will dissolve. 
AI in schools cannot materialise without the actions of teachers! This also 
implies that there is still space, at least to a degree possible given the type 
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of technologies presented in this thesis, to rethink and redo AI in school 
settings so teachers can act in ways that align with their values and respond 
to the needs of their students. 

Teachers’ resistance to AI can be interpreted as a manifestation of 
phronesis –professional judgement that influence the moral actions taken 
in specific, often unforeseen, situations (Shotter & Tsoukas, 2014). As 
argued in Paper I, teachers’ phronesis as part of the Aristotelian tripartite 
definition of knowledge, is still a largely unexplored dimension of teachers’ 
professional knowledge in relation to AI. Phronesis differs from theoretical-
scientific (episteme) and practical-productive (techne) knowledge in that is 
always context-specific, based on experience and informed by values and 
reflection (Kinsella & Pitman, 2012). Phronesis is about making reasoned 
and value-oriented decisions in complex practical situations that do not 
necessarily have a correct answer nor can be derived from rules (Yacek & 
Jonas, 2023). Phronesis is at play when teachers, in subtly different ways, 
do not comply with data collection requirements and base these decisions 
on their values regarding their own as well as their students’ integrity 
(Paper II). Phronesis is likewise reflected in situations where teachers 
refrain from acting on negative wellbeing indicators (Paper V) or choose 
not to direct low-performing students to use adaptive math tools in which 
it is likely that they would struggle (Paper III, IV). We can also think of 
phronesis when teachers decided to resist the collection of data about their 
students to the degree as anticipated by the EdTech company (Paper II).  

The fact that phronesis seems to underpin teachers' resistance to the AI 
technologies, yet remains a poorly discussed aspect of professional 
knowledge, as highlighted in the literature review (Paper I), presents 
significant opportunities for future research.  
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Chapter 6 

Discussion 
This thesis generates an improved understanding of the implications of AI 
for the teaching profession. However, other stakeholders than teachers, 
such as headmasters, policy makers, tech developers, as well as 
researchers, may also benefit from the findings presented here. I posed 
myself the questions how AI is being introduced and materialised in schools 
and what this materialisation of AI implies for the teaching profession. In 
response, my findings show that AI is enacted as both a vaguely defined set 
of competences—technical, practical, and ethical—that teachers are 
expected to acquire and as a multifaceted, negotiated, data-driven 
technologies in the making. I also show that teachers perform a substantial 
amount of work that is rarely articulated or explicit. As a consequence, 
teachers co-produce AI promises, in this thesis summarised as automation 
and augmentation. This co-producing process has been described as 
symmation (Paper IV).  

The findings highlight several dilemmas introduced by the technologies, 
particularly related to increasing teachers’ workload, potentially 
undermining their professional knowledge, and negatively influencing 
teacher-student relationships. These issues warrant further consideration, 
for they pose the risk of negatively impacting the work of teachers, the 
performance of students, and the area of education as a whole. At the same 
time the studies illustrate how teachers resist their mobilisation in the 
network formation through non-action. Teachers’ resistance indicates that 
how AI is enacted in schools is not determined and that there is room for 
doing AI differently. Here, teachers’ professional knowledge related to 
ethical judgement—phronesis—is central role and should be emphasised.  

The most problematic result of this research is the disjoint between on 
the one hand promises currently made about AI, and the actions taken by 
teachers in response to the shortcomings or misalignments of the 
technologies in question on the other. In this final chapter I address this 
issue and propose some avenues leading the future-making of AI and 
Education that lead beyond f(ai)th.  
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The paradox of AI promises 
The symmation of AI implies that teachers’ actions are instrumental for AI 
technologies to function as desired in school settings and not the other way 
around. This compensatory work resonates with what Langdon Winner 
(1978, p. 229) has termed “reverse adaptation” in which human ends are 
adapted to the characteristics of the available means. Winner argues that 
automation through technology, rather than enhancing our self-
determination and choice, reduces our autonomy by changing the way we 
think and do things.  

Transferring these ideas to the studies carried out here, we find that 
rather than the technology adapting to the social world of the teachers, the 
teachers adapted their social worlds to the technologies. This adaptation is 
in turn dependent on teachers’ professional knowledge, particularly in 
cases where the technology is not acting in desirable ways—for example, 
when presenting erroneous answers to exercises (Paper III) or presenting 
data that teachers could not act upon (Paper II, Paper IV, Paper V).  

We can also think of these acts of symmation as a form of fauxtomation, 
described by Taylor (2018) as the illusion that technologies operate 
autonomously and are “smarter” than they are when, in reality, they rely on 
various forms of human labour.11 This view is particularly relevant in this 
study as the findings show that teachers’ work and all their effort are rarely 
acknowledged as essential.  

While adapting to the technology and contributing to the fauxtomation, 
the teachers bring their professional knowledge into question. The 
technological configurations combined with the underlying promises of the 
AI technologies both challenge and undermine their role as teachers. Some 
of these configurations are based on the assumption that students' social 
life in the classroom, as well as teachers' roles, can be represented with data 
and that educational decisions can be delegated to black-boxed algorithms 
(Beerwinkle, 2021; Selwyn, 2019b). Furthermore, technological 
configurations were often underpinned by longstanding pedagogical ideas 
that learning is foremost an individual endeavour (Boninger et al., 2020; 
Facer & Selwyn, 2021; Watters, 2021).  

 
11 Interestingly, Amazon's online work platform is named after the most famous example 
of fake automation: the mechanical Turk (cf. Rensfeldt & Rahm, 2022). 
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This highlights a contradiction we may describe as the symmation paradox: 
to co-produce what might look like automation or augmentation, teachers 
must use their professional knowledge. This knowledge is simultaneously 
challenged and undermined by the discourse surrounding AI, suggesting 
that AI can automate or augment the role of teacher, and by technological 
configurations founded on a specific set of educational ideas. The 
symmation paradox needs to be mentioned in the current discourse related 
to AI chatbots in education as exemplified by a recent statement from Sal 
Khan, the founder and CEO of Khan Academy: 
  

I think we are at the cusp of using AI for probably the biggest positive 
transformation that education has ever seen and the way we are going 
to do that is by giving every student on the planet an amazing artificial 
intelligence personal tutor and we are going to give every teacher on 
the planet an amazing artificial intelligence teaching assistant (Khan, 
2023)  

 
ChatGPT has been introduced into Khan Academy's Khamigo.12 This digital 
learning assistant is claimed to offer a “new way to learn, powered by AI” 
by adopting particular methods for different subjects. With such promises, 
the use of Khamigo spread rapidly, especially in the USA. However, less 
than a year after its launch, Khamigo was "struggling with math," as 
reported by the Wall Street Journal (Barnum, 2024). Meanwhile, narratives 
about teacher replacement continue to proliferate. Sam Altman, the CEO of 
OpenAI writes:  
 

Our children will have virtual tutors who can provide personalised 
instruction in any subject, in any language, and at whatever pace they 
need. We can imagine similar ideas for better healthcare, the ability to 
create any kind of software someone can imagine, and much more 
(Altman, 2024). 
 

Hence, generative AI has sparked what we may see as the most recent 
EdTech utopia (Bearman et al., 2023) where narratives about replacing 
teachers with technology, as in the examples above, are gaining traction. 
Such narratives, already proposed in the past (Papert, 1980; Petrina, 2004; 

 
12 https://www.khanmigo.ai/learners 
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Skinner, 1968; Watters, 2021) suggest that expert teachers may no longer 
be necessary to oversee educational processes—at least not to the same 
extent as before. An “amazing artificial intelligence personal tutor” also 
suggests that AI can scale to both one-to-one personalised learning and 
high-quality education around the world (Nemorin et al., 2023).  

As these technologies are marketed to teachers and schools, the notion 
of replacing teachers is often concealed under labels such as "assisting" or 
"helping." The argument is that AI may be used to alleviate the burden on 
teachers from tasks that are repetitive or administrative, allowing them to 
dedicate more time to each student. Such statements come from both 
research authorities within the field (e.g., Luckin, 2023) as well as from 
international organisations (e.g., World Economic Forum, 2024). In the 
Swedish educational context, scholars have made similar propositions, 
arguing that AI can help with Sweden’s anticipated future shortage of 
teachers (Huss, 2024).  

If we examine what this type of "help" or "assistance" entails in practice, 
it involves reducing a complex relationship and a context-dependent 
profession comprised of a variety of many different interlinked 
competencies, to smaller tasks and decisions, some of which are deemed 
less important than others. This suggestion that teaching consists of “tasks” 
that AI technologies can perform equally well risks neglecting that the 
teaching profession is grounded in a diverse set of abilities that go beyond 
the notion of a “task”. Moreover, as stated in the UNESCO report AI 
competency framework for teachers, such delegation of tasks, in particular 
lesson planning or assessment, can lead to the atrophy of teachers' 
essential competencies (Miao & Cukurova, 2024).  

Independently, my findings suggest that even in the case of delegating 
tasks to machines it is likely that these automated tasks will also rely on 
symmation. In other words, there is a significant risk that teachers will end 
up doing additional work to ensure that the intended relief from their 
workload in specific tasks is effective! As narratives surrounding the 
automation and augmentation of teachers continue to be promulgated, 
often by those outside the teaching profession, it is sensible to remain 
highly sceptical and to scrutinise these claims with practice-based 
research.  
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Another reason for remaining sceptical is that promises of improving 
education with technology have been made many times before. And they 
have failed (Cuban, 1986, 2001; Dreyfus & Dreyfus, 1986; Facer & Selwyn, 
2021; Papert, 1980; Skinner, 1968). As outlined in Chapter 2, this failure is 
likely attributed to the fact that EdTech has been introduced in classrooms 
for reasons other than the educational. In Sweden, for example, 
government initiatives have aimed to enhance international 
competitiveness (Nissen et al., 2002; Nissen & Stenliden, 2023).  

In a similar vein, commercial initiatives appear to be driven by the 
desire to gain influence and collect data (Blikstein et al., 2022; Nemorin et 
al., 2023). These interests may not be a reason to resist AI per se, but the 
dilemmas I have observed in my research, particularly when AI is 
implemented in classrooms, do present significant concerns that should be 
addressed.  

Emergent dilemmas 
First, there is the compensatory work of teachers, work that is often 
inadequately articulated, acknowledged, or valued as essential—neither by 
technology developers nor by the teachers themselves. Given that such 
work supports the belief that automating or augmenting teachers' work is 
an affordance brought by the technology, this poses an ethical dilemma in 
itself.  

Secondly, it is inherently problematic when teachers' professional 
knowledge is being undermined by technology. The undermining of 
teachers’ professional knowledge emerges for example when colour codes 
and numerical values or mathematical exercises contradict teachers' 
judgment, potentially altering the dynamics between students and teachers 
(Paper III, Paper V). This dilemma also encompasses teachers diminishing 
or dismissing their own competence, by disregarding it as “gut feelings” 
(Paper IV) whereas, in fact, this intuitive knowledge has been built through 
years of meaningful exchanges with their students.  
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Matters of trust 

In Paper IV, one of the teachers had to dismiss the warning signals from the 
system instructing him to act on the indicators of the students’ appreciation 
of a lesson. The teacher’s statement, “so they don’t always understand 
exactly what they’re filling in, either, you know”, together with his 
compensatory work of producing the learning analytics data, contradicts 
the narrative suggesting that data helps teachers to act less on intuition and 
more on evidence (Paper IV, p. 24). At the same time, the teacher had to 
compensate for the limitations of the dashboard by continuously 
instructing and monitoring the students. This included disregarding some 
of the student responses. Thus, by contradicting the teacher’s knowledge of 
their students, the system instilled uncertainty about whether the students 
were truly being honest. While subtle, questioning the honesty of students 
risks negatively affecting the relationship between students and teachers 
(c.f. Farazouli et al., 2024). 

Matters of privacy 

The encountered ethical dilemmas also reflect previously raised concerns 
around privacy, misinformation, and protection from harm vis-à-vis 
students (Lupton & Williamson, 2017; Selwyn et al., 2022). Such concerns 
also relate to how student data are collected as part of research and 
development projects for commercial purposes. In my encounters with the 
field, I have noted that the collection of student data is not sufficiently 
problematised by the participating schools. Similar to what has been 
discussed in previous studies on the data collection by platforms like 
Google Classroom (Bergviken Rensfeldt et al., 2021; Decuypere et al., 2021; 
Hillman et al., 2020), such practices enable EdTech providers to access 
collected data for unforeseen and unintended uses. In broad terms, the 
findings of this thesis align with findings found in several recent studies 
showing that EdTech providers like Google are increasingly processing 
larger volumes of personal data from school children under a less stringent 
enforcement regime compared to government-mandated organisations 
(Day et al., 2022; Livingstone et al., 2024). This situation risks creating a 
power imbalance between EdTech companies and schools, ultimately 
placing student information in contexts that are not primarily focused on 
educational needs nor under democratic control. 
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Matters of sustainability 

For several years, data driven AI and its enormous requirement for 
computing power has been highlighted as an environmental risk 
(Crawford, 2024; Selwyn, 2023). This risk has been exacerbated with the 
recent introduction of generative AI in education. Thus, aspects of 
sustainability raise additional ethical concerns that have received limited 
attention thus far and need to be articulated (Selwyn, 2023; Williamson et 
al., 2024). In the context of sustainability, it should also be mentioned that 
the AI technologies used in, for example, ChatGPT and Gemini, have been 
criticised for their reliance on the millions of underpaid workers around 
the world, performing repetitive tasks under insecure, unethical and unsafe 
labour conditions (Casilli et al., 2024). This stands in opposition to the 
common understanding of AI as human-free machine learning, whereas in 
fact the technology depends on a workforce spread across much of the 
Global South (Tan & Cabato, 2023). Such preconditions of the current AI 
systems used for educational purposes pose additional ethical dilemmas 
for teachers. But even though ethical questions have now been introduced 
into the AI conversation, the ethical aspects of AI are discussed relatively 
little, particularly in a Swedish educational context (Stolpe & Höst, 2024). 
As dilemmas continue to arise with the introduction and integration of AI 
in schools, I find it essential to place a greater emphasis on the human 
dimensions of AI and to encourage the development of teachers' abilities to 
reflect upon, engage with and, when necessary, resist AI. In this thesis, 
these abilities are referred to as teachers' ethical knowledge—phronesis 
(Bornemark, 2018; Kinsella & Pitman, 2012).  

Moving beyond f(ai)th  
Passionate teachers have always been at the forefront of integrating 
technology in education (Selwyn, 2017). Still, the teaching workforce is 
frequently held responsible for the slow adoption of or for the resistance to 
digital technologies in schools, including AI-based technologies. Teachers’ 
resistance has been explained as a matter of an aversion to algorithms 
(Dietvorst et al., 2015), confirmation biases (Nazaretsky et al., 2021), poor 
understanding of the analytics (Tsai & Gasevic, 2017; Wolff et al., 2016), or 
a lack of trust in AI EdTech (Nazaretsky et al., 2022; Viberg et al., 2024). 
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Based on the findings in this thesis I would argue that teachers’ resistance 
or non-adoption is not necessarily a matter of a “bad” attitude or 
incompetence, but a matter of professional values and professional 
discernment. To support my point, I will provide one empirical example 
from a conversation with high-school teacher Amanda, one of the teachers 
I had the privilege of following during Fieldwork II. 

 
Amanda: well [looking at the LAD] I have to admit that I have totally 
forgotten this [the automatic lesson assessment] practically every 
lesson so I can’t really say so much about it ….  
Katarina: I think you tried it out when I was observing in your class, and 
we talked about that there were things in it that you found 
problematic?   
Amanda: yes… [teacher clicks to the questionnaire of the lesson 
assessment] well first of all I think there are too many questions for 
them to want to answer after every lesson (…) but like, for example, this 
question. Which feeling did you get from the lesson? It seems to me a 
little bit like” did you have a good service day”- press the green or red 
emoji face (…) I don´t want to become a teacher that adjusts my 
teaching for the students to press the green button when they leave my 
classroom. I want them to feel recognised and feel that they learned 
something, but I do not want to adapt my teaching in that service kind 
of manner, to get maximal customer satisfaction. That is not the 
purpose.   

 
Amanda’s resistance to the technology seems closely linked to her values, 
and her beliefs about what constitutes quality education and effective 
teaching, as well as the purpose of education itself (Biesta, 2015; Buch et 
al., 2024). She explains that she wants her students to "feel recognised" and 
"feel that they have learned something."  

In contrast, the way the LMS collects data about her teaching and 
students imposes logics that Amanda thinks transforms the school into a 
marketplace. Here students are treated as customers who rate their 
learning experiences much like they would evaluate a visit to a store. 
Amanda approached this educational dilemma with non-action, which can 
be interpreted as a form of resistance. This resistance is neither related to 
her theoretical or practical knowledge as a teacher but a knowledge related 
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to ethical wisdom and professional judgement—phronesis—(Bornemark, 
2020; Kreber, 2015). An increasing number of researchers argue that many 
of the current theories of teacher expertise are missing essential elements. 
These are the special forms of knowledge, reasoning and judgement that 
the term phronesis encompasses (Brookfield, 2018; Burbules, 2019; Ellett, 
2012, 2012; Kinsella & Pitman, 2012; Koutsikouri et al., 2023; Kristjánsson, 
2005; Yacek & Jonas, 2023). As proposed by Koutsikouri et al. (2023), 
phronesis can be helpful to articulate aspects of professional knowledge 
that cannot be automated or augmented through AI. Such knowledge 
relates to the not-knowing, for example emotions, sensory perception, 
experience and intuition. Phronesis allows teachers to grasp complexities 
and everyday dilemmas and act in ways that are appropriate for the 
situation at hand. Developing phronesis as a teacher thus involves 
enhancing the ability to navigate the unknown, the situated, the ethical and 
the unpredictable (Bornemark, 2020).  

In the context of AI, phronesis represents the part of teachers’ 
professional knowledge that is necessary in order to resist harmful 
applications of AI and to interact with AI technology using sound scepticism 
in a way that is aligned with the educational needs of students. 
Understanding and exploring teachers' phronesis in relation to AI, both 
when interacting with AI in educational settings and teaching about AI, can 
provide new insights into what AI ethics means in educational practice.  

Teachers’ phronesis can also inform the development and enactments of 
AI in ways that are aligned with the needs as well as with the values of 
teachers and students. A better understanding of teachers' phronesis in 
relation to AI could potentially also influence the development of ethical 
guidelines, and to the development of AI-based technologies that do not 
add to workloads, undermine teachers’ professional knowledge, or create 
ethical dilemmas concerning the students.  

The future-making of AI 

Education has always been central to the general adoption, use, and 
dissemination of technology. As such it is also central to the creation of 
desired futures (Rahm, 2019, 2023) meaning that the policies, as well as 
policymakers, researchers, and EdTech providers, reframe the problems of 



Sperling 2024 • BEYOND F(AI)TH 

90 

education and suggest technological solutions in response (Bacchi, 2009; 
Linderoth et al., 2024). Such problem-making, or problematisation, is 
dangerous as it risks obscuring the “real” problems in education, which 
certainly exist. To advance the discussions around AI and education beyond 
pseudo-problems therefore requires a deeper, scientifically founded, 
understanding of how AI is enacted in authentic school settings, including 
more research related to how ethical dilemmas related to AI in the context 
of teachers' work emerge. More qualitative research with diverse 
theoretical approaches is recommended to understand how AI comes into 
being and how it affects various aspects of educational practice. 

As shown in the studies carried out here, the enactments of specific AI 
technologies tend to rely more on f(ai)th than on evidence. The question of 
f(ai)th can also help us to reach an understanding of how other 
technologies like AI chatbots play out in the realm of education. Therefore, 
it is important not to limit AI and Education to the most recent 
breakthroughs as this risks neglecting lessons learned from the 
introduction of previous AI systems and can lead to unrealistic 
expectations. Such limitations sustain the f(ai)th in that the most advanced 
AI technologies have the capacity to solve all old problems simply because 
they are new and improved.  

That said, we must not overlook the fact that AI technologies are being 
introduced in society at large, impacting both minor and major decisions in 
our everyday lives. AI and Education is rapidly evolving into a multi-billion-
dollar commercial industry that is swiftly influencing educational policy 
and practice. While we may currently be in a period of AI hype (Nemorin et 
al., 2023; Cerratto Pargman et al., 2024; Selwyn, 2024a) it is also reasonable 
to assume that these multifaceted technologies will increasingly engage 
teachers and impact their work in unforeseen ways. It is therefore 
important that teachers actively engage in the conversation about AI and 
Education as well as support children and young people to be prepared for 
a society where AI is ubiquitous.  

The results from the studies carried out in this thesis indicate that the— 
often unpaid—work of teachers is substantial and ethically unjustifiable. 
The long-term risks also rest in that AI, rather than being a means to a 
series of human ends, becomes an end in itself, and that the future-making 
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of AI will be directed towards attempts to automate or augment what 
already exists. Put differently, the way AI is being mythologised today risks 
limiting our creativity and chaining it to the aspirations of the past. 
Innovation, on the other hand, is about discovery that stems from the 
unexpected. This thesis has tried to move the future-making of AI beyond 
f(ai)th and beyond such aspirations while arguing that teachers’ 
professional knowledge cannot and should not be replaced by intelligent 
machines. 
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Appendices  

Appendices I-VII: Information letters and consent forms 

Appendix I 

Informationsbrev:  AI i matematikundervisningen  
Under hösten 2020 inleder skolhuvudman i kommun X och forskare vid Linköpings 
universitet ett samarbete kring matematikundervisning i syfte att både se hur 
elever kan bli bättre på matematik och hur AI i ett digitalt läromedel fungerar för 
lärare och elever. I studien deltar för närvarande 20 klasser från 8 kommunala 
skolor i årskurserna 2, 5 och 8.  
 
Projektet  
Projektet bygger vidare på tidigare forskning inom matematikdidaktik som 
genomfördes mellan 2018-2019 och innebär att eleverna, inom ramen för den 
ordinarie undervisningen, kommer att träna på enkla räkneuppgifter med hjälp av 
det digitala läromedlet i syfte automatisera sina kunskaper. Eleverna kommer att 
ägna sig åt detta under ett antal minuter tre gånger i veckan under en period på 6 
veckor mellan v 41- 47. Studien följs sedan upp med ytterligare en lika lång period 
v 2 – 8 2021.  
 
För att kunna utvärdera om eleven har behov av mer stöd och följa elevernas 
framsteg, kommer alla elever göra ett antal matematikprov. Det kommer också 
göras besök i klassrummet för att se hur användning av verktyget fungerar.  
 
Allt insamlat material kommer endast användas i forskningssyfte och då behandlas 
under strikt konfidentiella former. I artiklar och andra presentationer av resultat 
kommer aldrig namn på skola, pedagoger eller elever att nämnas.  
 
För mer information kontakta NN 
Representant för skolhuvudman  
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Appendix II 

Information inför deltagande i forskningsintervju 
 
Med det här brevet med tillhörande samtyckesblankett kontaktar jag Dig i min roll 
som doktorand vid Pedagogiskt arbete Norrköping, Linköpings universitet. I mitt 
avhandlingsarbete undersöker jag vad som händer när AI-baserade läromedel 
introduceras i undervisningen. Mitt fokus ligger på lärares upplevelser och 
praktiker.  

Du har tidigare tackat ja till att delta i en intervju som sker inom ramen för ditt och 
dina elevers deltagande i projektet NN. Projektet, som genomförs i samarbete 
mellan en kommunal skolhuvudman, Linköpings universitet och 
läromedelsföretaget NN syftar till att generera kunskaper om AI-baserade 
läromedel i matematikundervisningen genom att särskilt studera vilka effekter 
som aritmetisk träning i läromedelsföretaget NN AI moduler får för elevers 
kunskaper.  
Intervjun är tänkt att lite mer ingående handla om dina erfarenheter och tankar 
kring AI i undervisningen. Intervjun sker i enlighet med de forskningsetiska regler 
som finns för samhällsvetenskaplig forskning, vilket innebär att allt material 
kommer att behandlas under strikt konfidentiella former och att Du, när som helst, 
kan välja att inte delta i studien. Om du väljer att inte längre vara med kommer det 
inte att påverka dig på något sätt.  
 
Intervjun kommer spelas in via Google Meet och därefter transkriberas. Du 
kommer att delges om materialet används i forskningssyfte och på vilket sätt. I 
eventuella artiklar eller andra presentationer kommer aldrig ditt, din skolas eller 
dina elevers namn att nämnas. Inspelningen räknas som personuppgift enligt EU:s 
dataskyddsförordning 2016/679 (GDPR). Personuppgifterna kommer därför att 
förvaras på ett säkert sätt tills projektet är avslutat. För att projektet ska kunna 
utföras kommer, förutom jag själv, endast mina handledare Linnea Stenliden och 
Jörgen Nissen (båda vid Linköpings universitet) att ha tillgång till de inspelade 
intervjuerna.  

Du kan alltid välkommen att kontakta mig för mer information! 

 

Med vänliga hälsningar  

Katarina Sperling, doktorand, Linköpings universitet 

E-post: katarina.sperling@liu.se 

Samtycke till att delta i intervjustudie  
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Jag har läst och förstått information kring den planerade intervjun. Jag har fått 
möjlighet att ställa frågor och jag har fått dem besvarade.  
☐ Jag samtycker till att delta i den planerade intervjun 
☐ Jag samtycker till att mina personuppgifter behandlas på det sätt som beskrivs 
ovan 

 
Plats och datum 

 
Underskrift och namnförtydligande 

 
 
 
 
………………………… 

 
 
 
 
……………………………………………………………………………. 
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Appendix III 

Informationsbrev till lärare rörande följeforskning kring NN 

 

Jag heter Katarina Sperling och är doktorand i Pedagogiskt arbete vid Institutionen 
för beteendevetenskap och lärande (IBL), Linköpings universitet. I mitt 
avhandlingsarbete undersöker jag vad som händer när AI-baserade 
undervisningsteknologier introduceras i klassrummet. Syftet är att öka kunskapen 
om och på vilka sätt dessa teknologier påverkar och förändrar lärares praktiker 
och roller. Genom denna förfrågan, önskar jag att få lov att följa Dig som är lärare 
på Skola X för att se hur det digitala verktyget NN kommer in i din undervisning.  

 
Jag planerar att göra en etnografisk studie med start i november 2021/mars 2022. 
Studien innebär att jag vistas i verksamheten/klassrummet och i första hand tar 
fältanteckningar utifrån det jag observerar i relation till NN:s användning, men 
också utifrån de samtal som uppstår med dig och dina elever. Jag kommer även, 
där det är relevant, att ta foton av situationer där NN används och där inga 
personuppgifter framträder. Längre fram kan det bli aktuellt att göra 
ljudupptagningar och videoinspelningar för att bättre kunna studera specifika 
delar av interaktionen lärare-elev-AI-verktyg. Min förhoppning är att kunna göra 
en längre studie som sträcker sig över flera terminer. Det innebär att jag med 
jämna mellanrum under året (ca 1-2 dagar i veckan) visas i verksamheten men det 
bygger samtidigt inte på att jag ska ta Din tid i anspråk annat än vid informella 
samtal som uppstår när jag finns plats.  
 
All datainsamling sker i enlighet med de forskningsetiska regler som finns för 
samhällsvetenskaplig forskning, vilket innebär att allt material kommer att 
behandlas under strikt konfidentiella former, att deltagande är frivilligt och alla 
när som helst avbryta sin medverkan utan att ange skäl eller utan att det ska 
påverka någon på något sätt. Innan studien påbörjas kommer jag att be om alla 
deltagares formella samtycket till att ingå i min avhandlingsstudie (sist i 
informationsbrevet). Det insamlade materialet kommer att bearbetas av mig med 
hjälp av mina handledare Linnea Stenliden, biträdande Professor på IBL, Jörgen 
Nissen docent vid IBL och Fredrik Heintz, biträdande Professor på IDA (samtliga 
vid Linköpings universitet) och användas i forskningssyfte, vilket även kan 
inkludera utbildningssammanhang och forskningskonferenser. Det kan även bli 
aktuellt att resultatet publiceras i tidskrifter, böcker och annat 
undervisningsmaterial.  
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Om intresse finns delar jag gärna med mig av mina resultat efter genomförd studie. 
I gengäld hoppas jag att resultaten och studien som sådan bidrar till ökad kunskap 
både genom möjligheten att få reflektera kring och samt att få syn på hur den egna 
praktiken påverkas av kring AI-baserade läromedel och datadriven skolutveckling. 
Du är alltid varmt välkommen att kontakta mig för mer information! 

 

Med vänliga hälsningar  

Katarina Sperling, doktorand Pedagogiskt arbete 

E-post: katarina.sperling@liu.se 

Samtycke till att delta i intervjustudie  
Jag har läst och förstått information kring den planerade följeforskningen. Jag har 
fått möjlighet att ställa frågor och jag har fått dem besvarade.  
☐ Jag samtycker till att delta i det planerade forskningsprojektet 
☐ Jag samtycker till att mina personuppgifter behandlas på det sätt som beskrivs 
ovan 
 

 
Plats och datum 

 
Underskrift och namnförtydligande 

 
 
 
 
…………………………………………… 

 
 
 
 
……………………………………………… 
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Appendix  IV 

Informationsbrev till elever och vårdnadshavare om forskning 

Hej,  

Jag heter Katarina Sperling och är doktorand i Pedagogiskt arbete vid Institutionen 
för beteendevetenskap och lärande (IBL), Linköpings universitet. Jag planerar att 
genomföra en studie kring en digital plattform som heter NN och hur några lärare 
på Skola X använder sig av den i klassrummet. Genom detta brev vill jag informera 
Dig som elev och Dig som vårdnadshavare om forskningsprojektet och fråga Dig 
och dina vårdnadshavare om du kan tänka dig att delta i studien.    

Jag planerar att följa undervisningen med NN under flera terminer med start i 
november 2021/ mars 2022. Det innebär att jag kommer finnas i klassrummet 
cirka 1-2 dagar i veckan och observera vad som händer. Jag planerar att ta 
anteckningar och eventuella foton där inga det inte ska gå att se vem som är på 
bilden. Längre fram kan det bli aktuellt att göra ljudupptagningar och 
videoinspelning som fokuserar på vad lärarna gör när de använder sig av AI 
baserad utbildningsteknologi.  
 
Allt material som samlas in kommer att anonymiseras. Självklart är Ditt/Ditt barns 
deltagande frivilligt. Deltagandet går att avbryta när som helst. För att genomföra 
min forskning på ett forskningsetiskt sätt behöver jag Din vårdnadshavares 
skriftliga samtycke. Du som elev och vårdnadshavare är alltid varmt välkommen 
att kontakta mig för mer information! 
 

Med vänliga hälsningar Katarina Sperling, doktorand Pedagogiskt arbete 

E-post: katarina.sperling@liu.se 

Samtycke till att delta i intervjustudie  
Jag har läst och förstått information kring den planerade följeforskningen. Jag har 
fått möjlighet att ställa frågor och jag har fått dem besvarade.  
☐ Jag samtycker till att mitt barn deltar i det planerade forskningsprojektet 
☐ Jag samtycker till att mina/mitt barns personuppgifter behandlas på det sätt 
som beskrivs ovan 
☐ Jag samtycker inte till något av ovanstående 
 
Plats och Datum                          Underskrift och namnförtydligande 
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Appendix  V 

Informationsbrev till rektor rörande följeforskning kring lärplattform NN 

Jag heter Katarina Sperling och är doktorand i Pedagogiskt arbete vid Institutionen 
för beteendevetenskap och lärande (IBL), Linköpings universitet. I mitt 
avhandlingsarbete undersöker jag vad som händer när AI-baserade 
undervisningsteknologier introduceras i klassrummet i syfte att öka kunskapen 
om och på vilka sätt dessa teknologier påverkar och förändrar lärares praktiker 
och roller. Genom denna förfrågan, önskar jag att få lov att följa dina medarbetare 
och elever på Skola X för att se hur det digitala verktyget NN kommer in i skolans 
undervisningspraktiker.  

 
Jag planerar att göra en etnografisk studie med start i november 2021/mars 2022, 
vilket innebär att jag vistas i verksamheten/klassrummet och i första hand tar 
fältanteckningar utifrån det jag har observerat men också utifrån de samtal jag för 
med lärare och elever. Jag kommer även att ta foton där inga personuppgifter 
framträder. Längre fram kan det bli aktuellt att göra ljudupptagningar och 
videoinspelningar för att bättre kunna studera specifika delar av interaktionen 
lärare-elev-AI-verktyg. Min förhoppning är att kunna göra en längre studie som 
sträcker sig över flera terminer. Det innebär att jag med jämna mellanrum under 
året (ca 1-2 dagar i veckan) visas i verksamheten men det bygger samtidigt inte på 
att jag ska ta vare sig din eller dina medarbetares tid i anspråk annat än vid 
informella samtal som uppstår när jag finns plats.  
 
All datainsamling sker i enlighet med de forskningsetiska regler som finns för 
samhällsvetenskaplig forskning, vilket innebär att allt material kommer att 
behandlas under strikt konfidentiella former, att deltagande är frivilligt och alla 
när som helst avbryta sin medverkan utan att ange skäl eller utan att det ska 
påverka någon på något sätt.  
 
Innan studien påbörjas kommer jag att be om alla deltagares formella samtycket 
till att ingå i min avhandlingsstudie (sist i informationsbrevet). Materialet kommer 
att bearbetas av mig med hjälp av mina handledare Linnea Stenliden, biträdande 
Professor på IBL, Jörgen Nissen docent vid IBL och Fredrik Heintz, biträdande 
Professor på IDA (samtliga vid Linköpings universitet) och användas i 
forskningssyfte, vilket även kan inkludera utbildningssammanhang och 
forskningskonferenser. Det kan även bli aktuellt att resultatet publiceras i 
tidskrifter, böcker och annat undervisningsmaterial.  
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Om intresse finns delar jag gärna med mig av mina resultat efter genomförd studie. 
I gengäld hoppas jag att resultaten och studien som sådan bidrar till att Dina 
medarbetare stärks kompetensmässigt både genom möjligheten att få reflektera 
kring och samt att få syn på hur den egna praktiken påverkas av kring AI-baserade 
läromedel och datadriven skolutveckling. Du är alltid varmt välkommen att 
kontakta mig för mer information! 

 

Med vänliga hälsningar  

Katarina Sperling, doktorand Pedagogiskt arbete 

E-post: katarina.sperling@liu.se 
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Appendix  VI 

Informationsbrev rörande forskningsprojektet AI i 
undervisningspraktiken 
 
Jag heter Katarina Sperling och är doktorand i Pedagogiskt arbete vid Institutionen 
för beteendevetenskap och lärande (IBL), Linköpings universitet. Jag vill fråga dig 
som lärare om du vill delta i ett forskningsprojekt där jag studerar hur en app för 
välmående används av dig i din roll som lärare/mentor. I det här dokumentet får 
du information om projektet och om vad det innebär att delta. Ansökan är godkänd 
av Etikprövningsmyndigheten, diarienummer för prövningen hos 
Etikprövningsmyndigheten 2022-03372-0.  
 
Vad är det för projekt på vilket sätt kommer jag att delta? 
I mitt avhandlingsarbete undersöker jag vad som händer när datadrivna och AI-
baserade undervisningsteknologier introduceras i klassrummet. Syftet är att öka 
kunskapen om och på vilka sätt dessa teknologier påverkar och förändrar lärares 
praktiker och roller. Genom denna förfrågan, önskar jag att få lov att följa Dig som 
är lärare på gymnasieskolan X för att se hur det digitala verktyget (en app för 
vämående) påverkar dig i din yrkesroll.  
 
Jag planerar att göra en etnografiskt inspirerad studie med start under 
höstterminen 2022. Studien innebär att jag vistas i verksamheten digitalt och IRL 
och tar fältanteckningar och spelar in samtal som uppstår av dig och dina kollegor 
i relation till appens användning, men också utifrån de samtal som uppstår med dig 
och dina elever. Jag kommer även, där det är relevant, att ta foton av situationer 
där appen används och göra videoinspelningar för att bättre kunna studera 
specifika delar av interaktionen mellan dig som lärare och appen.  
 
All datainsamling sker i enlighet med de forskningsetiska regler som finns för 
samhällsvetenskaplig forskning, vilket innebär att det insamlade materialet 
kommer att behandlas och förvaras så att inte obehöriga kan ta del av dem. 
Ansvarig för dina personuppgifter är Linköpings universitet. Enligt EU:s 
förordning har du rätt att kostnadsfritt få ta del av de uppgifter om dig som 
hanteras i projektet, och vid behov få eventuella fel rättade. Du kan också begära 
att uppgifter om dig raderas samt att behandlingen av dina personuppgifter 
begränsas. Rätten till radering och till begränsning av behandling av 
personuppgifter gäller dock inte när uppgifterna är nödvändiga för den aktuella 
forskningen. Om du vill ta del av uppgifterna ska du kontakta mig Katarina 
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Sperling. Om du är missnöjd med hur dina personuppgifter behandlas har du rätt 
att ge in klagomål till Integritetsskyddsmyndigheten, som är tillsynsmyndighet. 
Det insamlade materialet kommer att bearbetas av mig med hjälp av mina 
handledare Linnea Stenliden, biträdande Professor på IBL, Jörgen Nissen docent 
vid IBL och Fredrik Heintz, biträdande Professor på IDA (samtliga vid Linköpings 
universitet) och användas i forskningssyfte, vilket även kan inkludera 
utbildningssammanhang och forskningskonferenser. Det kan även bli aktuellt att 
resultatet publiceras i tidskrifter, böcker och annat undervisningsmaterial.  
 
Om intresse finns delar jag gärna med mig av mina resultat efter genomförd studie. 
I gengäld hoppas jag att resultaten och studien som sådan bidrar till ökad kunskap 
både genom möjligheten att få reflektera kring och samt att få syn på hur den egna 
praktiken påverkas av datadriva teknologier. Du är alltid varmt välkommen att 
kontakta mig för mer information! 
 
Med vänliga hälsningar  
Katarina Sperling, doktorand Pedagogiskt arbete 
E-post: katarina.sperling@liu.se 
 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
 
Samtycke till att delta i intervjustudie  
Jag har läst och förstått information kring den planerade följeforskningen. Jag har 
fått möjlighet att ställa frågor och jag har fått dem besvarade.  
☐ Jag samtycker till att delta i det planerade forskningsprojektet 
☐ Jag samtycker till att mina personuppgifter behandlas på det sätt som beskrivs 
ovan 

 
Plats och datum 

 
Underskrift och namnförtydligande 
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Appendix VII 

Informationsbrev till vårdnadshavare rörande projektet AI i 
undervisningspraktiken 
 
Hej,  
Jag heter Katarina Sperling och är doktorand i Pedagogiskt arbete vid Institutionen 
för beteendevetenskap och lärande (IBL), Linköpings universitet. Jag planerar att 
genomföra en studie där jag studerar hur en app för välmående används av dina 
mentorer på gymnasieskolan X. Genom detta brev vill jag informera Dig som elev 
om forskningsprojektet och fråga Dig om du vill delta i studien. Ansökan är 
godkänd av Etikprövningsmyndigheten, diarienummer för prövningen hos 
Etikprövningsmyndigheten 2022-03372-0.  
 
Jag planerar att göra en etnografisk studie med start under höstterminen 2022 
med fokus på lärares/mentorers användning av appen. Det innebär att jag kommer 
följa dina lärare på plats och digitalt ungefär 1 gång i veckan under några månader 
från och med nu. Den data jag samlar in består i fältanteckningar där inga riktiga 
namn som kan kopplas till dig, dina lärare eller till skolan nedtecknas.  Jag kommer 
även att göra ljud- och videoupptagningar på lärarens skärm när läraren tittar på 
statistiken i appen. Denna information kan innehålla information om Dig, men 
informationen i sig kommer inte att användas i studien och informationen kommer 
att pseudonumiseras.  
 
All datainsamling sker i enlighet med de forskningsetiska regler som finns för 
samhällsvetenskaplig forskning, vilket innebär att det insamlade materialet 
kommer att behandlas och förvaras så att inte obehöriga kan ta del av dem. 
Linköpings universitet är forskningshuvudman för projektet och ytterst ansvarig 
för de personuppgifter som samlas in. Enligt EU:s förordning har Du rätt att 
kostnadsfritt få ta del av de uppgifter om dig som hanteras i projektet, och vid 
behov få eventuella fel rättade. Du kan också begära att uppgifter om dig raderas 
samt att behandlingen av personuppgifterna begränsas. Rätten till radering och till 
begränsning av behandling av personuppgifter gäller dock inte när uppgifterna är 
nödvändiga för den aktuella forskningen. Om du vill ta del av uppgifterna kontakta 
mig Katarina Sperling på 011-363838. Dataskyddsombud nås 
pådataskyddsombud@liu.se. Om du är missnöjd med hur dina personuppgifter 
behandlas har du rätt att ge in klagomål till Integritetsskyddsmyndigheten, som är 
tillsynsmyndighet. 
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Självklart är deltagandet frivilligt och går att avbryta när som helst, utan att skäl 
anges. För att genomföra min forskning på ett forskningsetiskt sätt behöver jag Ditt 
skriftliga samtycke. Du är alltid varmt välkommen att kontakta mig för mer 
information!  
 
Med vänliga hälsningar  
Katarina Sperling, doktorand Pedagogiskt arbete 
E-post: katarina.sperling@liu.se 
 
Samtycke till att delta i forskningsprojektet AI i undervisningspraktiken 
 
☐ Jag har läst och förstått information kring den planerade följeforskningen. Jag 
har fått möjlighet att ställa frågor och har fått dem besvarade.  
☐ Jag samtycker till att mina personuppgifter behandlas på det sätt som beskrivs 
ovan. 
 
 
 
_______________________________________________ 
Plats och datum 
 
 
________________________________________________ 
Underskrift och namnförtydligande 
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Appendix VIII: Author Contributions 
Paper I: The scientific literature was collected by Sperling based on a strategy 
jointly established by the co-authors. The literature was reviewed entirely by 
Sperling and partially by the co-authors. The analysis was carried out by Sperling 
in collaboration with Stenberg, with support from the other co-authors. The paper 
was primarily written by Sperling, with support and approval from all co-authors. 
The paper was produced with funding from the Wallenberg AI, Autonomous 
Systems and Software Program – Humanity and Society program (WASP-HS).  
 
Paper II: The paper is based on Sperling's independent data production, for which 
she holds full responsibility. She independently analysed the data and led the 
entire writing process, including the revision of the manuscript prior to 
publication. The co-authors contributed support during the analysis and 
participated to a limited extent in the writing process. 
 
Paper III: The paper is based on Sperling's independent data production, for which 
she holds full responsibility. She independently analysed the data and led the 
entire writing process, including the revision of the manuscript prior to 
publication. The co-authors contributed support during the analysis and 
participated to a limited extent in the writing process. 
 
Paper IV: The empirical material (ethnographic fieldwork) was collected and 
processed by Sperling. The analysis was conducted jointly by Sperling and 
Stenliden and the paper was co-authored with Stenliden. 
 
Paper V: The paper is based on Sperling's independent data production, for which 
she holds full responsibility. She independently analysed the data and was 
responsible for the entire writing process, including the revision of the manuscript 
prior to publication. 
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Katarina Sperling

The introduction and materialisation 
of artificial intelligence in schools

Artificial Intelligence (AI) is predicted to alter many aspects of 
how we organise society. Education is no exception. While there is 
currently much excitement surrounding the potential of AI to 
improve and transform teaching, we still do not really understand 
what happens when AI is introduced in schools and what this 
digital change means for teachers. 

In this book, Katarina Sperling discusses the implications of AI for 
the teaching profession through a literature review and three 
ethnographical studies in Swedish primary and secondary 
schools. The studies explore how different forms of AI (a machine 
learning-based intelligent tutoring system, a learning 
management system equipped with learning analytics, and a 
wellbeing app) affect teachers’ work. The research uses Actor-
Network Theory and presents its findings in creative formats, 
including drama, maps, and comics. 

Sperling shows that AI is not a silver bullet that will fix problems 
facing the teaching profession. Rather, it is time-consuming, 
inaccurate and dependent on teacher maintenance, the opposite 
of what it promises. These findings raise important questions 
about the impact AI has on teachers’ professional knowledge and 
how data about both students and teachers is collected, stored 
and used. 

This book is relevant not only for the research community and 
teachers but also for other educational stakeholders including 
principals, policymakers and EdTech developers.  
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