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Abstract 

Artificial Intelligence in Education (AIEd) has enabled new forms of learning 
through individualized learning systems. Systems that promise to personalize 
instruction and reduce teacher workload. These systems offer real-time feedback, 
personalized assignments, and learning analytics that support both students and 
teachers. While there are potential benefits, there are also potential negative 
consequences from their implementation. This thesis investigates how teachers and 
students view the potential implications of implementing individualized learning. A 
workshop using a provotype, an exaggerated, deliberately provocative prototype, 
was used to elicit concerns, reactions, and reflections that might have otherwise 
remained hidden. A thematic analysis following Braun and Clarke’s six-phase 
method found four themes. 

First, participants valued the potential to automate administrative tasks and 
progress tracking, allowing teachers to save time and provide timely, targeted 
support to students. Second, individualized learning was perceived to increase 
student engagement and motivation. However, participants also expressed concerns 
about the risk of fragmenting classroom dynamics. Individualized tasks may isolate 
students and undermine collaborative learning. Finally, ethical concerns were 
raised regarding algorithmic influence, including overreliance, risks of reinforcing 
inequalities, while highlighting the importance of keeping human autonomy. 

These findings highlight a tension between the technical promises of individualized 
learning and its social and pedagogical implications. While there is potential for 
improving education, current empirical evidence remains limited. Implementation 
must therefore be approached with caution. Individualized learning must not 
simply be seen for its possibilities for efficiency, but as a system that reshapes 
classroom dynamics, autonomy, and fairness, prioritizing pedagogical value over 
technological capabilities. 
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När Algoritmen Undervisar: Löften och 

Faror med Individualiserat Lärande 

Utforska Student- och Lärarperspektiv på Individualiserat Lärande 

Sammanfattning 

Artificiell Intelligens i Utbildning (AIEd) har möjliggjort nya former av lärande 
genom individualiserade utbildningssystem. System som utlovar personlig 
anpassning av undervisning och minskad arbetsbörda för lärare. Dessa system kan 
ge återkoppling i realtid, individanpassa uppgifter och ge lärandeanalys som kan 
hjälpa både elever och lärare. Trots potentiella fördelar finns även risker med deras 
implementering. Denna uppsats undersöker hur lärare och elever uppfattar möjliga 
följder av att implementera individualiserade utbildningssystem. En workshop med 
hjälp av en provotyp, en överdriven, avsiktligt provokativ prototyp, användes för 
att hitta oro, väcka reaktioner och reflektioner som annars kunnat förbli outtalade. 
En tematisk analys enlight Braun och Clarkes sex-stegs metod idenfierade fyra 
teman. 

För det första värderade deltagarna möjligheten att automatisera administrativa 
uppgifter och följa elevers progression. Detta kan frigöra tid och möjliggör riktat 
stöd. För det andra upplevdes individualisering att öka engagemang och motivation 
hos elever. Samtidigt uttrycktes oro för att den kunde dela upp klassrummet. 
Individuella uppgifter riskerar att isolera elever och försvaga det sociala lärandet. 
Slutligen lyftes etiska frågor kring algoritmisk påverkan, såsom överberoende och 
förstärkning av ojämlikheter. Samtidigt visade resultaten på vikten av att bevara 
mänsklig autonomi. 

Resultaten visar på en spänning mellan de tekniska löftena av individualiserat 
lärande och de sociala och pedagogiska konsekvenserna. Trots potentialen för 
förbättrad undervisning är det empiriska stödet begränsat, införandet bör därför ske 
med försiktighet. Individualiserat lärande bör inte främst ses för dess potential för 
effektivisering, utan som ett system som omformar klassrum, autonomi och 
rättvisa. Systemen bör värdera pedagogiskt värde före teknologisk möjlighet. 

Nyckelord 

Individualiserat Lärande, AIEd, Utbildning, Människocentrerad AI 

 

 

2 
 



 

Foreword 

I would like to thank my supervisor, Vasili Mankevich, and contact from Missing 
Teacher Tiina Leino Lindell for their guidance, support, and advice throughout the 
process of this thesis. 

I want to thank the entire Missing Teacher team for their encouragement and for 
allowing me to access their data. I hope this thesis can contribute to your research. 

I would also like to thank the participants of the workshop for their insightful 
thoughts and opinions that allowed me to write this thesis. 

I want to thank all the professors of the HCAI program at Gothenburg University 
for inspiring me. Thank you for an interesting and insightful two years. 

Lastly, I want to thank my family and friends for their encouragement and support 
they have offered me throughout my studies. Especially my parents for always 
being there to encourage me when I need it the most. 

3 

 



 

Table of contents 

 

1 Introduction​ 1 
2 Background​ 3 

2.1 What are the promises of individualized learning?​ 3 
2.2 The Limitations and Challenges of Individualized Learning​ 5 

2.2.1 Learning as a Group​ 6 
2.2.2 Algorithmic Influence​ 7 

3 Method and data​ 9 
3.1 Data​ 9 

3.1.1 Participants​ 12 
3.2 Data analysis​ 13 

4 Results​ 15 
4.1 Benefiting the teacher​ 15 

4.1.1 Saving Time​ 16 
4.1.2 Progress Tracking​ 17 

4.2 Enhancing Student Engagement​ 17 
4.2.1 Making Learning Fun and Personal​ 18 
4.2.2 Adapting to the Students Level​ 18 
4.2.3 Targeting Areas for Improvement​ 19 

4.3 Fragmenting the Classroom​ 20 
4.3.1 Building Life Skills​ 20 
4.3.2 Learning More Together​ 21 
4.3.3 Belonging to the Class as a Group​ 22 
4.3.4 Finding the Balance​ 24 

4.4 Algorithmic Influence​ 24 
4.4.1 Preserving Human Control​ 25 
4.4.2 Fairness of Opportunities​ 25 
4.4.3 Shaping Students Trajectories​ 26 
4.4.4 Overdependence on Cognitive Off-Loading​ 26 

5 Discussion​ 27 
5.1 Benefiting the teacher​ 27 
5.2 Enhancing student engagement​ 28 
5.3 Fragmenting the Classroom​ 28 
5.4 Algorithmic Influence​ 29 

6 Conclusion​ 31 
6.1 Limitations​ 31 
6.2 Future Research​ 32 

7 References​ 33 
8 Appendices​ 40 

4 

 



Appendix 1 - Coding Examples​ 40 
Appendix 2 - Mind Maps​ 41 

 

5 
 



1​ Introduction 

Artificial Intelligence in Education (AIEd) is a rapidly evolving field with new 
technological and pedagogical opportunities, one of these being individualized 
learning. These Artificial Intelligence (AI) systems can adapt to the students' 
needs, give them real-time automated feedback, and generate personalized 
assignments, both inside and outside of the classroom (Ayeni et al., 2024; Chen 
et al., 2020; Selwyn, 2019). Individualized learning goes beyond the 
“one-size-fits-all” model adopted in most classrooms today (Baker et al., 2019; 
Bondie et al., 2019). A model in which the teachers focus on the middle range 
of students and primarily use whole-class instructions. 

These systems not only benefit students, but teachers as well. By using 
individualized learning, the system can reduce administrative tasks by 
automating grading, lesson planning, and assignment creation (Ayeni et al., 
2024; Chen et al., 2020). It can also provide learning analytics to teachers to 
help them track student progression, helping with targeted support and 
improving student outcomes (Alfredo et al., 2024). Reducing teacher workload 
with the help of AI has the potential to relieve teachers from having a heavy 
workload and burnout (Hashem et al., 2023). Something that has been a huge 
problem within the educational field, with 90% of teachers within the National 
Education Association (NEA) citing it as a problem (Jotkoff, 2022). Research 
has also shown that teacher burnout and job dissatisfaction contribute to a 
majority of teachers leaving the profession (Madigan & Kim, 2021; Selwyn, 
2019). 

However, the optimistic view of individualized learning has not gone 
unchallenged. Pelletier (2023) argues that although AIEd, while developed to 
make education more efficient, depoliticizes education by treating education as 
a location for technical optimization rather than learning. This shifts the focus 
away from a human-centered perspective in the students’ lived experiences and 
values, overlooking the political and social dimensions of teaching and 
learning. Raising the question of whether reducing education to data points is 
appropriate. Furthermore, the agenda around AI and education has largely been 
dominated by technology designers and business and corporate interests 
(Selwyn, 2019). Often putting technological possibility in front of pedagogical 
outcomes (Zawacki-Richter et al., 2019). There is a clear need for students, 
teachers, and other stakeholders to respond to what they want to come out of 
education (Selwyn, 2019).  

This study seeks to answer the question: How do students and teachers view 
potential implications of implementing individualized learning? 
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While much discourse around individualized learning emphasizes efficiency, 
personalization, and scalability (Ayeni et al., 2024; Chen et al., 2020), this 
framing can obscure the more complex social and pedagogical dynamics these 
systems may introduce (Pelletier, 2023;  Selwyn et al., 2019; Zawacki-Richter 
et al., 2019). To explore these dynamics more critically, this study used 
deliberately exaggerated representations of individualized learning systems. By 
interacting directly with an artifact, rather than engaging in abstract 
speculation, participants were able to experience and respond to the system in 
concrete ways. This interaction helped surface not only perceived advantages 
but also more nuanced concerns, emotional reactions, and ethical reflections 
that might remain hidden in traditional interviews or hypothetical discussions. 

The study conducted a thematic analysis following Braun and Clarke’s (2006) 
six-phase method to identify common themes in student and teacher 
discussions around individualized learning. In doing so, this study contributes 
to a more nuanced understanding of how such systems are interpreted by those 
directly affected by them, students and teachers, highlighted by Selwyn (2019) 
as being important. It highlights the importance of engaging with AIEd not 
only as tools but as sociotechnical systems that reshape roles, relationships, and 
values in education.  
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2​Background 

2.1 What are the promises of 
individualized learning? 

As individualized learning emerges into the field of education it often brings 
promises of positively transforming teaching and learning. This section will 
outline cited benefits and opportunities that these systems bring for teachers, 
students, and education at large. It will also acknowledge the extent to which 
these promises are realized remains contested in current research. 

Individualized learning can take many different forms. It can be controlled by 
the teacher through learning dashboards, letting them track the progress of the 
students, offer targeted support, and improve student outcomes (Alfredo et al., 
2024). These real-time learning analytics can help teachers to monitor 
performance continuously rather than relying solely on post-assessment 
evaluation. Instead of identifying learning gaps only after an assignment has 
been completed, teachers can intervene earlier, supporting struggling students 
or challenging those who are ready for more advanced material 
(Ruiperez-Valiente et al., 2021). This makes it possible to respond to individual 
needs more effectively and reduce time spent on activities that do not 
contribute meaningfully to learning. The dashboards give teachers a visual 
representation utilizing graphs and charts to enhance the clarity and usability of 
the system (AlZoubi et al., 2024). Apart from just tracking current students, the 
data can also be used by faculty to improve their teaching for future students 
(Johnson et al., 2016). 

By using individualized learning, the system can also reduce administrative 
tasks by automating grading, lesson planning, and assignment creation (Ayeni 
et al., 2024; Chen et al., 2020). By offloading these routine responsibilities, 
teachers can redirect their time and energy toward higher-order tasks, such as 
classroom interaction or one-to-one tutoring. It can also provide learning 
analytics for teachers to help them track student progression, helping with 
targeted support and improving student outcomes (Alfredo et al., 2024). 
Reducing teacher workload with the help of AI has the potential to relieve 
teachers’ heavy workload and reduce burnout (Hashem et al., 2023). 
Something that has been a huge problem within the educational field, with 90% 
of teachers within the National Education Association (NEA) citing it as a 
problem (Jotkoff, 2022). Research has also shown that teacher burnout and job 
dissatisfaction lead to a majority of teachers leaving the profession (Madigan & 
Kim, 2021; Selwyn, 2019). A problem that the Swedish National Agency for 
Education (skolverket) projects as a problem, as a substantial teacher shortage 
is expected in the coming years (skolverket, 2025). However, while these 
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systems are designed to streamline teaching and reduce workload, their 
effectiveness in doing so is not yet consistently supported by evidence 
(Pelletier, 2023). In many cases, teachers are still required to critically interpret 
and adapt system output (Hashem et al., 2023), and there is a risk that decisions 
made by these systems could be harmful (Selwyn et al., 2022). As a result, this 
process might then introduce new demands rather than reduce them. 

Another important perspective for individualized learning is its impact on 
students. It can tailor the learning experience to each student’s needs, interests, 
learning style, and current level of understanding, making the material more 
engaging and effective (Ayeni et al., 2024; Chen et al., 2020). Although this 
personalization is widely promoted, some of its underlying assumptions, such 
as the effectiveness of adapting to individual learning styles, remain contested 
in the literature (Papadatou-Pastou et al., 2020; Pashler et al., 2008). The 
system is also able to give students real-time automated feedback and generate 
personalized assignments, both inside and outside of the classroom (Ayeni et 
al., 2024; Chen et al., 2020; Selwyn, 2019). Personalized tasks that are both 
more relevant and appropriately challenging are shown to increase the student's 
motivation and enjoyment (Ayeni et al., 2024; Walkington, 2013). 

Individualized learning goes beyond the “one-size-fits-all” model adopted in 
most classrooms today (Baker et al., 2019; Bondie et al., 2019). A model in 
which the teachers focus on the middle range of students and primarily use 
whole-class instructions. Individualized learning instead offers the opportunity 
to adapt to the level of each student. Letting struggling students have tasks 
appropriate for their skill level and also giving additional tasks to ensure that 
they have sufficient material to learn from. At the same time, individualized 
learning systems can adapt to more advanced students as well. It can give the 
students higher-level tasks and allow them to progress without being held back 
by the pace of the rest of the class (Bondie et al., 2019). Adapting the pace of 
the learning makes learning more efficient and reduces unnecessary repetition 
for those who have already mastered a topic. Resulting in students being less 
likely to become frustrated or disengaged, which also makes learning more 
productive (Ayeni et al., 2024). However, the effectiveness of adapting the pace 
to each student is contested in the literature, as it tends to disproportionately 
benefit advanced students (Cheng & Xie, 2021), potentially exacerbating 
learning disparities among students (Celik, 2023). 

There are different ways for students to interact with an individualized learning 
system. It can be controlled by the student, giving them responsibility for 
organizing, directing, and controlling their learning (Selwyn, 2019). This 
removes the paternalistic relationship between a student and a teacher in most 
education today, giving close to full autonomy to the student. It gives the 
student the ability to monitor their progress, see their strengths and weaknesses, 
and plan ways to adapt and improve going forward. Giving the students 
autonomy of their work also increases their engagement and motivation with 
the material (Deci et al., 1991). When a student feels self-determined 
motivation, it leads to students reaching better academic results (Deci et al., 
1991). Still, the benefits of such autonomy may not be equally accessible to all 
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students, as they depend on strong self-regulation and motivation as well as 
digital literacy, skills which not all students possess equally (Cheng & Xie, 
2021; Gottschalk & Weise, 2023). 

Another possibility for students to utilize individualized learning is in the form 
of AI tutoring systems. Working similarly to a one-to-one teacher directly 
monitoring a student, an AI tutor can give students real-time feedback and 
adjust assignments to the student’s progress (Mollick, 2024). Research by 
Bloom (1984) has shown that one-to-one tutoring can lead to results up to as 
much as two standard deviations higher compared to a traditional classroom 
environment, something referred to as the 2-sigma problem. With the help of 
individualized learning, it aims to replicate this effect at scale. Highlighting 
once again that the one-size-fits-all approach taken in traditional classrooms is 
outdated (Ayeni et al., 2024; Bondie et al., 2019). This approach often fails to 
meet the diverse needs of students, while individualized learning can adapt to 
each student, replicating the one-to-one benefits shown in Bloom (1984). 
However, whether this effect can truly be replicated by an automated system, 
without the presence of a real human tutor, remains uncertain. AI tutors also 
have the ability to utilize natural language processing. It can therefore not only 
adapt to the learner's cognitive states but also emotional states (D’mello & 
Graesser, 2012) and use dialogue to reflect a Socratic learning method1 (Luckin 
& Holmes, 2016). By responding to how the students feel, they can offer 
encouragement and detect frustration or boredom to regulate this feeling 
(D’mello & Graesser, 2012). Something that reduces self-determined 
motivation and leads to worse academic results (Deci et al., 1991). However, 
while emotionally responsive AI offers intriguing possibilities, questions 
remain about the depth of understanding and the effects such interactions may 
have on students’ critical engagement with material (Zhai et al., 2024). 

2.2 The Limitations and Challenges of 
Individualized Learning 

While individualized learning often presents itself as a solution to many 
challenges facing education today, it is important to also examine its 
limitations. This section highlights the gaps within the promises and realities of 
these systems. Examining practical, pedagogical, and ethical challenges that 
may arise from its implementation. 

With regards to individualized learning benefiting teachers, there is very little 
evidence for this being true (Pelletier, 2023). A study by Hashem et al. (2023) 
let teachers work with ChatGPT for lesson planning. While their study showed 
potential for teachers to reduce workload in the future, the teachers still had to 
critically evaluate the suggested output by the system compared to the learning 
criteria, needs of students, and other requirements (Hashem et al., 2023). When 
it comes to automating grading, there are high risks of social harm. Various 

1 Socratic learning is a dialogue where the teacher asks thought-provoking questions and lets the 
student actively engage by asking questions back (Conor, n.d.) 

5 



instances of AI models amplifying discrimination have already occurred, such 
as a voice analysis system that judged students with a non-native accent to be 
cheating on English-language exams (Selwyn et al., 2022). 

While it is often claimed that a benefit of individualized learning is its ability to 
adapt to a student’s needs and learning style (Ayeni et al., 2024; Chen et al., 
2020), there is little empirical evidence to support the idea that tailoring 
instructions to an individual’s learning style improves learning outcomes 
(Papadatou-Pastou et al., 2020; Pashler et al., 2008). Moreover, the concept of 
“learning style” lacks a consistent definition among educators. Despite this 
ambiguity, the term’s widespread use has created an illusion of its effectiveness 
within education (Papadatou-Pastou et al., 2020). 

While individualized learning can adapt to the pace of each student, it does not 
benefit equally. While it can help self-regulated learners to thrive, it can 
exacerbate gaps by enabling procrastination in others who see low task value or 
high emotional cost (Cheng & Xie, 2021). Furthermore, Pelletier (2023) argues 
that the very concept of “learning at your own pace” is just a polite way of 
saying that some people are slow and some are fast, legitimizing meritocracy. 

2.2.1 Learning as a Group 
While individualized learning promises many advantages in tailoring the 
education to each student’s unique needs and interests, it also undermines the 
importance of group-based learning in the classroom. Traditional classrooms 
not only offer lectures or a place to work alone, but also serve as an important 
environment for social interactions and the development of soft skills. Learning 
in a group setting teaches students soft skills, such as teamwork, 
communication, and conflict resolution, which are all important later in life. 
While children are taught how to behave around others when playing games, 
adults need to learn how to behave in a team and work with others. These 
broader skills at an early age construct how a child grows up to behave later in 
life (OECD, 2015). 

Learning is also a fundamentally social activity. According to Vygotsky’s 
sociocultural theory, cognitive development is deeply embedded in social 
interaction (Vygotsky & Cole, 1978). Students often learn through dialogue, 
shared experiences, and collaboration with peers. By interacting with others, it 
helps learners to articulate their ideas, learn to see things from others' 
perspectives, and even reach better results (Gillies, 2016). 

Furthermore, group learning can significantly enhance student motivation, as 
shown by Wentzel et al. (2010). In their study, they showed that perceived peer 
support, such as collaboration, help, and emotional encouragement, was 
positively related to student motivation and engagement. Being part of a group 
can create a sense of belonging and accountability to the group. Leading to 
students wanting to contribute and working harder to reach even better results 
(Gillies, 2016). 
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However, this peer influence is a double-edged sword. While the group 
belonging can lead to motivation and engagement, it can also lead to 
reinforcing the opposite behavior. If the student’s peer group is less engaged or 
motivated, it will also influence the rest of the peer group to mirror that 
behavior. A study by Kindermann (2007) shows how a child's engagement 
could be predicted over the school year based on the composition of their initial 
peer group at the start of the year. If a student was part of a group that had high 
engagement, then the student tended to increase their engagement over the 
year. But if the group had lower engagement, then the students’ engagement 
decreased over the year instead. 

2.2.2 Algorithmic Influence 
With the integration of AI in education, several ethical concerns emerge that 
warrant consideration. These concerns are not only technical but also related to 
pedagogical values, equity, and human agency. One of the main aspects of 
human-centered AI (HCAI) is that AI should empower humans, not replace 
them (Shneiderman, 2022). So the goal for AI in education should never be for 
what is technically possible, but rather what makes pedagogical sense 
(Zawacki-Richter et al., 2019).  

One of these concerns relates to human autonomy. Keeping humans in the loop 
and making sure that humans have the final say is essential for reliable, safe, 
and trustworthy systems (Shneiderman, 2022). Especially since AI systems can 
always make mistakes and are only as smart as the data used to train them 
(Kaplan & Haenlein, 2018). There is always a risk of them being biased, 
leading to unwanted, harmful consequences (Coeckelbergh, 2020; 
Shneiderman, 2022). Because of this, it is of great importance for teachers to 
retain oversight and have ultimate decision-making power over the system. 

Another aspect is cognitive offloading. While some level of cognitive 
offloading can increase productivity and learning, it can also have negative 
consequences (Risko & Gilbert, 2016). When students and teachers become 
overdependent, it can impede cognitive skills, such as critical thinking. This is 
especially true for younger users of AI tools (Gerlich, 2025). The system needs 
to support the learner to actively engage with the material and not replace the 
learning process. 

One of the largest benefits of individualized learning is how it removes the 
one-size-fits-all model (Bondie et al., 2019). By personalizing the content to 
the needs of each individual, it has the potential to reduce inequalities and 
increase equity in education. However, AIEd systems also have the potential to 
unintentionally amplify existing inequalities if not done safely (Holstein & 
Doroudi, 2021). Students and teachers with higher digital literacy have the 
potential to benefit more from the use of individualized learning systems 
(Celik, 2023), leading to students with a lower socioeconomic status benefiting 
less from these systems (Reinhart et al., 2011). But there is also a second-level 
digital divide in that advanced students tend to be more interested in new 
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technologies, leading to them having an easier time navigating them (Hargittai, 
2001). 

Selwyn (2019) claims that an intelligent tutoring system or pedagogical agent 
is a form of focused behaviour management, that is, a system that nudges an 
individual's decisions and actions. While gentle nudging from teachers often 
has a positive effect on the student's future and behavioural barriers (Damgaard 
& Nielsen, 2018), others are worried that letting AI systems guide user 
behavior is worrying (Selwyn, 2019). Rather than seeing it as something 
helpful, guiding systems risk trapping users in repeated behavior rather than 
helping them move on to something else (Seaver, 2018). Letting individualized 
learning systems guide learners then risks leading students to being passive and 
manipulable (Selwyn, 2019). 
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3​Method and data 

This study uses a qualitative research design to explore themes in workshop 
discussions about individualized learning. The aim is to identify recurring 
themes in student and teacher reflections to find what they see as potential 
benefits and risks of individualized learning. 

3.1 Data 
The Missing Teacher in AI: Involving Teachers in Metadesign of AI to Ensure 
Fairness project team at Gothenburg University collected the data used for this 
thesis. The data is part of a larger project with the aim of including teachers, 
students, principals, and pedagogical developers2 in the creation of AI tools in 
education. 

The data for this thesis was extracted from one of three workshops conducted 
during the project. Each workshop built on the other, and this thesis used the 
data from the second workshop. In the workshops, four different groups were 
participating: students, teachers, principals, and pedagogical developers. The 
first workshop allowed the participants to discuss their thoughts and opinions 
about opportunities for AIEd in general. Based on their discussions, three 
categories of systems were extracted: individualization, efficiency control, and 
categorization. 

In the second workshop, the team aimed to bring a critical discussion around 
the systems by creating provocative types (provotypes). Unlike traditional 
prototypes that aim to create a reflection on functionality, provotyping is 
intentionally designed to provoke reaction, emotions, and reflection from its 
users (Boer & Donovan, 2012). One provotype for each category in workshop 
one was created (individualization, efficiency control, and categorization). 
Each provotype was an exaggeration of an AI system that could potentially be 
used in education (see Figure 1). By letting the participants engage with the 
provotype, they were encouraged to surface concerns and challenge the 
provotypes and the use of AI applications. Following this discussion, the 
participants envisioned an alternative version that aligned with their own 
values and goals for the system. The participants created their own prototype 
based on the previous provotype or created one of their own entirely (See 
Figure 2). 

 

2 A pedagogical developer is someone working with supporting or enhancing teaching and learning 
practices. 
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The deliberate exaggeration in the provotypes was vital for this study, as it was 
intended to push participants beyond abstract discussion and elicit a more 
visceral reaction and promote deeper ethical reflections on the system. By 
using provotypes as a method, the study surfaced not only perceived benefits 
but also to latent concerns and emotional responses that might have remained 
unexpressed in response to more conventional prototypes. This approach 
encouraged participants to critically engage with both potential advantages and 
possible consequences of individualized learning technologies in relation to 
both their personal and professional values. 

 

 

Figure 1. Individualized learning provotype. The provotype has been translated 
from Swedish to English. 
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Figure 2. Prototype created by students. 

The workshops for each participant group were done separately. Nine teachers 
participated in the second workshop. These teachers were divided into three 
groups, with three teachers in each group. Each group was assigned two 
different provotypes to discuss. However, the three teachers in Group 3 were 
excluded from this study, as their discussion did not address the topic of 
individualized learning. Teacher Group 1 discussed their reflections on the 
provotype for 13 minutes and following this had 32 minutes to create their own 
prototype. Teacher Group 2 spent 10 minutes reflecting on the provotype and 
45 minutes creating their own prototype. The second teacher workshop was 
conducted on May 12th, 2023. 

A total of ten students also participated in this study. They were similarly 
divided into three groups, with three students in two groups and four in one 
group. Each group was only assigned one provotype. This was due to the 
students being available for a shorter amount of time than the teachers. Of 
these, only the students in Group 2 engaged with the relevant topic of 
individualized learning. Therefore, the seven students in Groups 1 and 3 were 
excluded from the analysis. Student Group 2 had three participants. The group 
spent 17 minutes reflecting on the provotype, followed by 60 minutes spent 
creating their own prototype. The second student workshop was conducted on 
June 8th, 2023. 

For this study, the data from principals and pedagogical developers were 
excluded from the study since it does not relate to the research question of 
student and teacher perspectives. 
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3.1.1 Participants 
After exclusions, a total of six teachers and three students participated in the 
study. The participating teachers were from either upper middle school or high 
school, all working within the Västra Götaland Region of Sweden. The 
students were all third-year students from a technical high school in 
Gothenburg, Sweden. 

Participants are referred to using the naming convention outlined in Table 1 
below. Teachers are referred to as their group number (1 and 2) followed by an 
identifying letter (A, B, or C). Since only one group of students was included in 
the final analysis, students are simply referred to by an identifying letter (A, B, 
or C). 

Table 1 
Workshop 2 Participants 

Identifier Role 
Teacher 1A Teacher 
Teacher 1B Teacher 
Teacher 1C Teacher 
Teacher 2A Teacher 
Teacher 2B Teacher 
Teacher 2C Teacher 
Student A Student  
Student B Student  
Student C Student  

 

 

3.2 Data analysis 
The data was analysed using a reflexive thematic analysis, following Braun and 
Clarke's (2006) six-phase method. The initial phase of the analysis involved 
familiarising myself with the data. As I had not been involved in data 
collection, I approached the analysis with limited prior knowledge of its 
content. To develop a comprehensive understanding, the workshops were 
manually transcribed. This process involved active engagement with the 
material and served as an important first step in immersing myself in the data. 
Reading and re-reading the transcripts and making observational notes helped 
inform the subsequent coding process. This familiarisation phase laid the 
groundwork for the remaining stages of analysis. 

In the second phase, initial codes were generated by systematically reviewing 
the transcripts line by line (See Appendix 1). While the analysis was guided by 
a research question, the coding was conducted primarily in an inductive 
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manner. This theoretically-informed but inductive approach allowed themes to 
emerge from the data rather than being shaped by a pre-existing theoretical 
framework. Both semantic and latent content were identified and coded 
manually. This was done as an iterative process to establish a solid foundation 
for theme development in the next phase. 

In the third phase of the analysis, I searched for initial themes by grouping 
related codes based on conceptual similarity and relevance to the research 
question. Mind-mapping was used to explore connections between themes and 
to narrow down the essence visually (See Appendix 2). This phase remained 
flexible, allowing for the refinement and reorganisation of themes, as patterns 
in the data became clearer. 

The fourth phase of the analysis involved reviewing and refining the themes 
developed in the previous stage to ensure that they accurately captured patterns 
found in the dataset. With the initial set of themes established, I examined how 
they relate to one another and assessed whether certain themes required 
changes. Creating and reorganizing the themes, or removing themes that did 
not fit the data. The process was iterative and involved repeatedly comparing 
the proposed themes and the coded data to look for coherence and consistency. 
Where themes lacked supporting evidence or coherence, they were either 
revised or discarded. The themes were lastly put in a thematic mapping to be 
used in the next phase. 

In the fifth phase, the themes were further refined to ensure each captured a 
distinct and coherent aspect of the data. This involved distilling each theme 
down to its essence and comparing it to the other themes. Where relevant, the 
themes were broken down into sub-themes to reflect nuances within the 
broader themes. Next, the themes and sub-themes were reviewed to ensure they 
were neither too broad nor too narrow. Finally, each theme and sub-theme was 
given a concise and descriptive name that captures its essence.  

The sixth and final phase involved producing the written report. This phase 
focused on presenting the findings in a logically structured, coherent, and 
compelling analytical narrative that aligned with the research question. Data 
extracts from the workshop transcripts were selected to illustrate and support 
each theme and sub-theme. The goal of the extracts was to support the 
narrative and to illustrate key aspects of each theme as expressed by 
participants. 

Throughout the analysis, a reflexive approach was used. While efforts were 
made to remain close to the participants’ perspectives, the themes also reflect a 
process of decision-making informed by the research question, theoretical 
background, and personal engagement with the data. 

 

13 



4​Results 

Thematic analysis of the workshop data produced four main themes with 12 
sub-themes. Each theme represents the teacher and student participants' 
perceptions of individualized learning. These findings are presented below with 
quotes from the participants to support each theme. Each quote has been 
translated from Swedish to English. A thematic mapping can be seen in Figure 
3. 

 

 

Figure 3. Thematic mapping 

 
4.1 Benefiting the teacher 

One of the themes found was how individualized learning can help the teacher. 
This theme focused on the benefits of making it easier for teachers to manage 
their time and get a better overview of their classes. 
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4.1.1 Saving Time 
A recurring concern among teachers was the lack of time to support every 
student individually during lectures. However, the integration of individualized 
learning was perceived to lessen this issue by reducing teacher workloads and 
improving time efficiency. 

Many teachers described feeling overwhelmed by the demand for needed 
support during lectures. Teacher 1A said that: “Sometimes when you end up in 
a situation where, especially for me, who has subjects where many students 
sometimes get stuck. Then there are ten people raising their hands, then you 
don’t have enough time.” The quote explains how limited classroom time 
makes it difficult for teachers to respond to all students, particularly in subjects 
where students frequently struggle. To address this, teachers expressed that 
with the help of individualized learning tools, in particular AI tutors, they could 
manage this demand. These systems allow students to continue working 
independently and thereby reduce the need for one-to-one teacher assistance. 
As Teacher 1B put it: “That is the advantage that is there already, that you can 
keep on working. There are students who never move on to the next task until 
they know that the previous one is correct.” Here, Teacher 1B highlights how 
immediate feedback from an AI tutor allows students to progress without 
having to wait for teacher input. 

In addition to in-class support, teachers also noted the time-saving benefits 
related to grading and other administrative tasks. Teacher 1A said: “But then 
you can really spend much more time on it (student-teacher relationships). If 
you get that help, help with grading and other boring stuff, then you have even 
more time for teaching.” Automating tasks like grading was seen as a way to 
free teachers for more meaningful interactions, such as building stronger 
student relationships or offering targeted one-to-one support. 

Students also recognized these benefits. They acknowledged that AI tools not 
only save time for teachers but also enhance their own access to timely 
feedback. Student A said: “The computer can grade for him (the teacher) so 
that he doesn’t have to grade 121 exams. The teacher does not even grade the 
lecture stuff, then he (the student) can get feedback while he is working.” In the 
quote, the students not only recognize that individualized learning can save 
time for the teacher, but that it can provide more consistent feedback during 
class than a teacher could typically do during lectures. 

Overall, both teachers and students viewed individualized learning tools as an 
effective way to help teachers save time. These systems can reduce wait times 
for help, automate repetitive tasks such as grading, and enable teachers to do 
more impactful aspects of teaching, such as one-to-one support and 
relationship-building. 
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4.1.2 Progress Tracking 
Another benefit of individualized learning brought up by both teachers and 
students was the ability to help teachers keep track of student progress more 
effectively. As Teacher 2A noted: “It means that it can keep track of it for you, 
because it is very difficult to keep track of what all the students are able to do 
in your head”. Here, the teacher points to the challenge of manually keeping 
track of all students’ progress. It can also provide valuable data that might have 
otherwise gone unnoticed and help teachers better understand how each student 
is doing. 

The systems were also seen as a way to support a proactive approach to 
students falling behind. By continuously monitoring student progress, they can 
flag students who are falling behind. As Student B described: “I think it should 
send out pointers to the teacher. ‘This person is behind on this, that person is 
behind on that. Do something about it’.” This type of alert system highlights 
the importance of timely intervention. Something that Teacher 2B described as 
being a problem in the traditional system: “To be able to diagnose these 
problems, that type of statistics is not always collected. You can only diagnose 
it to a certain limit. Instead, we discover these problems, what they are missing, 
because the student is not keeping up at all. Then a situation emerges where we 
have to explore what went wrong”. What the teachers describe is the reactive 
nature of the traditional classroom environment. In which the problem often 
goes unnoticed until it is too late. Creating a situation where the teacher has to 
retroactively identify where the problem began. 

In addition to progress tracking, teachers also found that individualized 
learning could be a useful tool to support classroom organization. By giving 
teachers a better overview of student progress and skill level, they can help in 
forming better student groups. As Teacher 2C and Teacher 2B described: “The 
system can find where a student is and then the different groups. Then the 
teacher could like…”  Teacher 2B: “Could group appropriately to their ability 
in a meaningful way.” Teachers found this feature useful for creating different 
groups and giving a better view of different ways of sorting them. 

Overall, both teachers and students valued the benefits of individualized 
learning. The ability helps teachers get a better overview of student progress. 
The system supports early intervention and helps organize group work in more 
effective ways. 

 

4.2 Enhancing Student Engagement 
The next theme regards student engagement. By giving the students 
individualized tasks that are meant to be more fun and at an appropriate skill 
level, teachers and students thought it would motivate the students to want to 
study. By also identifying areas that could be improved, the students can work 
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more on the things that they need to improve. The participants thought that 
these things, in combination, would lead to better results for the students. 

4.2.1 Making Learning Fun and Personal 
One way individualized learning contributes to student engagement is by 
making learning more fun and personally relevant. Teachers emphasized that 
when content aligns with the student’s interests and hobbies, it becomes more 
engaging. In an exchange in Teacher Group 2: 

Teacher 2B: “So that they are a bit more individualized (the 
assignments). If there is someone who loves knitting and wants to...” 

Teacher 2A: “Or cats, everything is replaced by cats! All footballs, 
cats.” 

Teacher 2B: “Then AI could help to generate those types of examples.” 

This exchange illustrates how generic or irrelevant content can be disengaging 
for the student. Not everyone loves football, but they might like cats. Making 
personalized examples can make learning tasks more appealing. Through 
AI-driven individualization, assignments can be customized to resonate with 
individual preferences, thereby increasing motivation. 

Another factor contributing to student disengagement is a lack of perceived 
relevance. Some students question the purpose of certain subjects, something 
which can frustrate teachers. As Teacher 2B noted: “[W]here will my math 
skills lead? Will it lead to a job in game development, or will I be able to count 
cats?” Here, the teacher highlights a common concern among students: Why do 
I need to learn this? With the help of individualized learning tools, it can help 
students contextualize tasks in a way that reflects their interests and future 
aspirations. When a student can see the real-world application of what they are 
learning, it can help motivate them. 

Overall, teachers recognized the possibility for personalization using 
individualized learning to not only make the experience more enjoyable but 
also help motivate students to understand why they need to complete an 
assignment. 

4.2.2 Adapting to the Students Level 
Another important factor influencing student engagement is ensuring that tasks 
are appropriately challenging. When assignments are either too easy or too 
difficult, students are more likely to disengage. As Teacher 2B explained: “It is 
a huge concern for math teachers that some students are sitting around needing 
stimulus, while others are struggling”. This quote highlights the challenge of 
managing a classroom with varying levels of skill. Students who struggle may 
become frustrated, while advanced students may lose interest if they are not 
sufficiently challenged. 
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Teachers also noted that students who are ahead often receive less attention, as 
more focus tends to be placed on those who are falling behind. Teacher 1C 
acknowledged: “The people that have gotten further and need more of a 
challenge are easily forgotten”. This imbalance can leave advanced students 
unmotivated. In such cases, individualized learning tools can help fill the gap. 
Teacher 1A described a situation where students even surpassed their expertise: 
“Students are such experts that they know more than me [...] and then it is great 
that you can get help to find more difficult tasks”. Here, the teacher expressed 
how the AI system can generate appropriately challenging content even when 
the teacher may not have the subject knowledge to do so. 

Another benefit mentioned was the system’s ability to dynamically adjust task 
difficulty as the student develops. In an exchange between Teacher 1A and 
Teacher 1C, it was said:  

Teacher 1A: “The students develop all the time.” 

Teacher 1C: “So the difficulty should also increase successively.” 

Teacher 1A: “The challenge should be just enough and then scale 
indefinitely.” 

The difficulty of the tasks should be individualized according to the students' 
development. Adjusting to the students' current abilities can help maintain an 
optimal level of challenge, keeping students engaged indefinitely. 

4.2.3 Targeting Areas for Improvement 
Individualized learning also enhances engagement by allowing students to 
focus on areas where they need the most support. One issue raised by a teacher 
was the disengagement that can occur when students are assigned tasks they 
have already mastered. As Teacher 1A noted: “[If] there are five students who 
already know it, then it will be boring for them and not give them much. But at 
the same time, there might be students who need 15 more of that task. In those 
cases, AI can help.” This quote highlights the limitations of uniform 
assignments when the students have different skill levels. While some students 
may need repeated practice to consolidate their learning, others may quickly 
become bored and unmotivated if they have to repeat tasks they have already 
mastered. Individualized learning tools can help address this disparity by 
assigning tasks based on each student’s current level of understanding, offering 
extra tasks when needed, and avoiding unnecessary repetition for others. 

Teachers also emphasized the value of targeted learning in preparation for 
assessments. Individualized learning systems can identify specific areas where 
students are underperforming and direct focus accordingly. Teacher 1A 
explained: “Now that you have to work more for the national exams and have 
to go through everything, it (AI) can see that now you have to work more on 
algebra”. By finding students' weaker areas, it allows the students to prepare 
more efficiently by concentrating on those areas. 
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Overall, teachers viewed the ability to assign tasks based on individual needs as 
a great thing. It ensures that students can focus on studying the areas with the 
biggest impact and avoid unnecessary repetition. 

 

4.3 Fragmenting the Classroom 
While individualized learning offers many benefits in terms of personalizing 
instruction and adapting to each student’s pace, several participants raised 
concerns about its potential impact on the social dynamics of the classroom. 
Specifically, teachers and students noted that working independently on 
personalized tasks can divide the classroom, reducing the class's sense of 
belonging and limiting collaboration opportunities. One unintended 
consequence of this model is the fragmentation of the classroom, leading to 
students missing out on shared experiences and peer interactions. As teacher 
1A put it:  

“It says it all really, it is good to work together in a classroom. It is not 
good for each student to sit in their own rooms with their own content. 
To work together with a teacher who is in charge, and for the students 
to be resources for each other. It would be very weird if you had a class 
where everyone is sitting with their material all the time.” 

This quote reflects a broader concern that the increased individualization of 
learning may come at the expense of shared experiences and peer-to-peer 
interaction. Student B echoed this sentiment bluntly: “The point of the class 
will be pretty useless”. These perspectives highlight a tension between 
individualization and community. While tailored learning can improve 
academic outcomes, school is also a social environment where students learn to 
collaborate, support one another, and develop interpersonal skills. 

4.3.1 Building Life Skills 
While individualized learning focuses on optimizing academic outcomes, many 
participants emphasized that school serves a much broader purpose. Student B 
noted that: “School is made to prepare you for working life.” This perspective 
reframes education not just as a place for acquiring academic knowledge, but 
as a foundational experience for developing the social and collaborative skills 
necessary for life beyond school. Teamwork, in particular, was seen as a skill at 
risk of being overlooked when individualizing education. As Student B put it: 
“You should not stress through it all. It is better if you work together with 
others. If you are the best in class and only learn from the teacher and 
YouTube, then you will not learn teamwork.” Here, the student emphasizes that 
working alone, no matter how efficiently, can come at the cost of not learning 
how to work with others. 

Teachers also pointed out that learning through interaction and dialogue can 
deepen understanding. Teacher 1B shared: “I have tried to explain to them that 
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it is very useful to learn division with someone else. [...]” Teacher 1C followed 
up: “It is sad that it has ended up this way. It is a good way to learn by putting 
words on things that you have not understood.” These comments highlight the 
importance of dialogue and communication for processing and learning new 
concepts. As Teacher 1B explained, even subjects like math, which is often 
seen as individual, benefit from social engagement: 

“That is when it comes to cooperation and communication. I mean, 
math is a very communicative subject. There are very few students who 
are self-sufficient and can only communicate with themselves and the 
book. [...] They need to have someone whom they can twist and turn 
different aspects together with.” 

This quote highlights the importance of communication to achieve knowledge. 
While some students might be able to have this dialogue with their books, there 
are many more who need to have a verbal partner for this dialogue. 

To conclude this section, as Student A put it, “You lose too many important 
skills.” This statement reflects this concern clearly. When school is 
over-individualized, students may miss out on the chance to develop essential 
skills for later in life. 

 

4.3.2 Learning More Together 
Another sub-theme that emerged during the workshop was the motivational 
value of peer interaction. Both teachers and students alike emphasized the 
benefit of working together to encourage each other to work and get further. 
This is especially true for students who tend to fall a bit behind or struggle for 
motivation to be able to push themselves further. This was evident in Teacher 
Group 2’s discussion about group work dynamics: 

Teacher 2A: “When they are doing group work, should we sort the 
people who work about as slowly together then?” 

Teacher 2B: “No, I think there needs to be someone who is the engine of 
the group, I think.”  

Teacher 2C: “Yes, exactly!”. 

Teacher 2B: “Someone who works slightly faster than the other two.” 

This exchange reflects a belief that grouping students with varying levels of 
performance can create a productive tension. In this tension, a more advanced 
peer motivates the others to keep up. This was also echoed by the experience of 
Student A, who reflected:  

“I noticed that I was terrible in every subject basically, in elementary, 
in like middle school. Then I noticed that it was a life hack to sit next to 
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the person who knew a lot. All of a sudden, you got very productive 
because you wanted to show that you were not stupid, you know.” 

In this case, working with a peer served to motivate the student to engage more 
actively and take pride in their performance. 

However, participants also raised concerns that overly individualized learning 
could undermine this dynamic. If every student is working on a task tailored 
only to their personal level or interests, shared understanding can be lost. As 
Teacher 2A noted: “But I feel like it slowly ends up with every student having 
to understand all other students' tasks.” This comment points to the difficulty of 
collaboration when content is too personalized. In this case, students may no 
longer be able to discuss their work meaningfully because they are not 
understanding or engaging with the same material. 

This issue was further illustrated in the provotype that was presented. In the 
provotype, one student was assigned to learn to read the clock (grade 2 level), 
while classmates were learning about the area of a circle (grade 8 level). 
Teacher 1C responded to this scenario by saying: “But then I don’t think this 
works either. They can not utilize a group assignment about pi if they are still 
in this grade (grade 2).” While this gap was exaggerated for effect, this quote 
highlights a critical risk. If the gap between students is too wide, then student 
collaboration learning will be ineffective. Furthermore, if students feel too far 
behind their peers, they may not only lose their ability to participate but also 
their motivation to try. As Student B put it: “It will just feel like ‘oh well, I 
suck at math and my friends are five steps ahead of me. Oh well, why am I 
even doing this?’” This captures a potential consequence of highly 
individualized learning: feelings of discouragement and disengagement when 
students no longer feel they can keep up with their peers. Rather than 
motivating them to improve, the gap may lead them to give up altogether. 

4.3.3 Belonging to the Class as a Group 
As a last sub-theme, participants emphasized that school is more than a place 
for academic learning. It is a vital social environment where students form 
relationships, develop their identities, and experience a sense of belonging. The 
class functions as a social group, and students often have a desire to fit in. 
Teachers noted that even today, students resist being singled out, even if it 
means passing up learning opportunities. This was reflected in an exchange in 
Teacher Group 2: 

Teacher 2A: “We have these extra coursebooks in math that we can 
throw on them. But they often respond with ‘no, this is too much work’. 
Because they want to do the same thing as everybody else.” 

Teacher 2B: “Oh, okay! Even the good students want that?” 

Teacher 2C: “Yes, exactly!” 
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Teacher 2A: “Many good students are like ‘ugh, but that is unnecessary, 
why should I do that? Nobody else is doing it.’ Unfair.” 

Teacher 2C: “That is a part of it, but it is also about your image as 
well.” 

Teacher 2B: “You have to be comfortable in the role of ‘the nerd’ if you 
want to be good at math.” 

This quote highlights how social identity influences learning motivation. Being 
academically ahead may carry a social cost, such as being labeled a “nerd”, 
which discourages some students from advancing. But as the exchange 
continued: 

Teacher 2C: “That is not something AI can help us with, the critical 
amount of nerds. That is a very human ability to find that.”  

Teacher 2B: “There has to be some sort of ‘nerd mentor’ in the math 
teacher, then.” 

This underscores the emotional and mentorship role that the teacher plays, 
something that AI systems cannot replace. As the teachers highlight, 
identifying the complex social dynamics in the classroom is of vital importance 
and a very deeply human skill. It requires emotional sensitivity, contextual 
awareness and an intuitive understanding of group dynamics that AI systems 
simply cannot replicate. Teachers play a key role in addressing the stigma 
around being labeled a “nerd” and in fostering an inclusive classroom 
environment where intellectual curiosity is valued rather than socially 
marginalized. 

The pressure to conform also affects students who are behind. As Student B 
described the feeling of lagging behind their peers as: “It will just feel like ‘oh 
well, I suck at math and my friends are five steps ahead of me. Oh well, why 
am I even doing this?’” Student A, reacting to the provotype scenario where a 
peer was studying at a second-grade level in year eight, said: “What about this 
guy here, he will definitely get bullied”. These comments reveal that 
individualized learning risks reinforcing social exclusions. Students who are far 
ahead or behind may both feel alienated from their group, potentially harming 
their self-esteem and sense of belonging.  

The teachers felt that this was already a problem in the classrooms today, as 
Teacher 2C reflected: “I usually ask my students during their performance 
review if they study with each other, just like we did in school. But no, they are 
almost never at each other's homes.” The teachers felt that students do not 
value studying together as much as before. This leads to students missing out 
on important social interaction. 

However, not all feedback was negative. In the discussion in Teacher Group 2, 
they proposed that personalization could be used to create new types of social 
connections. 
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Teacher 2C: “Then perhaps we could divide it as follows. We have four 
students who are on completely different levels in math, but we all love 
cats.” 

Teacher 2A: “Yes, yes, that’s great!” 

Teacher 2C: “Because then you also build the social aspect.” 

[...] 

Teacher 2C: “It can help them build social relations this way.” 

This interpretation recontextualizes individualized learning not just to tailor 
assignments but also to connect students through shared interests. This could 
potentially help form new friendships that might not have otherwise occurred. 

 

4.3.4 Finding the Balance 
While, as described in this theme, individualization risks fragmenting the 
classroom. The students suggested a possible solution for some of these 
problems: creating a common baseline. This would bring a balance to ensure 
that no student falls too far behind and that the students move through the 
material at roughly the same pace, even if they engage with it in slightly 
different ways. As student C put it: 

“Sure, it would be great if you could adjust the assignments after the 
individual. But, then you should maybe not adjust it to ‘you should have 
math for grade 3’ but instead ‘you should learn from this part of the 
chapter’.” 

This quote highlights that some level of shared baseline might be necessary. It 
would be a way for the classroom to keep being a group and to be able to make 
collaborative teaching possible. 

 

4.4 Algorithmic Influence 
While individualized learning offers compelling educational benefits, it also 
raises important ethical considerations about the role of technology in the 
classroom. A few themes emerged from the workshops concerning who 
controls the system, equal treatment of the users, how the use of the system 
might influence the future of the students, and the dangers of over-reliance on 
the system. The following sub-themes highlight these tensions and the need for 
careful and thoughtful implementation. 
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4.4.1 Preserving Human Control 
One of the key concerns was maintaining human control over the decisions 
made by the system. Both teachers and students emphasized that AI should 
support, not override, the teachers’ decisions. In Teacher Group 2, it was said 
that: Teacher 2C: “The system wants to create three groups, but the question 
is…” Teacher 2A: “You should be able to choose how many groups you can 
create”. The students echo this when student A said: “The teacher should be the 
one who decides what should be done in the classroom. Then the AI can help 
to make sure that the students do it.” This quote reflects that it should be the 
teacher being the one in charge of the classroom. The student even wishes that 
it should be the teacher who decides what assignments should be done by the 
class. 

Student C also mentions that: “It should be up to the teacher if a student can go 
above the current grade.” This quote further highlights the desire to preserve 
the autonomy and authority of the teacher. 

4.4.2 Fairness of Opportunities 
Participants also worried that implementing individualized learning systems 
might reinforce existing inequalities. In particular, they felt that such systems 
primarily benefit the most advanced students, who are able to navigate the 
system more effectively. As Teacher 1B noted, “That is how I feel, even now 
that it is not that advanced. Many students need help on how to use these tools. 
It is the most advanced students who learn how to use the tool right away.” 
This view was also echoed by the students. Student B: “I think the system 
should not focus on the people who are ahead. They can focus on statistics, 
yeah, great, you are ahead. Then the teacher can focus on the students who are 
behind and help them.” Both the teachers and students raised concerns that 
individualized learning systems risk favoring those who already perform well 
or are more confident with technology. Teacher 1B’s reflection suggests that 
some students may struggle due to their lack of digital literacy or confidence to 
use the system effectively. This creates a risk that the students who need 
support the most might not fully benefit from the systems, further widening 
existing learning gaps in the classroom. 

At the same time, participants also pointed to a current problem in education: 
advanced students are often overlooked. As Teacher 1C put it: “It is usually the 
people who have gotten a little further and need a little more of a challenge that 
are easily forgotten.” This suggests that advanced students might benefit from 
the implementation of individualized learning systems, addressing an existing 
shortcoming by offering advanced students more meaningful challenges and 
opportunities. However, while this is a potential benefit, it also underscores the 
importance of ensuring that less digitally literate students receive adequate 
support they need for equitable implementation of these systems. 
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4.4.3 Shaping Students Trajectories 
Another concern that was brought up by the teachers was how algorithmic 
decisions might shape a student's future, potentially in limiting or biased ways. 
Teacher 2B: “If there were an assignment with values in the math task that 
would indicate that being a housewife would be a good future for you, then we 
would like to actively work against it.” or as they later also added: “There are 
situations where they socially get stuck in trades that their parents have been 
part of. This is something that we, to a large extent, have gone away from in 
Europe. So some progressive people would find that difficult.” These 
comments warn against reinforcing stereotypes and narrowing the possibilities 
for students based on their gender, background, or other biased assumptions 
that might be encoded in the system.  

4.4.4 Overdependence on Cognitive 
Off-Loading 

Finally, teachers raised a concern that technology should not replace genuine 
learning or promote excessive cognitive offloading. Teacher 1C: “How can we 
use it so that it is helpful? So that they learn something, and it is not just an 
easier way, and they get something out of it.” and as Teacher 1B added: “They 
need to process it in their own brain and not let something else chew it, so it is 
just to swallow.” These quotes highlight the need for students to actively work 
with their material. It also warns against systems that are just meant to be 
convenient rather than facilitate a deeper understanding of the subject. 
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5​Discussion 

This section discusses the four themes that were found in the thematic analysis, 
connecting the perspectives of teachers and students to existing research. In 
doing so, it reflects how these findings align with, extend, or challenge the 
current understanding and trends of individualized learning. 

 

5.1 Benefiting the teacher 
The findings align with previous research on the possibility for individualized 
learning to help teachers by reducing workload (Ayeni et al., 2024; Chen et al., 
2020) and track student progress (Alfredo et al., 2024). Reducing teacher 
workload has the potential to help with a current problem within the 
educational sector, teacher burnout (Hashem et al., 2023; Jotkoff, 2022). 
Something which leads to many teachers leaving the profession (Madigan & 
Kim, 2021; Selwyn, 2019). It also gives the possibility for teachers to focus on 
higher-order tasks, such as classroom interaction and one-to-one teaching, 
something shown to be highly beneficial (Bloom, 1984; Vygotsky & Cole, 
1978). With the help of AI-tutors, which can provide real-time feedback to the 
class both in and out of class (Selwyn, 2019), teachers can focus on the 
students in most need of one-to-one teaching with the teacher directly. The 
finding further aligns with previous research on teachers' benefits for student 
progress tracking. It can help teachers spot and intervene students who are 
struggling and support them (Ruiperez-Valiente et al., 2021). By giving 
teachers a better overview of the class’s progression through learning analytics 
(AlZoubi et al., 2024), it can help teachers divide the class for group 
assignments in a more meaningful way, depending on the students' abilities. 

While the findings from perspectives of students and teachers in this study 
show potential benefits for teachers, there is currently little evidence for this in 
practice (Pelletier, 2023). Teachers still need to critically evaluate output for 
assignment creation from large language models (Hashem et al., 2023) due to 
the risk of bias and other harmful consequences (Coeckelbergh, 2020; Kaplan 
& Haenlein, 2018; Shneiderman, 2022) and automated grading has shown a 
risk of discrimination (Selwyn et al., 2022). While there is potential for 
benefits, it needs to be done carefully and with consideration for how it will 
affect students. 
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5.2 Enhancing student engagement 
The next finding regards enhancing student engagement, something that aligns 
with previous research. Individualized learning has the possibility to go beyond 
the one-size-fits-all classroom and adapt to the needs of each student (Ayeni et 
al., 2024; Baker et al., 2019; Bondie et al., 2019; Chen et al., 2020; Selwyn, 
2019). By personalizing the assignments to the hobbies, interests, and future 
plans, the findings suggest that it would make the learning more engaging, 
leading to self-determined motivation and increasing students' academic 
outcomes (Deci et al., 1991). The findings also suggest that adapting the 
assignment to the student's current level and areas in most need of 
improvement would increase perceived relevance, and in turn increase 
engagement, aligning with research from Ayeni et al. (2024) and Walkington 
(2013). 

While the findings suggest the possibility of these results, there is still little 
empirical evidence to support these ideas. While individualized learning claims 
to increase results by adapting to the needs and learning style of students 
(Ayeni et al., 2024; Chen et al., 2020), there is little evidence that tailoring 
instructions to an individual’s learning style improves learning outcomes 
(Papadatou-Pastou et al., 2020; Pashler et al., 2008). The concept of learning 
style also lacks a consistent definition. Despite this, the term’s widespread use 
has created an illusion of its effectiveness within education (Papadatou-Pastou 
et al., 2020), something that seems to have been replicated with the finding in 
this study. 

 

5.3 Fragmenting the Classroom 
Finding 3 reframes the classroom as a social environment and illustrates how 
individualized learning risks fragmenting the space, an aspect that has not been 
covered by previous research. When students are divided by individual 
assignments and separated into different work areas, opportunities for class 
interactions, both within the student group and with the teacher, are limited. 
This is significant given the well-documented benefits of group-based learning, 
such as the development of soft skills (Gillies, 2016; OECD, 2015), increasing 
student motivation (Kindermann, 2007; Wentzel et al., 2010), or increased 
learning outcomes (Vygotsky & Cole, 1978). Vygotsky emphasized that 
learning and cognitive development are embedded in social interaction, 
suggesting that collaborative environments are not just beneficial, but 
foundational to effective learning (Vygotsky & Cole, 1978). Supporting this, 
Wentzel et al. (2010) found that perceived peer support leads to increased 
motivation and engagement, which, according to Deci et al. (1991), are 
important for academic outcomes. The findings also highlight that students’ 
sense of belonging to a classroom community plays a critical role in motivation 
and learning, an insight echoed in studies by Gillies (2016) and Kindermann 
(2007). 
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The findings also go beyond academic outcomes, viewing school as an 
environment for developing soft skills such as teamwork, communication, and 
collaboration. These findings align with previous research from OECD (2015) 
and Gillies (2016), which found that working collaboratively in school helps 
students develop soft skills, such as articulating ideas, negotiating meaning, 
and managing group dynamics. These skills are not only valuable during 
school, but also in their future personal and professional lives. 

However, there is an argument to be made that AI tutors, especially those 
utilizing natural language processing, could replicate some of the social and 
emotional support traditionally provided by students and teachers. Research 
from D’mello & Graesser (2012) has shown that AI systems can detect not 
only users' cognitive states but also emotional states, such as frustration and 
boredom. The systems can then offer encouragement to try and prevent 
disengagement. Some systems, like “Knewton”, even claimed to know more 
about the student’s learning than a real-life teacher ever could (Selwyn, 2019). 
While these developments are noteworthy, I would argue that attempting to 
replace human interaction undermines one of the core human-centered design 
principles: that technology should support, not substitute, human roles 
(Shneiderman, 2022). This is a concern also reflected in the literature by 
Mollick (2024), who observed that students increasingly preferred asking 
ChatGPT over raising questions with the teacher in class. In addition, there is 
always a risk that AI systems may make errors (Kaplan & Haenlein, 2018) or 
be biased, leading to unwanted and harmful consequences (Coeckelbergh, 
2020; Shneiderman, 2022). 

However, rather than viewing new technologies and social interaction as 
mutually exclusive, future systems should strive to balance the benefits of 
individualized learning and social interaction for students' development. For 
instance, future systems could incorporate group-based projects that utilize the 
benefits of individualized learning, such as adapting the task to students’ 
interests (Ayeni et al., 2024; Chen et al., 2020). This possibility was also 
suggested by the findings of this study. This reframes individualized learning 
not merely as a means to tailor assignments to each student, but also to build 
connections to other students through shared interests. Additionally, 
teacher-facing learning dashboards could be designed to notify when students 
have been working in isolation for extended periods, nudging teachers to create 
group activities and encourage the development of key soft skills (Gillies, 
2016; OECD, 2015). 

5.4 Algorithmic Influence 
The fourth finding concerns how individualized learning and AI systems may 
negatively influence students and teachers. The findings reflect the importance 
of keeping human autonomy. Something which reflects human-centered values 
of keeping human autonomy over the system, especially in critical 
decision-making processes (Shneiderman, 2022). Maintaining human oversight 
is essential, as AI systems risk making errors (Kaplan & Haenlein, 2018) or 
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exhibiting bias, potentially leading to unwanted, harmful consequences 
(Coeckelbergh, 2020; Shneiderman, 2022). 

The findings also reflect how individualized learning may amplify existing 
educational inequalities, a concern echoed in previous research by Holstein & 
Doroudi (2021) and Pelletier (2023). More advanced students are those who 
stand to benefit the most from the implementation, as also noted by Celik 
(2023) and Pelletier (2023). This divide is further reflected in Reinhart et al. 
(2011), who found that students of lower socioeconomic backgrounds tend to 
benefit less from these systems. 

Another contributing factor may be the second-level digital divide (Hargittai, 
2001), which refers to the difference not in access to technology, but in the skill 
and motivation to use it effectively. In classrooms, this divide means that 
advanced students, who, as this study found, tend to be more digitally literate 
and motivated, are able to quickly adapt and take full advantage of the system’s 
potential (Celik, 2023; Pelletier, 2023). Meanwhile, students with lower digital 
literacy may struggle to engage with the tools, become discouraged, or use 
them in limited ways. This risks reinforcing the existing inequalities pointed 
out by Holstein & Doroudi (2021) and Pelletier (2023). 

While the systems may succeed in offering more challenge and support to 
advanced students, who often are overlooked in the traditional classroom, this 
benefit must be balanced with strategies to ensure equitable access and use. 
Providing all students with adequate digital literacy support is essential if 
individualized learning systems are to promote, rather than hinder, education 
equity (Gottschalk & Weise, 2023). 

This insight also reflects concerns about the ability of individualized learning 
to shape or even constrain students’ future trajectories. While teacher-initiated 
nudging can have positive effects (Damgaard & Nielsen, 2018), algorithmic 
nudges pose additional risks of error or bias (Coeckelbergh, 2020; Kaplan & 
Haenlein, 2018; Shneiderman, 2022). The finding echoes Selwyn's (2019) 
critique of AI-driven nudging, as well as Seaver's (2018), which warns of such 
systems trapping users in feedback loops of repeated, potentially negative 
behaviors. 

The risk of these influences grows more pronounced when students and 
teachers develop an overdependence on these systems, leading to risks of being 
passive and manipulable (Selwyn, 2019). While some degree of cognitive 
offloading can enhance productivity and learning, excessive reliance may result 
in negative consequences (Risko & Gilbert, 2016). This is especially 
concerning for early education since younger users have shown a greater 
vulnerability to these consequences (Gerlich, 2025). 
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6​Conclusion 

The findings of this thesis highlight both the promising potential and the 
critical challenges of implementing individualized learning in education. 
Among these benefits are its capacity to support teachers by automating 
administrative tasks like grading, thereby freeing time for classroom instruction 
and building stronger student-teacher relations. The systems can also give them 
a better overview of student progression and notify teachers for timely 
intervention before students fall significantly behind. For students, 
personalized content can make learning more engaging and motivating, 
improving academic outcomes. 

However, current research offers limited empirical evidence to fully justify 
these claims. Moreover, individualized learning presents several risks. 
Algorithmic influence may negatively shape students’ education or encourage 
overreliance on cognitive offloading. Socially, these systems may amplify 
existing inequalities, disproportionately benefiting advanced students. Such 
concerns highlight the importance of maintaining human autonomy in 
education and letting educators remain in control of pedagogical decisions. 

A further, often overlooked, concern is the potential fragmentation of the 
classroom dynamics. Individualized learning may isolate students as they work 
independently on personalized tasks, undermining the collaborative and social 
dimensions crucial to learning. Group interaction not only leads to better 
academic outcomes, but also to students feeling more motivated and 
developing important soft skills. As one student aptly put it, “[t]he point of the 
class will be pretty useless” if the communal aspect is lost. 

In conclusion, while individualized learning offers potential benefits, it also 
carries unintended harmful consequences that must be addressed. As 
Zawacki-Richter et al. (2019) put it, “We should not strive for what is 
technically possible, but always ask ourselves what makes pedagogical sense.” 

 

6.1 Limitations 
This thesis has two primary limitations that should be acknowledged. First, the 
data used in the analysis was collected by the Missing Teacher in AI project 
team prior to the start of this thesis. As such, I did not have control over the 
design of the provotype used in the workshop. It is possible that an alternative 
design could have found different insight or highlighted other aspects of 
individualized learning systems not found in this thesis. 
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Second, there is a potential selection bias in the participant group. Although not 
intentional, many of the participants appeared to have a positive attitude 
towards artificial intelligence. This may be attributed to the students being 
from a technical high school, and the teacher who chose to participate had an 
interest in AI. Despite this, the findings still surfaced concerns about the risks 
and limitations of individualized learning even among users with a favorable 
view of AI. This suggests that the issues raised in this study are relevant even 
beyond skeptical or average users. 

 
6.2 Future Research 

The findings of this study reflect the perspectives expressed by both students 
and teachers regarding individualized learning systems. While these insights 
offer an important groundwork, further research is needed to explore actual 
consequences in an applied educational setting. Applied studies could provide 
evidence of how individualized learning affects teachers' time, student 
engagement, and learning outcomes over time. 

Insights from the study also highlight the importance of classroom dynamics 
and the social dimensions of learning. Individualized learning may 
unintentionally fragment the classroom environment, reducing collaboration, 
peer learning, and the development of interpersonal skills. This could also be 
approached, not only from a pedagogical perspective, but also through a 
sociological lens. Examining how increased individualization might contribute 
to a broader pattern of reduced socialization and community within schools. 
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8​Appendices 

Appendix 1 - Coding Examples 
This appendix includes examples of coding based on the transcripts. The transcription has 
been translated from Swedish to English. 

Exchange: 

Teacher 2B: “So that they are a bit more individualized (the assignments). If there is 
someone who loves knitting and wants to...” 

Teacher 2A: “Or cats, everything is replaced by cats! All footballs, cats.” 

Teacher 2B: “Then AI could help to generate those types of examples.” 

Code: Personalizing tasks makes school more fun - increase motivation. 

 

Exchange: 

Teacher 1B: “That is how I feel, even now that it is not that advanced. Many students 
need help on how to use these tools. It is the most advanced students who learn how to 
use the tool right away.” 

Code: Creates inequality - technical tools help the more advanced students in class since they 
are more likely to understand them. 

 

Exchange: 

Student A: “I noticed that I was terrible in every subject basically, in elementary, in 
like middle school. Then I noticed that it was a life hack to sit next to the person who 
knew a lot. All of a sudden, you got very productive because you wanted to show that 
you were not stupid, you know.” 

Code: Group perspective - how should the class be divided? - Motivating to work with more 
advanced students.  

 



 

Appendix 2 - Mind Maps 
 

In this appendix, two mind maps are shown. One that was created very early in the process. 
The second mind map was created later in the process, trying to lessen the number of themes 
used. 

Mindmap 1. This mind map was created in a very early phase. The “main themes” are black, 
“Negative” is red, “Positive” is green, and “neutral” is blue. 

 

 

Mindmap 2. This mind map was created slightly further into the process. This mind map was 

used to try and create fewer themes as well as to find how the themes might relate to each 

other. The themes were later discarded for being too broad. 
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