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Abstract 

The ability to purposefully integrate digital tools into teaching and learning is 
a key aspect of teachers’ professional digital competence, emphasized in 
international frameworks and national policy. Yet, integrating these tools into 
practice remains challenging in teacher education. One category of digital tools 
are response systems (RSs), widely used to facilitate participation and 
feedback, but seldom studied in teacher education. 

This thesis explores, through cases of RS use with and without AI-
generated feedback, how digital tools mediate pedagogical practice and 
support teacher students’ digital competence in relation to teaching and 
learning. It addresses the tensions that arise when national policy ambitions, 
local pedagogical intentions, and institutional conditions are misaligned. 
Grounded in a qualitative, interpretive design, the thesis draws on interviews, 
observations, and reflections from four research articles, analyzed using 
reflexive thematic analysis. Cultural-Historical Activity Theory (CHAT) was 
adopted to conceptualize RSs as mediating artifacts shaped by tools, rules, 
roles, and institutional conditions. 

The thesis makes three contributions. First, it shows how RSs can function 
as catalysts for developing digital competence related to teaching and learning, 
by encouraging participation, supporting formative assessment, and 
promoting reflection. Second, it highlights how contextual factors influence 
whether and how such tools are used. Third, it provides practical implications 
for teacher educators aiming to support teacher students in developing 
purposeful and theoretically grounded uses of digital tools in their future 
profession. In doing so, the thesis also highlights tensions emerging when 
teacher students attempt to use RSs during student teaching. These tensions 
illustrate how digital competence is shaped by systemic contradictions. 

The thesis highligts that expanding teacher students’ professional digital 
competence in relation to teaching and learning requires aligning pedagogical 
purpose with teaching practice, institutional support, and critical reflective 
engagement. 
 
 
Keywords  
response systems, student participation, teacher education, digital 
competence, AI-generated feedback 
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Sammanfattning 

Förmågan att medvetet och ändamålsenligt integrera digitala verktyg i 
undervisning och lärande är en central del av lärares professionella digitala 
kompetens, betonad i internationella ramverk och nationella styrdokument. 
Ändå är det en utmaning att omsätta dessa verktyg i praktiken inom 
lärarutbildningen. En kategori av digitala verktyg är digitala responssystem 
(RS), som ofta används för att uppmuntra deltagande och återkoppling, men 
som sällan studerats i lärarutbildning. 

Denna avhandling utforskar, genom RS-användning med och utan AI-
genererad återkoppling, hur dessa verktyg kan mediera pedagogisk praktik och 
stödja hur lärarstudenter utvecklar digital kompetens i relation till 
undervisning och lärande. Avhandlingen belyser spänningar som uppstår när 
policyambitioner, pedagogiska intentioner och institutionella villkor inte är i 
samklang. Med en kvalitativ, tolkande ansats bygger avhandlingen på 
intervjuer, observationer och reflektioner från fyra forskningsartiklar, 
analyserade med reflexiv tematisk analys, belysta med Cultural-Historical 
Activity Theory (CHAT). 

Avhandlingen gör tre huvudsakliga bidrag. För det första visar den hur RS 
kan fungera som katalysatorer för att utveckla digital kompetens kopplad till 
undervisning och lärande, genom att uppmuntra deltagande, stödja formativ 
bedömning och främja reflektion. För det andra lyfter den fram hur 
kontextuella faktorer påverkar om och hur sådana verktyg används. För det 
tredje bidrar den med praktiska implikationer för lärarutbildare som vill stödja 
lärarstudenter i att utveckla medvetna och teoretiskt förankrade sätt att 
använda digitala verktyg i sitt framtida yrke. Därigenom synliggörs också 
spänningar som uppstår när lärarstudenter försöker använda RS under 
verksamhetsförlagd utbildning. Dessa spänningar illustrerar hur digital 
kompetens formas av systemiska motsättningar. 

Avhandlingen belyser att utvecklingen av lärarstudenters professionella 
digitala kompetens i relation till undervisning och lärande kräver att 
pedagogiska syften harmoniseras med undervisningspraktik, institutionellt 
stöd och kritisk reflektion. 
 
Nyckelord 
digitala responssystem, studentdeltagande, lärarutbildning, digital 
kompetens, AI-genererad återkoppling 
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1 Introduction 

This thesis explores how digital response systems (RSs) are used in teacher 
education and how such use relates to developing teacher students’ 
professional digital competence, particularly in relation to the aspect of 
teaching and learning. Inevitably, the thesis also addresses how the use is 
shaped by ongoing technological advances, including the emergence of 
generative artificial intelligence (genAI), and how teacher educators and 
teacher students develop digital competence in relation to the tools and the 
ongoing advancement. Rather than treating these themes in isolation, the 
thesis highlights how they influence one another in practice. Understanding 
these interconnections requires acknowledging the current educational 
context, shaped by rapid technological development, policy shifts, and 
changing expectations on teachers’ digital competence. 

1.1 Changing conditions for teaching and learning 

Over the past decades, digital tools, broadly defined as software, hardware, or 
online platforms that support teaching, learning, and assessment, have 
become an integral part of education worldwide. These tools have continuously 
evolved alongside technological developments, often discussed under the 
umbrella of educational technologies to emphasize their embeddedness in 
social, pedagogical, political, and institutional contexts (Selwyn, 2021). While 
the digitalization of education has progressed steadily over time (Starkey, 
2020), recent global events have accelerated this transformation and 
intensified demands on teachers to develop digital competence. 
Understanding the use of RSs and AI in teacher education therefore requires 
situating the study within this rapidly changing educational landscape, marked 
by shifting policies, evolving technologies, and increasing expectations on 
teachers’ ability to use digital tools critically and pedagogically. 

This thesis project was conducted in Sweden between 2020 and 2025 and 
coincided with a period of extraordinary technological and societal change that 
reshaped educational practices and reignited debates about the role of digital 
tools in teaching and learning – the COVID-19 pandemic and the broader 
public release of genAI. The pandemic altered how people live, work, and 
engage with technology, rapidly normalizing online and blended learning 
environments. This transformation brought benefits and challenges, from 
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more flexible learning opportunities to concerns about unequal access, biases 
in online proctoring, and academic integrity (Williamson et al., 2021). The 
pandemic and subsequent restrictions forced many teachers and teacher 
educators to adapt their teaching methods rapidly, shifting much of their 
teaching to online and blended synchronous formats. As a result, teachers had 
to rely more heavily on digital tools than ever before. As the pandemic 
subsided, the launch of ChatGPT and other genAI tools in late 2022 marked 
another transformative shift in education, reinforcing the use of digital tools 
and sparking extensive debate on their potential, limitations, and ethical 
concerns (Williamson et al., 2021). 

These transitions not only accelerated the adoption and debate around 
digital tools in education but also brought long-standing challenges into 
sharper focus, including schools’ digital readiness, teachers’ preparedness, and 
the digital competence of teachers, teacher educators, and students (European 
Commission, 2021; Starkey et al., 2021). In the Nordic countries, particularly 
in Sweden, the development of digital competence is shaped by curriculum 
reforms and national strategies that promote digital innovation, while also 
allowing for considerable local interpretation and implementation (Godhe, 
2019). However, national strategies often set out ambitious goals for 
digitalization in education, but the practical implementation of these goals is 
frequently delegated to individual schools, teacher educators, and teachers 
(Willermark et al., 2024). While this approach supports local adaptation and 
professional agency, it can also result in fragmented interpretations of digital 
competence and uneven support structures, particularly within teacher 
education. These conditions underline the importance of exploring how digital 
tools are used in context, and how teacher students interpret and experience 
their pedagogical potential. 

1.2 Student participation – an ongoing issue 

One of the concerns that emerged during the pandemic was how to maintain 
student participation across different learning environments, whether onsite, 
online, or blended synchronous settings (Hamad, 2022; Salas-Pilco et al., 
2022). To address this, some teachers used asynchronous digital spaces to 
encourage participation through discussions in discussion boards, forums, or 
wikis (Mayhew et al., 2020). However, asynchronous tools were not suitable 
for use in order to create interactive, real-time participation in live teaching 
sessions. Therefore, to enhance student participation in synchronous 
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educational activities, many educators turned to response systems (RSs), 
which allow students to contribute in real-time, often anonymously, through 
their digital devices during a lecture or seminar (Kalleny, 2020; Martín-Sómer 
et al., 2021; Pichardo et al., 2021). Since their introduction in the 1960s, RSs 
have evolved from basic clicker systems with fixed numerical keypads to 
today’s online platforms, supporting a wide range of functions such as 
multiple-choice questions, open-ended prompts, live polls, and AI-generated 
feedback (Bessler & Nisbet, 1971; Judson & Sawada, 2002; Kocak, 2022). This 
evolution has expanded their pedagogical potential, allowing teachers to 
gather input in real time, encourage peer discussion, and even provide 
automated feedback to guide student learning. 

While RSs gained significant traction during the pandemic (Mishra et al., 
2020; Tsegay et al., 2022; Li et al., 2022), their use in onsite educational 
settings predates the pandemic, with many teachers already using them to 
encourage student participation (Mayhew et al., 2020). RSs have been used in 
educational settings for decades, but their increased use during the pandemic 
highlighted their benefits and the need for further research to understand how 
they can be effectively integrated into the classroom (Kocak, 2022). 

1.3 Response systems – an evolving digital tool 

Today’s RSs, often referred to as classroom, student, audience, electronic, and 
digital response systems, are widely used in educational contexts to support 
interaction and formative assessment across disciplines and levels (Einum, 
2019; 2020). By enabling real-time student input through digital devices, these 
systems offer educators immediate insight into students’ understanding and 
perspectives. Depending on the functions of the RS, teachers can design a 
variety of question types, including multiple-choice, open-ended responses, 
scaling, and rating, and display the results in formats such as bar charts, word 
clouds, or sequential submission grids. The students’ submissions are 
immediately tallied and can be displayed on a screen where the students and 
the educator can see and discuss them. The submissions can be presented in 
different ways: charts, one submission at a time, flowing grids, word clouds, or 
as speech bubbles, as shown in Figure 1. These visualizations can be used to 
spark discussion, clarify misconceptions, and support inclusive participation 
by enabling all students to contribute in both online and onsite settings (Çakır, 
2020). 
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Figure 1  
An illustration of a question and submissions in a response system 
 

 
 
The flexibility of RSs allows them to be used for a variety of pedagogical 
purposes, depending on teaching goals and learning contexts. For instance, 
activating prior knowledge, where a quick multiple-choice quiz at the 
beginning of a lecture can help educators and students gauge existing 
understanding of a topic and create a foundation for new learning (Lovett et 
al., 2023). RSs can also facilitate formative assessment by enabling real-time 
polling, allowing educators to identify potential misconceptions and adjust 
teaching accordingly (Black & Wiliam, 1998; Egelandsdal & Krumsvik, 2019). 
Another pedagogical use is peer instruction, where students first submit 
individual responses to a question or dilemma and then engage in small-group 
conversations before re-submitting an answer, a process that encourages 
critical thinking and collaborative reasoning (Mazur, 1997). Additionally, RSs 
can be integrated into retrieval-based learning strategies, where spaced 
quizzes throughout a course may reinforce memory retention and long-term 
learning (Brown et al., 2014). From a cognitive load perspective, RSs may also 
help manage information processing by breaking up lectures with interactive 
questions, allowing students to engage with content in smaller increments and 
reducing the risk of cognitive overload (Hunsu et al., 2016; Sweller, 1988). RSs 
can also support reflective practice by encouraging students to explain their 
thinking, respond to peers, and reconsider their views based on feedback. In 
large-group settings, their anonymity and instant feedback can lower the 
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threshold for participation and support metacognitive and dialogic learning 
(Çakır, 2020). 

However, despite their potential benefits, RSs also present challenges in 
educational settings. One common issue is superficial engagement, where 
students focus on selecting an answer quickly rather than reflecting on the 
content, especially if RSs are primarily used for recall-based multiple-choice 
questions (Draper & Brown, 2004). Technical issues such as unreliable 
internet connections, digital device compatibility problems, or lack of student 
access can also disrupt activities (Costa et al., 2022; Kocak, 2022). 
Additionally, designing questions that encourage learning remains challenging 
for educators (Beatty et al., 2006). While these challenges can be mitigated 
through thoughtful question design and instructional scaffolding, they 
highlight the importance of integrating RSs with clear pedagogical intent 
rather than as standalone tools. 

In the studies included in this thesis, several different RS platforms were 
used, either by teacher educators or teacher students during student teaching. 
Examples include widely known systems such as Mentimeter, Socrative, 
Kahoot, Lumio, Google Forms, and Microsoft Forms, as well as Curipod, which 
is, to our knowledge, unique in offering AI-generated feedback on individual 
submissions. By naming these platforms, the intention is not to compare their 
functionality in detail but to provide readers with context and recognition of 
tools that may already be familiar in educational practice. 

1.4 The rise of generative AI in education 

By early 2024, the rapid development of generative AI was reshaping how 
feedback could be designed and delivered in educational settings. In particular, 
the use of AI-generated feedback, automated responses generated by large 
language models or similar systems, began to influence how teachers and 
students interact with digital tools. Within teacher education, where feedback 
plays a key role in supporting student learning and professional development, 
the emergence of these tools introduced both opportunities and challenges. AI-
generated feedback offers the potential for timely, structured responses that 
can help teacher students identify errors, improve their understanding, and 
work more independently with course content (Markauskaite et al., 2022). 
Some studies suggest that such feedback may, in some cases, be clearer and 
more systematically presented than teacher feedback, thereby making large-
scale support more accessible (Dai et al., 2024; Carvalho et al., 2022). 
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However, this development also raises questions about the reliability, 
contextual appropriateness, and educational value of AI-generated responses. 
Concerns include the risk of generic or inaccurate feedback, ethical issues such 
as bias and lack of transparency, and reduced interaction between students 
and teachers (Magnusson & Israelsson, 2024; Sperling, 2024). Swedish 
classroom experiences further indicate that even well-designed AI systems 
may be abandoned when they do not align with teachers’ goals or established 
teaching practices (Utterberg Modén et al., 2021). These concerns are 
especially relevant in teacher education, where feedback should not only 
correct misunderstandings but also support teacher students’ ability to reason, 
reflect, and prepare for their future role as teachers. 

Feedback has long been understood as a fundamental part of learning, 
influencing students’ motivation, self-assessment, and knowledge 
development (Hattie & Timperley, 2007). Traditionally provided by teachers 
or peers, feedback now benefits from AI’s speed and constant availability. 
While AI introduces new opportunities for providing feedback, it is not 
sufficient on its own to support active student participation. Students still 
benefit from educational activities that involve asking and answering questions 
(Chi, 2009), working with peers (Gillies, 2016), and taking part in classroom 
discussions (Mercer et al., 2019). This underscores the need for digital tools 
that support not only feedback delivery but also interaction and reflection. In 
this regard, the introduction of generative AI has not diminished the 
importance of active participation in live settings; on the contrary, it highlights 
the ongoing value of tools and strategies that encourage student participation, 
especially in teacher education, where understanding how to design activities 
that combine participation, feedback, and guided discussion is essential for 
developing professional teaching skills (Laurillard, 2013; Laurillard et al., 
2018). 

One area where the needs for participation, reflection, and formative 
feedback converge is RSs. As these tools continue to evolve, some have begun 
to integrate AI-generated feedback features, opening new possibilities for how 
feedback can be used during class. Traditionally, RSs have been used to gather 
student input in real time, offering teachers a way to gauge understanding and 
adjust their teaching accordingly, in line with formative assessment (Black & 
Wiliam, 2009; Egelandsdal & Krumsvik, 2019). With the addition of AI, RSs 
are shifting from simple polling tools to more advanced systems that can 
provide students with immediate, tailored feedback. This development 
prompts new questions about how RSs, both with and without AI, affect 
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teaching and learning in teacher education. It also emphasizes the importance 
of helping teacher students develop AI literacy, which includes not only 
learning to use AI tools but also evaluating their pedagogical usefulness, 
limitations, and relevance for their future profession (Mannila et al., 2025). 

1.5 Digital competence in a post-digital world 

Apart from affecting daily life, the pandemic and rise of generative AI sparked 
numerous questions in related to technology and learning in our, by some 
described as a “postdigital”, world, where digital technologies are no longer 
seen as new or separate but as deeply embedded in all aspects of society, 
including education (Jandrić et al., 2018). From a postdigital perspective, all 
education, even that not explicitly labelled as digital, incorporates both digital 
and non-digital dimensions in its design and practice (Hrastinski et al., 2019). 
As technology continues to evolve, it is no longer just a question of whether 
digital tools should be used in education but rather how they can be integrated 
effectively to support teaching and learning. What do students need to learn? 
What kinds of assignments and activities should be designed for students to 
learn? How can they be assessed? How and why should digital tools be used 
for teaching and learning? These questions are not new but have renewed 
urgency in an increasingly digitalized society. More specifically, in the context 
of this thesis and related to teacher education, this raises questions about why 
and how digital tools are used, and how the use influences teacher students’ 
opportunities to develop their digital competence. 

The need for teachers to develop digital competence has been a 
longstanding priority in educational policy and research, paralleling ongoing 
technological advancements (Koehler & Mishra, 2009; Starkey, 2020). 
According to international frameworks and national school policy documents 
in Sweden, there is a clear mandate for teachers and students to develop digital 
competence, including the ability to use digital tools securely, appropriately, 
and critically for teaching and learning (Punie & Redecker, 2017; Swedish 
National Agency for Education, 2022). However, using digital tools in 
education encompasses multiple dimensions. It involves technological 
proficiency, where teachers must be familiar with various digital tools and 
understand how to integrate them efficiently into pedagogy (From, 2017; Lund 
et al., 2014). Equally important is critical digital literacy, which enables 
teachers to evaluate digital resources, address misinformation, and promote 
ethical, data-conscious practices, particularly in AI-driven learning 
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environments where privacy and algorithmic bias are key concerns (Martin & 
Grudziecki, 2006; Selwyn, 2022). 

Furthermore, pedagogical adaptability plays a crucial role in digital 
competence. Teachers must be able to modify their teaching strategies to 
accommodate different digital tools and learning contexts (Redecker & Punie, 
2017). This adaptability also extends to encouraging student participation, as 
digital tools still should not merely serve as content delivery mechanisms but 
as facilitators of collaborative, interactive, and inquiry-based learning 
(Laurillard, 2013). As mentioned previously, an example of such digital tools 
is response systems (RSs). 

1.6 Motivation, aim, and research questions 

Despite the emphasis on digital competence in teacher education, research on 
the practical implementation of digital tools, particularly RSs, with or without 
AI functionality, remains limited. While RSs have been widely studied in 
primary, secondary, and higher education, most often for their ability to 
support student participation, their specific role in teacher education, 
particularly in developing teacher students’ digital competence and teaching 
practice, has received considerably less attention (Kocak, 2022). This 
knowledge gap becomes particularly relevant in light of recent political 
developments in Sweden, such as the withdrawal of the national digitalization 
strategy and a curriculum review. These developments underscore the need to 
critically examine how digital competence is understood and enacted in 
teacher education, particularly in contexts where policy ambitions are high, 
but enactment is shaped by local interpretations (Willermark et al., 2024). 

In practice, a number of challenges persist. A disconnect between policy 
ambitions and the actual integration of digital tools in teacher education is 
indicated by previous scholars (Lindfors et al., 2021; Willermark et al., 2024; 
Edstrand & Sjöberg, 2023). Digital competence is expected of both teacher 
educators and teacher students, yet it is not always systematically supported 
or developed (Amhag et al., 2019; Instefjord & Munthe, 2017; Tondeur et al., 
2019). This contributes to uneven digital proficiency and inconsistent use of 
digital tools, where technology is sometimes applied without pedagogical 
alignment or systematic integration into teaching and learning practices 
(Heitink et al., 2016; Öberg, 2024). Some students and teacher educators have 
extensive experience, while others have had limited exposure. Moreover, 
teacher students are not always given opportunities to develop their digital 
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competence during student teaching, nor to relate their use of digital tools to 
theoretical perspectives (Tondeur et al., 2017; Edstrand & Sjöberg, 2023). 
These challenges illustrate a deeper gap between theory and practice, where 
expectations around digital competence in policy and coursework are not 
always matched by how digital tools are used and experienced in student 
teaching and everyday educational settings. 

As teacher education programs seek to equip future teachers with the 
digital competence required by international frameworks and the national 
curriculum (Swedish National Agency for Education, 2022), there is a need to 
understand how digital tools like RSs can be used to engage teacher students 
in educational activities and to develop their teaching strategies. However, 
teacher educators and teacher students bring varied experiences, perceptions, 
and levels of digital proficiency to their engagement with RSs, influencing how 
these tools are adopted and applied. Understanding these experiences and 
their impact on the use and perceived value of RSs in teacher education 
remains a notable research gap.  

Therefore, to understand how RSs are used in teacher education, not only 
as tools for facilitating participation but as part of broader pedagogical 
practices that contribute to developing teacher students’ professional digital 
competence, this thesis puts their role in context. The aim is to explore how 
RSs are used in teacher education, with particular attention to their 
pedagogical purposes, the contextual conditions shaping their use, and their 
potential to support digital competence in relation to teaching and learning. 
While much research has focused on general frameworks and policies, fewer 
studies have examined how digital competence is enacted in concrete 
educational activities. By analyzing RSs as mediating artifacts within teaching 
and learning situations, the thesis intends to offer a practice-oriented 
perspective on how digital competence can be developed through purposeful 
and contextually situated uses of digital tools. To address this aim, the 
following three research questions are explored across the four papers: 

 
1 Why and how do teacher educators and teacher students use RSs? 
2 What challenges and opportunities are related to the use of RSs in 

teacher education? 
3 How do teacher students reason about using RSs as students and 

future teachers to develop digital competence for teaching and 
learning? 
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1.7 My background and its impact 

Given the focus of this thesis on the intersection of technology and learning, it 
is important to reflect on how my background relates to these domains. As both 
a doctoral student and an experienced teacher, I bring a dual perspective that 
influences this research. My multi-layered identity has shaped my approach, 
as I navigate the balance between being an insider with practical experience 
and maintaining a critical research stance. 

Alongside my teaching experience, I have extensively engaged with 
research on digital tools in education, particularly response systems. This 
literature has helped me frame questions, design methods, and analyze 
findings. It has also allowed me to reflect on how my experiences align or 
contrast with prior studies and identify gaps that my research seeks to address. 

Over the past decade, I have given lectures and workshops across the 
Nordic countries on using digital tools in education. These encounters with 
countless teachers have offered insights into their concerns and everyday 
challenges, providing a broad understanding of how digitalization affects 
teaching practice beyond what research often captures. These ongoing 
dialogues have greatly enriched my research. They have helped me stay 
responsive to teachers’ evolving needs and recognize recurring patterns in how 
digital tools are perceived and used. This has motivated me to bridge research 
and practice, making findings more accessible and applicable to teachers. In a 
time when education is expected to be both evidence-based and rooted in 
experience, this connection is especially important. 

My combined role as teacher and doctoral student offers clear 
advantages, particularly in my understanding of classroom dynamics and the 
practical challenges teachers face when integrating digital tools. My familiarity 
with both the theory and practice of using RSs in educational settings allowed 
me to find and apply a research framework grounded in real-world teaching 
scenarios that also align with established academic discourse. It has also 
fostered trust and openness in interviews with teachers, where shared 
professional backgrounds encouraged candid discussions. This mutual 
understanding has deepened the data collection and enhanced the relevance 
of my findings. 

While my dual role offers valuable insights, it also carries certain risks. I 
am aware that my teaching background may have influenced how I interpreted 
the data, particularly in recognizing instances where digital tools supported 
participation or formative feedback, reflecting situations I had encountered in 
my own practice. Although this experiential lens enriched the analysis, it also 
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required a high degree of reflexivity. To address this, I have been transparent 
about how my background may have shaped my interpretations and have 
consciously worked to distinguish my own perspectives from those of the 
participants. By drawing on previous research, collaborating with co-authors, 
and engaging in peer review, I have sought to ensure that the participants’ 
voices are authentically represented and that my findings are critically 
examined from multiple angles. 

As a teacher, I have a natural and deep interest in learning. However, in 
this research, my primary focus is on exploring and studying teacher educators’ 
and teacher students’ experiences of educational activities where digital tools, 
such as RSs, for instance, are used to encourage student participation – a factor 
commonly associated with learning. While an educational context is often 
considered synonymous with a learning context, I deliberately use the former 
in this research, as I am not directly assessing learning outcomes. Instead, my 
research explores how RSs are used in educational contexts, for instance, 
through student participation. Nevertheless, the term “learning” appears 
throughout this thesis, particularly when referring to previous research, where 
the focus has been on evaluating learning processes and outcomes. 

Finally, my familiarity with teacher education runs deep. I have studied, 
taught, and developed professionally within this field. Since completing my 
teaching degree in 2010, I have witnessed and participated in the ongoing 
evolution of teacher education. As a future researcher and educator, I hope to 
contribute to this development with insights that support the thoughtful 
integration of digital tools. My connection with practitioners helps ensure that 
my research remains grounded in real-world needs. At the same time, this 
work reflects my personal and professional journey – one I look forward to 
continuing alongside colleagues and students. 
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2 Background 

 
This chapter situates the thesis within the broader context of teacher 
education, digital competence, and the evolving demands of the teaching 
profession, with particular attention to the Swedish educational system. To 
explore why and how RS are used in teacher education, and how such use may 
support teacher students’ development of digital competence in relation to 
teaching and learning, it is important to understand the conditions that might 
shape teaching and learning in this setting. By examining structural, 
pedagogical, and technological factors influencing teacher education, this 
chapter lays the foundation for understanding the complexities of developing 
digital competence among future teachers. 

Teacher education operates at the intersection of theory and practice, 
where teacher educators are tasked not only with imparting subject knowledge 
but also with modeling effective pedagogical strategies. In today’s digital 
landscape, this dual responsibility extends to integrating digital tools in ways 
that support both teaching and learning. As educational institutions emphasize 
the development of digital competence, teacher educators face the challenge of 
preparing students for a profession where digital tools are an integral part of 
the learning environment. However, the implementation of digital competence 
within teacher education varies, shaped by institutional frameworks, educator 
beliefs, and students’ own experiences. 

2.1 The dual task of teacher educators and teacher students 

Teacher educators’ distinct and dual task of educating future teachers includes 
supporting students’ ongoing learning while exemplifying appropriate and 
purposeful teaching strategies. On the one hand, they are tasked with 
preparing future teachers by ensuring they acquire the necessary knowledge 
and skills to be effective in their classrooms. This requires a comprehensive 
understanding of both theoretical and practical teaching components, as well 
as the capability to cater to the varied needs of teacher students. On the other 
hand, teacher educators are expected to demonstrate best practices in 
pedagogy. By doing so, they provide teacher students with concrete examples 
of teaching strategies, reinforcing the concepts being taught. In this context, 
teacher educators function both as facilitators of learning and as 
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representatives of the teaching practices they promote, aiming to equip teacher 
students for the complexities of the education profession. 

At the same time, teacher students also inhabit a dual role, as students 
within the teacher education program and as future teachers preparing to 
teaching themselves. This duality implies that they are simultaneously 
recipients and prospective enactors of teaching, expected to absorb, interpret, 
and apply the pedagogical strategies they encounter. As articulated by 
Shulman (1986), teacher students must navigate both the what and the how 
of teaching. They are not only acquiring subject matter knowledge but also 
learning how to teach that knowledge. Bridging the gap between theory and 
practice is a central, ongoing challenge in this process (Darling-Hammond, 
2000; Korthagen et al., 2001; Hatch et al., 2016; Tang et al., 2019), particularly 
during student teaching, where theoretical understandings are tested in real 
classroom environments (Molander & Hamza, 2021). 

This dual role applies to both teacher educators and teacher students, 
albeit in different ways, and requires continuous reflection and professional 
judgment. For teacher educators, the challenge lies in balancing the roles of 
teacher and role model, simultaneously facilitating student learning while 
demonstrating effective teaching practices. For teacher students, the challenge 
lies in being both learners and future teachers, expected to engage with content 
as students while also critically observing, evaluating, and applying 
pedagogical strategies as future teachers. From a sociocultural perspective, 
such professional development can be understood as a process of 
appropriation (Säljö, 2000), where knowledge, practices, and ways of 
reasoning are gradually taken up through participation in educational 
activities. In this context, teacher students appropriate, or gradually adopt and 
make their own, the pedagogical reasoning and professional norms that 
surround them. 

A key part of what is appropriated in this process is an understanding of 
how to design for and encourage student participation. This becomes 
particularly significant in the design of educational activities that aim to 
encourage such participation, an important aspect in teacher education since 
research for long has indicated a correlation between student participation and 
learning outcomes (Astin, 1984; Fredricks et al., 2004). Yet, participation 
cannot be assumed; it must be deliberately designed into learning 
environments (Common et al., 2020; Owiny et al., 2018). When teacher 
educators model participation-oriented activities and teacher students 
participate in them, while simultaneously evaluating their effectiveness from a 
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teacher’s point of view, opportunities for the students’ professional 
development arise. By experiencing the effects of participation in their own 
training, teacher students could develop an understanding of its implications 
for classroom dynamics and, eventually, student learning. Digital tools, such 
as RSs, are often used to encourage such participation across different learning 
environments (Einum, 2019; Mayhew et al., 2020; Koçak, 2022). 

This intersection between participation and digital tool use highlights 
one of the teacher educators’ central responsibilities: to prepare teacher 
students for a profession where digital tools are used appropriately in teaching. 
However, previous research indicates that it is challenging to understand the 
synergies between using digital tools and student learning (Dalby & Swan, 
2019; Higgins et al., 2012). Teacher students need to be able to understand 
why and how digital tools can be used in teaching, and well-grounded 
examples of how to use digital tools for teaching and learning need to be 
included as a natural part of their education (Tondeur et al., 2012, 2017; 
Gunter & Reeves, 2017). This responsibility also involves developing a critical 
understanding of the broader implications of technology in education. From 
this perspective, teacher educators not only need to model how to use digital 
tools effectively but also guide teacher students in reflecting on why these tools 
are used, for whom, and with what consequences. 

According to international frameworks and national school policy 
documents in Sweden, a key component of teachers’ digital competence is the 
ability to securely, appropriately, and critically use digital tools in teaching 
(Punie & Redecker, 2017; Swedish National Agency for Education, 2022). 
However, it is not sufficient for teacher students to simply learn how to use 
these tools practically; at the same time, they must also develop an 
understanding of how such tools contribute to promoting learning (Tondeur et 
al., 2012). Equally important is the ability to decide when using digital tools 
does not contribute to improving students’ learning conditions. To prepare 
teacher students for these complex decisions, teacher educators must integrate 
digital tools into their teaching in ways that allow students to assess their 
benefits and limitations critically. This approach support future teachers in 
assessing whether digital tools function as effective aids or potential 
hindrances in different educational contexts. 

Recent research highlights that teacher educators differ in how they 
perceive their role in supporting teacher students’ digital competence 
development. According to Nagel (2025), these perceptions depend on 
educators’ professional identity, experience, and teaching beliefs. While some 
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actively integrate digital competence development as core to their teaching, 
others see their role as limited to technical or subject-specific tasks. This 
variability underscores the importance of clarifying teacher educators’ roles 
and supports calls for collective responsibility and explicit pedagogical 
modeling in teacher education (Nagel, 2025; Instefjord & Munthe, 2017; 
Edstrand & Sjöberg, 2023). 

Thus, teacher educators must not only integrate digital tools into their 
own teaching but also model intentional and pedagogically grounded use. This 
dual task aligns with their dual role, expected to both use and teach with 
technology. This dual responsibility is echoed by Tondeur et al. (2019), who 
emphasize that teacher educators serve as “gatekeepers” in preparing future 
teachers for technology integration. They highlight the variation in teacher 
educators’ ICT profiles and stress the importance of strategies such as 
modeling, reflection, and authentic experiences to support teacher students’ 
digital competence. However, recent research shows variation in how this role 
is enacted. While some teacher educators demonstrate and discuss effective 
digital teaching strategies, others tend to focus more on tool operation and less 
on pedagogical aspects like differentiation, feedback, or student autonomy 
(Uerz et al., 2024). These differences highlight the need for structured and 
systematic support for teacher educators themselves. This dual responsibility 
increasingly includes developing what has been conceptualized as teachers’ 
professional digital competence – the ability to critically and pedagogically 
integrate digital tools into teaching practices. It emphasizes that digital 
competence is not only a matter of technical proficiency but involves 
navigating the pedagogical, relational, and institutional dimensions of digital 
tool use (Skantz-Åberg et al., 2022). 

2.2 Digital competence in teacher education 

Teacher education research has long emphasized the importance of preparing 
future educators to navigate the complexities of teaching and learning in a 
digitally mediated world (Koehler & Mishra, 2009; Starkey, 2020). Studies 
highlight that digital tools are reshaping classroom practices and influencing 
pedagogical approaches, assessment methods, and student participation 
(Røkenes & Krumsvik, 2016; Tondeur et al., 2017). However, the effectiveness 
of digital tools depends on how they are integrated into teaching (Heitink et al, 
2016). Consequently, developing teacher students’ digital competence is one 
of several key focuses in teacher education. Ensuring future teachers can 
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critically assess, select, and implement digital tools requires structured 
training beyond technical proficiency and emphasizes pedagogical application 
(Tondeur et al., 2017). Several conceptual frameworks have been developed to 
support this, such as TPACK (Koehler & Mishra, 2009), Starkey’s (2020) 
model, TPDC framework (Falloon, 2020), and international initiatives by 
UNESCO (2018) and ISTE (2017). While such frameworks offer structured 
approaches to digital competence, recent research emphasizes the importance 
of viewing teachers’ digital competence as situated in everyday teaching 
practice. Rather than focusing solely on technical skills, this broader 
understanding highlights the interplay between pedagogical reasoning, 
technological tools, and the contexts in which they are used. In line with this 
perspective, recurring aspects that extend beyond technical proficiency have 
been identified (Skantz-Åberg et al., 2022): technological competence, content 
knowledge, attitudes to technology use, pedagogical competence, cultural 
awareness, critical approach, and professional engagement. Together, these 
dimensions underscore that digital competence involves making informed, 
context-sensitive decisions about when and how digital tools can support 
teaching and learning. 

Among the most widely applied in European contexts is the DigCompEdu 
framework (Punie & Redecker, 2017), which defines six areas of educators’ 
digital competence: professional engagement, digital resources, teaching and 
learning, assessment, empowering learners, and facilitating learners’ digital 
competence. These areas span from educators’ own professional use of digital 
tools to their ability to design, implement, and assess learning activities 
supported by digital technology. The “Teaching and Learning” area of the 
DigCompEdu framework is particularly relevant to this thesis, as it addresses 
how educators use digital technologies to plan and deliver teaching, foster 
interaction, and support collaborative and self-regulated learning. It also 
highlights the importance of digital tools in formative assessment and adapting 
teaching to meet diverse student needs. 

DigCompEdu has been used to identify competence gaps among teacher 
educators, guide professional development, and assess digital maturity 
(Aiastui et al., 2021; Cabero-Almenara et al., 2020), as well as to evaluate the 
integration of digital tools in teacher education and explore related benefits 
and challenges (Engen, 2019; Instefjord & Munthe, 2017) – though it has also 
been subject to critique. Scholars have pointed out its limitations, such as 
overemphasizing generic competencies and insufficient attention to specific 
pedagogical contexts (Castañeda et al., 2022). In this thesis, DigCompEdu is 
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referenced to illustrate how digital competence is conceptualized at policy and 
institutional levels. Frameworks like DigCompEdu help illuminate broader 
expectations placed on teacher educators and students, but they do not fully 
capture the situated, pedagogical use of tools such as RSs in teacher education. 
Instead, this thesis focuses on how teacher educators and teacher students use 
digital tools in context – why, how, and with what pedagogical intentions. 

Research on teacher education points to a broader challenge: digital 
competence training in teacher education often emphasizes technical 
proficiency over pedagogical integration. Scholars have argued that teacher 
educators should provide more practical, hands-on opportunities for teacher 
students to critically assess and apply digital tools in authentic teaching 
scenarios (Røkenes & Krumsvik, 2016; Tondeur et al., 2017). When teacher 
educators incorporate digital tools into their own teaching practices, they not 
only aim to enhance students’ learning experiences but also model best 
practices, thereby developing a deeper understanding of how technology can 
be integrated into pedagogy (Instefjord & Munthe, 2017; Reisoğlu & Çebi, 
2020).  

Despite substantial policy emphasis on digital competence, challenges 
persist in translating these policies into effective teaching practices. Research 
indicates that many teachers feel uncertain about integrating digital tools 
beyond basic applications (Tondeur et al., 2017). Long-standing studies have 
shown that teachers who perceive digital tools as valuable are more inclined to 
integrate them into their teaching (Ottenbreit-Leftwich et al., 2010; Koehler & 
Mishra, 2009). However, some teachers limit their use of digital tools as they 
are not convinced of their effectiveness in enhancing student learning. While 
many teachers have used digital tools to improve pedagogy and subject 
content, their professional reasoning often has emphasized the attractiveness 
and efficiency of digital tools rather than their pedagogical value (Heitink et 
al., 2016). The coherence between digital tools and pedagogical objectives is 
key to determining purposeful technology integration. Yet, studies indicate 
that many teachers struggle to align their professional reasoning with their 
actual practical use of digital tools (Heitink et al., 2016). 

2.2.1 AI literacy – a part of digital competence (?) 

As AI becomes increasingly embedded in digital tools used in education, 
teacher students also need to develop AI literacy, a competence that combines 
technical understanding with critical reflection, ethical awareness, and 
pedagogical judgment. According to the draft of the AILIT Framework (OECD, 
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2025), it entails the ability to understand how AI systems work, how they 
influence decisions, and how to engage with them responsibly in teaching and 
learning contexts. This need for AI literacy is also emphasized in UNESCO’s 
guidance on AI in education, which underlines that educators should be 
equipped not only to use AI tools, but also to understand their implications for 
human agency, inclusion, equity, and ethics (UNESCO, 2024). According to 
UNESCO, AI literacy involves the capacity to understand how AI works, 
evaluate its impact on teaching and learning, and make informed, ethical 
decisions about its use. Importantly, the framework stresses that teacher 
education must prepare future educators to critically assess both the promises 
and risks of AI, and to safeguard pedagogical and professional values in 
increasingly data-driven educational environments. Similarly, previous 
research has highlighted the lack of pedagogical and ethical perspectives in AI-
related educational research and emphasized the need for educators to 
critically examine how AI applications are integrated into teaching (Zawacki-
Richter et al., 2019). 

Recent updates to the European framework for citizens DigComp 2.2 
reflect a growing emphasis on AI and learning analytics as integral 
components of educators’ digital competence (Vuorikari et al., 2022). 
Integrating AI-driven tools in teacher education introduces opportunities and 
challenges, raising important questions about pedagogical value, data privacy, 
and the potential for these technologies to enhance formative assessment 
(Reisoğlu & Çebi, 2020; Giannakos et al., 2024). As digital technologies evolve, 
studies underscore the need for teacher education programs to remain 
responsive and ensure that emerging tools are applied in pedagogical ways 
(Caena & Redecker, 2019). Despite these developments, AI literacy remains 
largely absent in teacher education, and further research is needed to 
understand how both teacher students and educators use AI-enhanced tools in 
practice (Sperling et al., 2024). These developments bring attention to the 
pedagogical implications of AI-generated feedback. While such systems offer 
scalable and immediate responses, they risk reducing feedback to 
decontextualized, seemingly neutral outputs that lack relational depth. 
Feedback research emphasizes its dialogic and interpretive nature, where 
pedagogical judgment and responsiveness are key to supporting learning 
(Ajjawi & Boud, 2017; Winstone et al., 2017). This is further emphasized by 
recent work suggesting that while AI-generated feedback can be useful for 
certain surface-level tasks, it cannot replace the professional judgment 
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required to interpret student thinking or support deeper learning (Hamilton et 
al., 2023). 

In this light, one might ask to what extent AI-generated feedback can 
support, rather than substitute, the kind of pedagogical dialogue that 
stimulates learning. As Selwyn noted in 2021, the interface between AI and 
pedagogy calls for educators to maintain interpretive authority and ethical 
responsibility, especially in formative assessment. Recent research also 
emphasizes that AI literacy should be understood as a multidimensional 
competence, identifying conceptual understanding, ethical and societal 
awareness, critical reflection, and the ability to engage with AI systems as key 
components (Mannila et al., 2025). These categories highlight the complexity 
of preparing future teachers to navigate AI in education responsibly. 

At the same time, there is an ongoing discussion about whether AI 
literacy should be seen as a dimension of digital competence or as a 
competence in its own right (Stolpe & Stenliden, 2025). The increasing 
pedagogical and ethical complexity of AI may warrant a conceptual separation, 
where notions such as AI literacy and AI didactics highlight competences that 
go beyond traditional understandings of digital competence. From this 
perspective, teacher education may need to integrate AI into existing digital 
competence frameworks to critically examine how these emerging 
competences can be addressed explicitly. While this dissertation follows the 
interpretation of AI literacy as part of digital competence, it is important to 
remain open to the possibility that future research and practice may 
conceptualize it as a distinct competence, given its unique implications for 
teaching and learning. 

The international insights above resonate with current discussions in the 
Swedish context, where digital competence is not only a policy priority but also 
a formal requirement within teacher education. However, how this 
competence is interpreted and developed varies significantly across 
institutions. 

2.2.2 The Swedish context 

In Sweden, digital competence is a mandated aspect of education embedded in 
national policy documents and curricular frameworks. The Swedish National 
Agency for Education (2022) emphasizes that all students should develop 
digital competence as part of their education, highlighting the necessity for 
teachers to be proficient in using digital tools to support learning. To ensure 
that all students receive an equitable education, digital competence is included 



 33 

in the national curriculum. In school, all students should have the opportunity 
to develop the ability to: 
 

• understand the impact of digitalization on society and individuals, 
• use and comprehend digital tools and media, 
• adopt a critical and responsible approach, and 
• solve problems and translate ideas into action using digital tools. 

 
As outlined in the national curriculum, schools are responsible for ensuring 
that students can use digital tools to search for knowledge, process 
information, solve problems, create, communicate, and learn (Swedish 
National Agency for Education, 2022). This means that teachers must be 
skilled in using digital tools and able to critically assess their pedagogical value 
and limitations. In addition to formal policy requirements, digital competence 
is increasingly viewed as a dynamic component of teachers’ professional 
development. In Sweden, digital competence is not an optional skill but a 
mandated aspect of education embedded in national policy documents and 
curricular frameworks. 

Importantly, digital competence is increasingly conceptualized as a central 
component of teachers’ professional development. This broader view is echoed 
in the growing use of the term teachers’ professional digital competence, which 
highlights the competence as situated, relational, and deeply tied to practice 
(Skantz-Åberg et al., 2022). In the Swedish context, teacher educators are 
expected to fulfill a dual didactic task: to both teach with digital tools and 
support student teachers in developing the digital competence required for 
their future classrooms (Lindfors et al., 2021; Lindfors & Olofsson, 2023). 
However, recent studies have shown that this responsibility is not always 
supported in policy or practice. For example, digital competence is unevenly 
embedded in Swedish teacher education programs, with significant variation 
in how national goals are translated into course content (Lindfors et al., 2021; 
Lindfors & Olofsson, 2023). Some initiatives have begun to address these 
challenges through practical experimentation. One example is a development 
project at Linköping University, which explored how AI literacy and didactics 
can be introduced in teacher education through course-integrated activities 
and critical reflection (Stolpe & Stenliden, 2025). 

Rather than being treated as a set of technical skills to be learned 
separately, digital competence is increasingly understood as part of teachers’ 
ability to make informed pedagogical decisions, collaborate with colleagues 
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and students around the use of digital tools, and adapt to the institutional and 
technological conditions in which teaching takes place (Skantz-Åberg et al., 
2022). This aligns with calls for teacher education to go beyond technical 
training and support the development of contextually aware and critically 
reflective digital practices (Tondeur et al., 2017; Heitink et al., 2016; Røkenes 
& Krumsvik, 2016). In this light, learning to use tools such as RSs becomes not 
only a matter of operational skill, but part of a broader professional formation 
– one that involves reflection, dialogue, and the capacity to judge when and 
how digital tools contribute to educational activities. 

For teacher students to meet the requirements of their future profession, 
they must develop the ability to integrate digital tools into teaching in an 
effective way that promotes learning. The Swedish Higher Education 
Ordinance stipulates that to obtain a teaching degree, students must 
“demonstrate the capacity to use digital aids assuredly and critically in 
educational processes and to take into account the significance of the role of 
different media and digital environments in this respect” (Swedish Council for 
Higher Education,1993, revised 2024). This requirement underscores that 
teacher students must move beyond basic digital literacy and develop a 
nuanced understanding of using digital tools to promote learning. 

Swedish education policy promotes the use of digital tools but also 
emphasizes the importance of critical digital literacy. According to the 
curriculum, schools should support students in developing an understanding 
of how digitalization affects individuals, societal structures, and democratic 
processes (Swedish National Agency for Education, 2022). This broader 
perspective on digital competence means that teacher students must not only 
learn how to use digital tools but also develop a reflective and critical stance 
toward their implementation in educational settings. Moreover, teacher 
students must be prepared to teach digital competence to their own students, 
ensuring that future generations of learners can navigate digital environments 
responsibly and effectively. The curriculum explicitly states that all students 
should be able to develop a critical and responsible approach to digital 
technology, enabling them to recognize opportunities, understand risks, and 
critically assess information (Swedish National Agency for Education, 2022). 

In practice, however, the implementation of digital competence in the 28 
teacher education programs available across Sweden varies. Each university 
and teacher education institution interprets and implements the national 
digital competence goals differently, leading to inconsistencies in how teacher 
students are prepared to use digital tools in their future classrooms (Lindfors 
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et al., 2021). Some programs integrate digital competence systematically, 
incorporating it across courses and practical training such as student teaching, 
while others treat it as a separate component rather than an embedded part of 
teacher education. This variability raises concerns about whether all teacher 
students receive equal opportunities to develop the adequate digital 
competence needed in their future profession. This is consistent with findings 
by Löfving (2025), who shows how teachers in Swedish schools often interpret 
digital competence in narrow, tool-focused terms, and struggle to integrate it 
within everyday pedagogical practice. Her study reinforces the need to 
understand digital competence as shaped by contextual and institutional 
conditions – a perspective also reflected in the present thesis. These local and 
institutional differences are influenced by broader developments in national 
education policy, where the role and value of digital tools have become 
increasingly debated. 

This debate has coincided with a broader political shift in Swedish 
education policy, where earlier ambitions to promote digital competence have 
been partially reversed. The national digitalization strategy for schools was 
withdrawn in 2023 and a curriculum review was initiated to reconsider the role 
of digital tools in education. While these changes reflect a growing concern for 
foundational skills such as reading and writing, they also risk deprioritizing 
digital competence at a time when technological developments, including AI, 
are affecting the conditions for teaching and learning. 

These policy changes and institutional challenges highlight a broader point, 
also identified by scholars: digital tools themselves do not automatically lead 
to increased participation or improved pedagogical outcomes, but their 
effectiveness is highly dependent on how they are integrated into educational 
settings (Öberg, 2024). This aligns with findings indicating that while many 
teacher educators acknowledge the importance of digital tools, they often 
struggle to move beyond their use for administrative and communicative 
purposes toward purposeful pedagogical integration (Amhag et al., 2019). A 
lack of structured pedagogical training in digitalization, time constraints, and 
limited professional development opportunities contribute to these disparities 
(Amhag et al., 2019). Moreover, findings indicate that teacher educators often 
feel unprepared to model effective digital tool use for their students, which 
further limits teacher students’ ability to integrate technology into their 
teaching practice (Edstrand & Sjöberg, 2023). 

The integration of digital competence in Swedish teacher education extends 
beyond using digital tools – it is about ensuring their effective, critical, and 
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purposeful application. Teacher students must develop the ability to evaluate 
when digital tools genuinely enhance learning and when their use may be 
unnecessary or even counterproductive. A Norwegian study suggests that 
digital competence is best developed when embedded within authentic 
teaching and learning experiences rather than being treated as a separate skill 
set (Gudmundsdottir & Hatlevik, 2018). However, Swedish teacher education 
programs have been criticized for providing insufficient opportunities for 
students to link theoretical knowledge of digital tools with practical classroom 
applications (Edstrand & Sjöberg, 2023). 

Developing digital competence among future teachers requires more than 
exposure to digital tools; it necessitates guidance from teacher educators, 
where they model the pedagogical use of the digital tools. Since teacher 
students often shape their professional identity by observing and modeling 
their instructors’ practices, teacher educators play a crucial role in 
demonstrating how digital tools, including RSs, can be integrated into 
teaching. However, research shows that many teacher educators struggle with 
this role, as they themselves require more training and pedagogical support in 
digitalization (Amhag et al., 2019). Without targeted professional 
development, teacher educators may struggle to effectively model best 
practices for using digital tools in ways that enhance teaching and learning. 

The challenges of developing digital competence into teacher education are 
not unique to Sweden. Studies have found that across different educational 
systems, teacher educators often lack adequate professional development in 
digital pedagogy, hindering their ability to effectively prepare future teachers 
(Tømte et al., 2015). To address these issues, experts advocate for a more 
cohesive approach to digital competence training in teacher education, where 
professional learning is continuous and embedded throughout teacher 
programs rather than confined to isolated workshops or courses (Voogt & 
McKenney, 2017). This highlights the dual responsibility of teacher educators 
– not only to equip teacher students with digital competence but also to serve 
as role models, demonstrating intentional, pedagogically sound, and reflective 
use of digital tools in teaching, based on a solid theoretical foundation. 
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3 Theoretical framing 

This chapter presents the theoretical background that is used to frame this 
thesis. Since all the included papers were closely tied to practical applications 
and offered limited space for theoretical elaboration, this section explains how 
my framework gradually evolved throughout the research process. 

3.1 Understanding learning as a social process 

During this project, I have been interested in how teacher educators used RSs 
to support dialogue, collaboration, and student participation. These interests 
aligned with theories emphasizing the social and cultural embeddedness of 
learning, such as social constructivism and sociocultural theory. Social 
constructivism highlights how individuals actively construct knowledge 
through interaction with others, suggesting that learning occurs as learners 
make sense of shared experiences in social contexts (Palincsar, 1998; Prawat, 
1992). Sociocultural theory, places stronger emphasis on the cultural, 
historical, and institutional conditions that shape learning, and views learning 
as a process mediated by cultural tools, including language, artifacts, and 
technologies (Säljö, 2000; Vygotsky, 1978; Wertsch, 1991). From a 
sociocultural perspective, tools are not neutral instruments; rather, they 
structure and transform how learning takes place by mediating action and 
communication within particular settings (Vygotsky, 1978; Säljö, 2010). These 
theoretical traditions informed my understanding of RSs as mediating artifacts 
that shape interaction and participation in educational environments. 

Both traditions highlight how knowledge construction is mediated by 
cultural tools, including language and artifacts, and shaped through 
interaction (Palincsar, 1998; Säljö, 2000; 2010; Vygotsky, 1978). As Prawat 
(1992) points out, teaching and learning are inherently dialogic and hinge on 
learners’ ability to make sense of shared discussions. The sociocultural 
tradition, which for long has influenced educational research in the Nordic 
context, further emphasizes how learning is situated within institutional and 
material conditions (Säljö, 2010). Several scholars have noted that Vygotsky’s 
ideas are often selectively applied in educational research, sometimes stripped 
of their collective, historical, and transformative dimensions (Newman & 
Holzman, 2014; Wertsch, 1991). This study builds instead on theoretical 
developments that have extended Vygotsky’s foundational insights, 
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particularly those that emphasize the mediated nature of action and the 
sociocultural embeddedness of learning. while attending to the practical and 
institutional settings in which educational tools are used. Drawing on this 
understanding, I approached RSs as mediating artifacts that encourage 
participation and potentially support dialogic interaction in educational 
settings. 

From this perspective, Säljö’s (2010) discussion of artifacts and their role 
in shaping learning became especially relevant. He argues that artifacts, 
whether material or symbolic, do not only support human activity but actively 
structure it, influencing how knowledge is created and shared. This prompted 
me to reflect on how digital tools, when understood as mediating artifacts, 
shape not only interaction but also how learning is structured, understood, and 
assessed. It also raises questions about how such tools may reshape 
pedagogical roles. If learning is mediated by tools, the role of the teacher may 
shift from knowledge provider to facilitator – someone who navigates the 
affordances and limitations of the digital tools at hand (see also Säljö, 2010). 
This was illustrated in the first study, where teacher educators described how 
RSs influenced classroom dynamics. RSs were presented as tools that 
encouraged student participation, collaboration, and knowledge co-
construction, reinforcing the idea of learning as a social process. Explaining 
one’s reasoning to others has been shown to deepen cognitive processing 
(Scardamalia et al., 1989), and students often learn through interaction with 
peers and teachers (Kalina & Powell, 2009). 

This perspective helped me see RSs not just as tools for collecting 
students’ answers, but as tools that influence interaction in the classroom. 
They shape who gets to speak, how ideas are shared, and what kind of thinking 
is made visible. With this understanding, I began to ask not only what happens 
when RSs are used, but also how they affect teaching in terms of roles, 
communication, and group dynamics. These questions connect to earlier 
research on classroom technologies and participation, which shows that digital 
tools can change who gets a chance to speak and how communication takes 
place (Luckin et al., 2012). It became clear that RSs might shape factors 
considered important in teaching and learning, such as student participation, 
by making otherwise invisible contributions more accessible and by supporting 
dialogic forms of interaction (Black & Wiliam, 2009; Lund & Hauge, 2011). 
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3.2 Student participation – a key component 

Building on the previous discussion of how RSs may shape classroom 
interaction and participation, the concept of participation became a central 
focus in my second study. This was particularly relevant in the context of 
blended synchronous learning environments, where some students take part 
in educational activities onsite, while others join the same activities remotely 
via video conferencing from a location of their choice. 

To better understand student experiences in these settings, it is useful to 
distinguish between the related concepts of participation, involvement, and 
engagement. These terms highlight different dimensions of how students 
interact in educational activities. Participation, often considered the first step 
in the learning process, usually refers to students’ observable (and sometimes 
unobservable, like the silent participation in the second study) behaviors in the 
learning environment, such as attending classes, raising hands, asking 
questions, or participating in discussions (Handelsman et al., 2005). 
Involvement is about the investment of time and energy, and engagement 
encompasses behavioral, emotional, and cognitive aspects of a student’s 
interaction with the learning environment (Astin, 1984; Fredricks et al., 2004; 
Rotgans & Schmidt, 2011; Skinner et al., 2009).  

In this thesis, I focus primarily on student participation, as it is closely 
connected to how RSs are used to support interaction and inclusion in both 
physical and digital classrooms. While involvement and engagement are 
important for understanding students’ broader learning experiences, 
participation offers a more immediate way of analyzing how students take part 
in and contribute to educational activities. 

Further, student participation can be regarded as synonymous with 
“taking part” and “being part” (Sfard, 1998). According to Sfard (1998), 
student participation in educational activities is essential for student learning, 
and the expressions signal that learning should be viewed as a process of 
becoming a part of a greater whole. Sfard (1998) presents two metaphors for 
understanding learning and cognition: acquisition and participation. Within 
the acquisition metaphor, learning is viewed as the acquisition of something – 
knowledge, concepts, skills, or attitudes. Once learners acquire these entities, 
they “possess” them. Sfard’s metaphors were helpful in exploring how RSs 
support both the visibility of knowledge acquisition and the sense of being part 
of a learning community. While the acquisition metaphor aligns with formative 
assessment, providing snapshots of what students have learned, the 
participation metaphor helps explain the social and situated aspects of 
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learning. This view is further reinforced by Lave and Wenger’s (1991) theory of 
situated learning, which emphasizes that learning is embedded in social 
practice and occurs through participation in authentic contexts. The concept 
explains how newcomers gradually take on a more active role in a learning 
community. However, this movement is not automatic; the use of RSs must be 
embedded in relevant and well-structured activities and accompanied by 
pedagogical guidance to support entry into a community of practice. 

Exploring participation through Sfard’s metaphors led me to examine 
more closely how RSs function within formative teaching practices, 
particularly their role in attempting to make learning visible and guiding the 
next instructional steps. 

3.3 Formative assessment and responsive teaching 

There are many definitions of formative assessment and several connected 
terms. In 1968, Bloom outlined “learning for mastery”, later shortened to 
“mastery learning” (Bloom, 1969), an instructional strategy with clear 
feedback and corrective procedures. Bloom used the term formative evaluation 
and described it as “to provide feedback and correctives at each stage in the 
teaching-learning process” (Bloom, 1969, p. 48). In this thesis, formative 
assessment is understood primarily as assessment for learning, that is, as an 
integral part of the learning process rather than a means of evaluating its 
outcome. This understanding aligns with the widely cited definition by Black 
and Wiliam (2009), who state that assessment is formative when “evidence 
about student achievement is elicited, interpreted, and used by teachers, 
learners, or their peers, to make decisions about the next steps in instruction” 
(p. 9). While formative assessment is often contrasted with summative 
assessment, referred to as assessment of learning, which focuses on evaluating 
final learning outcomes (Chen et al., 2020), this thesis focuses on how 
assessment can support students’ learning as it takes place, for example by 
informing teaching, encouraging reflection, and guiding next steps. 

A fundamental component of formative assessment is the collection and 
use of learning evidence to support student development (Black & Wiliam, 
2009). Effective formative assessment provides diagnostic insights and guides 
students’ learning trajectories by encouraging self-reflection and 
metacognitive engagement. In this context, RSs acted as real-time diagnostic 
tools that helped educators adjust their teaching and provided opportunities 
for student reflection.  
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A key mechanism through which formative assessment operates is 
feedback. While formative assessment provides a structured process for 
gathering and interpreting evidence of student learning, feedback serves as the 
critical link between assessment and teaching adaptation (Sadler, 1989). 
Feedback serves multiple functions throughout a student’s learning journey, 
supporting both assessment and teaching planning (Brookhart, 2017). By 
categorizing feedback into diagnostic, formative, and summative types, 
educators can tailor their strategies to address specific learning objectives: 
 

• Diagnostic feedback assesses a learner’s initial knowledge, skills, and 
conceptual understanding, providing a foundation for targeted 
teaching. 

• Formative feedback offers continuous guidance, helping students refine 
their understanding and self-regulate their learning process. 

• Summative feedback evaluates overall learning at the conclusion of a 
unit, though it can also inform future teaching strategies. 

 
Among these, formative feedback is considered particularly valuable because 
it serves both diagnostic and developmental purposes, helping both students 
and educators adjust teaching and learning strategies dynamically (Black & 
Wiliam, 2009). Effective feedback is characterized by its timeliness, specificity, 
and actionability, enabling students to reflect, make improvements, and 
develop self-regulation skills (Hattie & Timperley, 2007; Nicol & Macfarlane-
Dick, 2006). In the context of RSs, feedback and response mechanisms play a 
pivotal role in facilitating formative assessment and creating dynamic 
interactions between teachers and students. 

Building on the role of feedback in formative assessment, responsive 
teaching (Fletcher-Wood, 2018) further emphasizes the teacher’s role in 
interpreting and acting upon assessment evidence in real-time. It refers to 
teaching that is adapted in direct response to what students know and can do, 
ensuring that teaching decisions are continuously informed by evolving 
understandings of student thinking. Responsive teaching is grounded in both 
formative assessment and cognitive science, highlighting how effective 
teaching relies on ongoing diagnosis and adaptation (Fletcher-Wood, 2018). 
In the context of RSs, responsive teaching becomes visible when educators use 
student responses, for instance through polls or free-text answers, to adjust 
their teaching strategies. This allows for a more adaptive and student-centered 
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learning environment where patterns of understanding or misconception can 
be addressed immediately. 

Ideas from formative assessment (Black & Wiliam, 2009) and responsive 
teaching (Fletcher-Wood, 2018) sharpened my understanding of how RSs are 
used to visualize participation and inform real-time pedagogical decisions. 
These perspectives emphasized the teacher’s ongoing interpretation of student 
input and adaptation of teaching strategies. 

Formative assessment is often viewed as inherently social, as it typically 
involves interaction between teacher and student or among peers, where 
dialogue, questioning, and discussions support the learning process. Within 
this perspective, feedback functions as a scaffold that helps students move 
from what they can do independently to what they can achieve with guidance, 
reflecting Vygotsky’s (1978) concept of the zone of proximal development. 
Here, feedback is not only corrective but developmental, offering support 
responsive to the learner’s current level of understanding. While formative 
assessment is grounded in social interaction, some insights from cognitive 
science, such as the role of feedback in supporting metacognition and 
reinforcing memory through retrieval practice, can further illuminate why 
timely, specific feedback may benefit learning (Shute, 2008; Roediger & 
Butler, 2011). 

With the foundation of social perspectives on learning and assessment, 
formative assessment and responsive teaching offered useful perspectives for 
understanding how RSs support participation and feedback at the classroom 
level. However, they did not fully account for the broader institutional and 
contextual factors that influence why and how digital tools are adopted and 
used in practice. To better capture these complexities, I applied activity theory 
(Engeström, 1987; 2001) in the third article which offered a way to connect 
individual experiences of RS use with systemic patterns during the teacher 
students’ student teaching. This application revealed the potential of activity 
theory to illuminate how individual actions are linked to systemic conditions. 
Based on these insights, I chose to adopt Cultural-Historical Activity Theory 
(CHAT) as the overarching analytical framework for the thesis. 
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4 Theoretical framework 

The theoretical progression throughout this thesis, as outlined in the previous 
chapter, illustrates how various and closely related perspectives have informed 
my research. While these perspectives were valuable for understanding 
isolated aspects of RS use, such as participation and feedback, it became 
increasingly clear that a theoretical framework was needed to analyze how 
digital tools are used in teacher education. This led me to adopt CHAT as the 
overarching theoretical framework. Rather than focusing on what happens 
during specific educational activities, CHAT offers a way to explore how digital 
tools like RSs are embedded in wider educational practices. It relates to the 
aim of this thesis by enabling an analysis of how RSs are used in teacher 
education, what pedagogical goals they serve, and under what contextual 
conditions they are taken up. By focusing on how different parts interconnect, 
CHAT makes it possible to study both the situated use of RSs and the systemic 
factors that influence that use. 

4.1 Activity theory and CHAT 

The theoretical foundations of CHAT were laid by Vygotsky (1978), who 
emphasized that human cognition is mediated by cultural tools, such as 
language, symbols, and artifacts – and that learning occurs through 
participation in socially and historically situated activities. Leont’ev (1978) 
extended this perspective by introducing the concept of object-oriented 
activity, emphasizing how individuals’ actions are driven by shared purposes 
and embedded in collective practices. Based on these ideas, Engeström (1987, 
2001) developed a model of the activity system, which includes not only the 
subject, object, and tools, but also the rules, community, and division of labor 
that influence how activities unfold. 

A key reason for choosing CHAT is its capacity to go beyond individual-
level explanations and instead analyze the systemic conditions that enable or 
constrain pedagogical change. Rather than treating digital tools like RSs as 
isolated interventions, CHAT allows for an exploration of how their use is 
shaped by institutional policies, pedagogical traditions, and professional roles 
– and how these parts interact in sometimes conflicting or contradictory ways. 
This systemic perspective aligns closely with the overarching aim of this thesis: 
to explore how RSs are used in teacher education, with particular attention to 
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their pedagogical purposes, the contextual conditions shaping their use, and 
their potential to support digital competence in relation to teaching and 
learning. 

The CHAT framework has been widely used to explore teachers’ 
interactions using digital technology (Blayone, 2019; Hubbard, 2022; Leino 
Lindell, 2022; Pettersson, 2021). For instance, teacher educators may face 
challenges when aligning the rules or expectations set by curricula with the 
affordances of digital tools like RSs. Additionally, contradictions may emerge 
between the community’s norms and the division of labor when introducing 
new technologies in teacher education. Some teacher educators, for example, 
might view RSs as beneficial for encouraging student participation, while 
others may see them as tools that distract from the core content (Ottenbreit-
Leftwich et al., 2010). 

4.2 Parts of CHAT in this thesis 

In this thesis, CHAT is used to analyze how RSs are implemented in teacher 
education by examining the relationships between the parts of an activity 
system. These parts (see Figure 2) include: subject, object, outcome, tools or 
mediating artifacts, rules, the community, and the division of labor 
(Engeström, 2001). Rather than focusing only on what happens when RSs are 
used, this perspective highlights how their use is shaped by institutional 
conditions, pedagogical aims, and the roles of different actors. 

Each part of the activity system offers a distinct entry point for analysis. 
The subject concerns whose perspective is in focus, the object captures the 
shared purpose, and tools show how RSs mediate teaching and learning. Rules, 
community, and division of labor, in turn, direct attention to norms, collective 
practices, and how responsibilities are distributed. Considering these parts 
together makes it possible to see not only how RSs are used, but also why 
tensions or contradictions may arise in teacher education.  
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Figure 2  
An activity system (illustration inspired by Engeström, 2001, p. 135) 
 

 
The following section describes the parts and how they are interpreted in the 
context of this research. 
 

• Subject: Teacher educators and teacher students 
In this thesis, the subject refers to teacher educators and teacher 
students engaged in activities within teacher education. The subject is 
the individual or group whose perspective is taken in the analysis 
(Engeström & Sannino, 2010). In the context of this study, teacher 
educators and teacher students operate both as participants in, and 
contributors to, the activity system. Their interactions with digital tools, 
such as RSs, and their experiences in both university-based and school-
based settings form the basis for understanding how digital competence 
is developed. 

 
• Object: Purposeful use of RSs in educational activities 

The object is the central part of an activity system and provides 
direction and purpose for the participants’ actions (Engeström et al., 
1999; Engeström & Sannino, 2010). In this study, the overarching 
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object is defined as the intentional use of RSs in educational activities 
to support teaching and learning. The object is not a fixed goal but a 
dynamic, evolving target shaped by collective motives and institutional 
conditions (Engeström, 2000). It is a “project under construction” 
(Engeström, 2000, p. 156), which connects individual actions with 
shared educational purposes and informs how mediating tools are used. 
The object in this study thus reflects a shared ambition to prepare 
teacher students for professional practice in a digitalized education 
system. 

 
• Outcome: Developing digital competence related to teaching and 

learning during the teacher education program 
The outcome is the expected result of working with the object and shows 
what the activity aims to achieve. In this case, the outcome is the 
development of digital competence related to teaching and learning 
during the teacher education program. It reflects both what teacher 
education is expected to deliver and how individual learning connects 
to broader goals in policy and practice (Engeström et al., 1999). 

 
• Mediating artifacts: Digital response systems 

Mediating artifacts, or tools, are central to activity theory and shape 
how subjects interact with their object (Engeström et al., 1999). In this 
thesis, RSs – digital tools that support student participation and 
feedback in educational settings – are the primary mediating artifacts 
analyzed. Tools are not neutral; they are shaped by and shape the object 
of the activity. The potential of RSs to serve as tools for formative 
assessment, reflection, and participation is understood in relation to 
how they are integrated into pedagogical practice and institutional 
routines. 

 
• Rules: Policy documents (curricula and syllabi), guidelines, and 

frameworks 
Rules refer to the explicit and implicit norms, guidelines, and 
expectations that govern how participants engage in the activity 
(Engeström, 2001; Engeström & Sannino, 2010). In the studied activity 
system, rules include policy documents (curricula and syllabi), 
guidelines, and frameworks related to digital competence and teacher 
education. These rules structure how RSs are used, what forms of 
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teaching are encouraged or restricted, and how digital competence is 
defined and assessed. They also reflect tensions between policy 
ambitions and local enactment. 

 
• Community: Participants in teacher education programs and student 

teaching schools 
The community includes all individuals and groups who share the 
object of the activity system (Engeström, 2001; Engeström & Sannino, 
2010). In this case, the community consists of participants in teacher 
education programs and student teaching schools – including teacher 
educators, teacher students, (student teaching) supervisors, and upper 
secondary students. These actors jointly contribute to and influence 
how digital tools are understood and used. The community provides the 
social and institutional setting within which the activity unfolds. 

 
• Division of labor: Roles and responsibilities of teacher educators, 

teacher students, and supervisors 
Division of labor refers to how tasks, responsibilities, and authority are 
distributed among participants in the activity system (Engeström, 1987; 
Engeström & Sannino, 2010). In teacher education, this includes the 
differentiated roles of teacher educators, teacher students, and student 
teaching supervisors in designing, enacting, and reflecting on 
pedagogical activities. It also includes how responsibility for developing 
digital competence is shared, or unevenly distributed, across university 
and school contexts. The division of labor shapes how RSs are 
introduced, used, and interpreted, and determines who is expected to 
take initiative or provide feedback within teaching and learning 
processes. 

 
By analyzing the parts of an activity system and how they connect, CHAT offers 
a structured way to uncover patterns, tensions, and contradictions within 
educational practice. For example, a teacher student might be encouraged to 
use RSs during university coursework yet feel discouraged from doing so in 
school-based practice due to mentor preferences or infrastructural limitations. 
Rather than interpreting such situations as individual shortcomings, CHAT 
frames them as systemic contradictions between different parts of the activity 
system. This perspective guided my synthesis of findings, helping me explore 
how RSs were used and what shaped that use.  
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5 Methodology and methods 

My research approach builds on the idea that learning is fundamentally a social 
process and assumes an ontology where reality and knowledge are co-
constructed through interaction. From this epistemological perspective, reality 
and understanding are not fixed but are shaped in social and cultural contexts 
as people engage with each other and with the tools they use (Lave & Wenger, 
1991; Säljö, 2000; Vygotsky, 1978). Knowledge is not simply transferred from 
one person to another, but is created in dialogue, shaped by activity, and 
dependent on the situations in which it is used. 

Qualitative research is considered especially valuable when the research 
objective is to understand not just what happens but how and why it happens, 
capturing the processes of those involved (Cohen et al., 2018). Consequently, 
to explore teacher educators’ and teacher students’ experiences with RSs, I 
collected qualitative data through semi-structured interviews, written 
reflections, and classroom observations – methods well suited to capturing the 
complexities of pedagogical practice (Cohen et al., 2018). Reflexive thematic 
analysis (RTA) served as my primary analytical method, aligning with a 
constructivist stance by acknowledging that themes are not “discovered” but 
actively constructed through the researcher’s interpretation (Braun & Clarke, 
2019; 2023). 

While there is no separate section in this chapter explicitly labeled as 
“methodological reflections”, such reflections are integrated into the text. They 
appear alongside the descriptions of methodological choices to provide 
transparency around the reasoning behind them. In some instances, these 
reflections draw on insights gained during data collection and analysis, which 
may resemble discussions more typical of results chapters. However, their 
purpose here is to illuminate how choices were made and how the research 
design evolved in response to practical and theoretical considerations. This 
integrated approach is consistent with reflexive qualitative research, where the 
research process itself is seen as dynamic and shaped by the researcher’s 
positioning and ongoing engagement with the material (Braun & Clarke, 
2023). 
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5.1 Why qualitative research? 

The decision to pursue a qualitative research approach was driven by my 
commitment to understanding the experiences of teacher educators and 
teacher students in depth and with nuance. My research is concerned with how 
RSs are integrated into practice, the reasoning behind pedagogical decisions, 
and how educators and students make sense of these technologies. These 
questions call for a methodological approach capable of providing richer and 
more nuanced insights into participants’ experiences and perceptions – 
dimensions that risk being overlooked by quantitative methods (Creswell & 
Creswell, 2017). By engaging in reflexive analysis, I was able to explore 
contradictions and challenge more somewhat simplistic narratives about the 
benefits of digital tools in education. For instance, while coding, I encountered 
accounts where RSs were praised for encouraging participation but also 
criticized as stressful or superficial when answers had to be submitted under 
time pressure or when limited preparation reduced their use to quick polls. 
Rather than treating these as isolated or inconsistent statements, reflexive 
engagement helped me see them as expressions of broader tensions shaped by 
teacher intentions, institutional constraints, and pedagogical choices. Rather 
than treating RSs as either positive or negative, this process helped me 
highlight the factors that shaped how their value was perceived in practice. 

Through reflexive engagement with my data, I remained attuned to my own 
positionality as both a researcher and someone with extensive teaching 
experience. In line with RTA’s emphasis on ongoing reflexivity, interpretations 
were critically examined, and steps were taken to ensure that the themes were 
constructed based on participants’ perspectives rather than being shaped by 
my prior assumptions. 

5.2 Research settings 

This research was conducted within the context of Swedish teacher education 
between 2020 and 2025. The overall aim was to explore how RSs, with or 
without AI functionality, are used in teacher education, with particular 
attention to their pedagogical purposes, the contextual conditions shaping 
their use, and their potential to support digital competence in relation to 
teaching and learning. The research was situated in multiple settings across 
several Swedish universities with a teacher education program, involving both 
teacher educators and teacher students at different stages of their programs. 
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In the first study, experienced teacher educators from various 
institutions were interviewed about their use of RSs in different courses and 
settings, ranging from large lectures to small group seminars. These educators 
taught across a range of subject areas and levels, and the study focused on their 
pedagogical reasoning and experiences of using RSs both to teach content and 
to model the integration of digital tools in teaching. 
The second study (resulting in papers II and III) focused on teacher students 
enrolled in an ICT course for future language teachers. The course was offered 
at a Swedish university and involved 14 seminars, six of which were designed 
as blended synchronous learning environments. In these settings, some 
students participated onsite while others joined remotely. The seminars were 
designed to introduce and model the pedagogical use of digital tools, including 
RSs. The course was followed by five weeks of student teaching (VFU), during 
which the teacher students were encouraged to implement digital tools in their 
classroom practice. 

The third study (paper IV) was conducted at a different Swedish university, 
focusing on teacher students in STEM-related subjects. It explored their 
experiences of receiving AI-generated feedback via RSs during structured 
campus seminars. These seminars incorporated Think-Pair-Share activities 
supported by AI functions within the RS platform. 

The combination of interviews, observations, and written reflections 
carried out in the different research settings provided a dataset that allowed an 
exploration of the pedagogical use of RSs in teacher education. The study 
design enabled me to trace and explore the RS use, from teacher educators’ 
perspectives to teacher students’ adoption. 

5.3 Data collection 

The research process has unfolded over several phases to capture both teacher 
educators’ and teacher students’ perspectives across different educational 
settings, including onsite, blended synchronous, and campus-based seminars. 
As illustrated in Table 1, the data were collected using a combination of semi-
structured interviews and observations, as well as through the collection of 
students’ written reflections. 
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Table 1  
Overview of the data collection methods and participants in papers I-IV 
 

 Paper I Paper II Paper III Paper IV 
Data collection 9 semi-

structured 
interviews 

11 semi-
structured 
interviews (A); 
observations; 
students’ 
written 
reflections 

11 semi-
structured 
interviews (B) 

7 semi-
structured 
interviews; 
observations; 
students’ 
written 
reflections 

     
Participants 9 teacher 

educators 
11 teacher 
students 

7 teacher 
students 

7 teacher 
students 

 
Between 2020 and 2021, I conducted semi-structured interviews with teacher 
educators at various Swedish universities to explore their perspectives on RSs. 
These interviews provided insight into how RSs were implemented in teacher 
education and the pedagogical reasoning behind their use. This initial phase 
led to the development of paper I, which focused on teacher educators’ use of 
RSs and the advantages and limitations they experienced. 

Building on the insights from the first study, I expanded my research in 
2022 and 2023, shifting focus to teacher students’ experiences with RSs. 
During this phase, I used a combination of written reflections, classroom 
observations, and semi-structured interviews to examine how teacher students 
engaged with RSs in blended synchronous seminars and student teaching. This 
stage provided a more comprehensive understanding of how RSs were adopted 
and applied pedagogically by teacher students. Observations allowed for first-
hand insights into how RSs influenced classroom interactions, while written 
reflections and interviews captured students’ perspectives on the effectiveness 
and challenges of using RSs in their training. The findings contributed to the 
development of papers II and III, which analyzed teacher students’ experiences 
with RSs, both as students and as teachers during their student teaching. 

In 2024, the research progressed further by exploring an emerging aspect 
of RSs – the function of AI-generated feedback. This phase focused on how 
teacher students experienced AI-generated feedback through RSs in 
synchronous educational activities. Using observations, written reflections, 
and interviews, I investigated students’ perceptions of the usefulness, 
reliability, and pedagogical value of AI-generated feedback. The findings from 
this phase formed the foundation of paper IV, which examines the intersection 
of RSs and AI in teacher education. 



 52 

5.3.1 Semi-structured interviews 

All papers include semi-structured interviews as part of the data collection; in 
total, 27 interviews were conducted. In the first paper, 9 teacher educators 
were interviewed. For the second and third papers, there were 11 interviews 
divided into two parts (A and B) conducted with the same 11 teacher students. 
The first part (A) focused on their participation during the blended 
synchronous seminars, and the second part (B) focused on if, why, and how 
the teacher students used RSs during their student teaching. In the fourth 
paper, I interviewed 7 teacher students. 

I chose to use semi-structured interviews because I wanted to explore 
the participants’ different experiences and perspectives. Depending on their 
answers, the semi-structured approach allowed me, as the interviewer, to ask 
follow-up questions if I wanted the respondents to clarify, motivate, or explain 
something not covered by the interview guide (Hatch, 2002). Semi-structured 
interviews can be more flexible and shaped by the participants’ answers 
(Bryman, 2012) and can also be described as conversations with structure and 
purpose (Kvale & Brinkmann, 2009). Hence, if the respondents brought up 
something unexpected, I could further explore this. The follow-up questions in 
each interview contributed to more knowledge and perspectives for me as the 
interviewer, which I incorporated in the follow-up questions in the succeeding 
interviews. 

When conducting a research study, it is vital to consider the 
perspectives and experiences of the individuals involved in order to gain a 
comprehensive understanding of the topic being studied (Creswell & Creswell, 
2017). Semi-structured interviews enabled me to center participants’ voices, 
ensuring that the findings reflected a diverse range of experiences and 
viewpoints. By allowing participants to discuss topics that are important to 
them, the method is considered to foster a dialogic space between interviewer 
and respondent (Kvale & Brinkmann, 2009). 

However, semi-structured interviews are not without their challenges. 
Naturally, they place high demands on the interviewer to spontaneously come 
up with and ask follow-up questions that are within the scope of the data 
collection while ensuring that the interview remains focused and productive. 
This requires active listening, reflexivity, and the ability to adapt questions to 
the flow of the conversation without losing sight of the research objectives 
(Cohen et al., 2018). The interviewer must also navigate potential biases, such 
as social desirability bias, where respondents may provide answers they believe 
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are more favorable, and recall errors, which can occur when participants 
struggle to remember past events or experiences accurately. 

To handle these limitations, I paid close attention to my role as the 
interviewer throughout the process. I maintained an awareness of power 
dynamics within the interviews and strived to create a safe, non-judgmental 
environment where participants felt comfortable sharing openly. I also 
incorporated strategies such as using neutral prompts and conducting 
reflective memoing after each interview to critically evaluate my own 
assumptions and interpretations. These measures enhanced the reliability and 
trustworthiness of the data collected, ensuring that the findings represent a 
robust and accurate portrayal of participants’ experiences. 

All in all, the semi-structured interviews provided a suitable method for 
achieving the objectives of the studies by offering both structure and flexibility. 
Their ability to capture depth, nuance, and unexpected insights made them 
particularly appropriate for exploring complex and multifaceted participant 
experiences. While the method placed high demands on me as an interviewer, 
such as maintaining focus and generating relevant follow-up questions, these 
challenges can be mitigated through careful preparation, active listening, and 
reflexivity. By addressing these potential limitations, the interviews generated 
rich and detailed data that contributed to a more comprehensive 
understanding of the themes addressed by the research questions. 

5.3.2 Students’ written reflections 

In the second and fourth papers, students’ written reflections played a central 
role in the data collection process, gathered during real-time seminars through 
the RSs used. In total, 158 written reflections were used in the data collection, 
129 in the second paper and 29 in the fourth paper. These reflections were 
integral to capturing the perspectives, experiences, and interpretations of the 
teacher students engaged in educational activities. Written reflections provide 
personal accounts and responses that would otherwise be difficult to elicit 
through structured data collection methods, such as interviews or surveys 
(Creswell & Poth, 2018). 

One of the main advantages of using written reflections is that they 
allow students to express themselves freely in their own words, fostering a 
sense of autonomy and authenticity. Unlike interviews, which may involve 
constraints such as time limitations or the presence of an interviewer, 
reflections are typically written privately and without immediate time 
pressure. This open-ended format might encourage students to articulate their 
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experiences and insights, capturing nuances and subtleties that are essential 
for a deeper understanding of their subjective viewpoints (Guba & Lincoln, 
1994). Furthermore, in the context of real-time seminars, reflections are often 
fresh, capturing immediate reactions, thoughts, and emotions related to the 
educational activities. This immediacy can reveal a unique layer of insight, 
providing a “snapshot” of students’ evolving thoughts as they engage with the 
material in the moment. This was particularly valuable in my research since 
some students in the interviews claimed that they sometimes had a hard time 
remembering exactly what had happened during the seminars. 

Another important aspect of written reflections is their potential to 
stimulate introspection. Writing often requires participants to pause, think, 
and then articulate their thoughts, a process that encourages deeper cognitive 
engagement. As Merriam and Tisdell (2015) point out, reflective writing 
encourages individuals to process and make sense of their experiences, leading 
to more nuanced and personal insights. 

Despite these advantages, written reflections also present challenges as 
a data collection method. One primary concern is the variability in 
participants’ writing abilities and their willingness to engage with reflective 
tasks. Participants who are less comfortable with writing or who feel uncertain 
about how to articulate their thoughts may provide less detailed or superficial 
reflections, potentially limiting the depth of insight they can offer (Saldaña, 
2021). Additionally, writing reflections can be time-consuming, which might 
lead to participant fatigue, especially in settings where students are asked to 
reflect repeatedly over time. Such fatigue could reduce the quality of 
reflections, as students may become less engaged or more inclined to provide 
brief, less thoughtful responses. 

Another challenge is the influence of self-censorship. When writing 
reflections, participants may be inclined to present themselves in a certain way 
or omit thoughts they consider too personal or sensitive. This can lead to a 
form of social desirability bias, where participants share what they think is 
expected or acceptable rather than their genuine thoughts (Cohen et al., 2018). 
For example, in an educational setting, students might avoid critiquing certain 
aspects of the teaching or curriculum, fearing negative consequences. Such 
tendencies can limit the authenticity of the data and affect the researcher’s 
ability to fully understand participants’ perspectives. 

The students’ written reflections collected in the second and fourth 
papers were valuable in shaping the development of the interview guide for the 
subsequent semi-structured interviews. By reviewing these reflections, I was 
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able to identify recurring themes, questions, and concerns that had surfaced in 
students’ initial responses, which informed the specific areas of focus for the 
interviews. For example, certain reflections revealed nuanced perspectives on 
the challenges and benefits of the educational activities that I had not initially 
considered. These insights allowed me to tailor the interview questions to 
explore these topics in greater depth, ensuring that the interviews addressed 
not only the anticipated areas of interest but also themes directly relevant to 
the participants’ experiences. Additionally, the reflections highlighted areas 
where students were particularly hesitant or reserved, guiding me to frame 
interview questions in a way that encouraged open dialogue and helped 
mitigate self-censorship. In this way, the reflections served as a foundational 
tool for constructing a more targeted and sensitive interview guide, ultimately 
enhancing the depth and quality of the qualitative data collected. 

5.3.3 Observations 

In the second and fourth papers, six seminar observations were a part of the 
data collection: three blended synchronous seminars in the second study and 
three campus seminars in the fourth study. When one does not know what to 
expect, unstructured observation is considered a flexible, rich, and detailed 
method that allows researchers to gain a more in-depth understanding of the 
phenomena under study and generate new insights for further investigation 
(Bogdan & Biklen, 1997; Fetterman, 2010; Merriam & Tisdell, 2015). Further, 
observations are often combined with other data collection forms since the 
combination can enable researchers to access interactions in a social context 
and highlight the participants’ definitions of the situation and their behavior 
(Cohen et al., 2018; Simpson & Tuson, 2003). 

In many cases, observations are integrated with other data collection 
techniques. The combination of multiple data collection forms can be 
particularly potent as it allows researchers to immerse themselves in social 
interactions, providing a more nuanced grasp of participants’ interpretation of 
situations and their corresponding behaviors (Cohen et al., 2018; Simpson & 
Tuson, 2003). In the studies, these observations were a gateway to firsthand, 
real-time data collection from the seminars. During this process, the “observer 
as participant” stance was embraced, ensuring a continuous stream of 
documentation through descriptive and reflective field notes across all seminar 
sessions (Creswell & Creswell, 2017; Merriam & Tisdell, 2015). 

In addition to the firsthand observations, all seminars in the second 
study were recorded using the recording function of the video conference 
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system. This was facilitated by an additional camera oriented to record the 
students who consented to be part of our research in the physical seminar 
room. However, a potential limitation of this approach is what is known as the 
“reactivity problem”, where participants may alter their behavior due to the 
awareness of being recorded (Jewitt, 2012; Lee et al., 2015). Notwithstanding 
this potential limitation, recording was deemed necessary to capture the 
complexity of the blended synchronous environment. 

In the fourth study, pair and group discussions during the campus 
seminar sessions were observed, and I took detailed field notes. Unlike the 
second study, these sessions were not recorded. This decision was made after 
the participating teacher educators expressed concerns about how recording 
might impact participant comfort and the openness of the discussions. Similar 
to earlier findings, the presence of recording equipment has been shown to 
impact participants’ behavior, as it may induce self-consciousness or concerns 
about how their statements will be interpreted or used (Cohen et al., 2018; 
Patton, 2014). Such concerns can inhibit candid reflections and affect the 
authenticity of the data collected. 

To address these concerns and adhere to ethical principles, we 
prioritized participant comfort and autonomy by foregoing recordings (Braun 
& Clarke, 2021a). Instead, observations were conducted in a manner designed 
to encourage a trusting and open environment. Field notes captured both 
descriptive details of the interactions and reflective observations, enabling 
insights into the social dynamics and the teacher students’ behaviors. This 
approach aligns with the understanding that observations, particularly when 
combined with other methods, can reveal aspects of social interactions that 
might not come up through interviews alone (Cohen et al., 2018). 

5.4 Data analysis 

In this section, I describe and motivate my use of reflexive thematic analysis as 
the primary analytical method for the included papers. To clarify how the 
analytical process unfolded across the four papers, I occasionally refer to 
examples from the results. 

5.5 Reflexive thematic analysis approach 

The term reflexive thematic analysis (RTA) is deliberately used instead of 
simply thematic analysis to highlight the specific analytical approach taken in 
this research. While thematic analysis broadly refers to the process of 
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identifying and interpreting patterns within qualitative data, RTA explicitly 
emphasizes the researcher’s active role, the iterative nature of the analysis, and 
the interpretative engagement with the data (Braun & Clarke, 2006, 2019, 
2021a). This approach acknowledges that the process of generating themes is 
not a passive act of discovery, but an active construction shaped by the 
researcher’s theoretical positioning, prior experiences, and continuous 
reflexive engagement with the material (Braun & Clarke, 2021b). 
 

In reflexive TA, themes are generated, created or constructed (for example), they are not 
identified, found or discovered, and they definitely don’t just “emerge” from data like a 
fully-grown Venus arising from the sea and arriving at the shore in Botticelli’s famous 
painting. (Braun & Clarke, pp 3–4, 2023) 

 
Unlike other analysis approaches, such as coding reliability methods that 
emphasize inter-coder agreement and predefined coding frameworks, RTA 
rejects the idea that themes exist independently within the data, waiting to be 
identified. Instead, themes are constructed through an ongoing process of 
interpretation, informed by the researcher’s engagement with the dataset 
(Braun & Clarke, 2019). This perspective also serves as a safeguard against 
“positivism creep” (Braun & Clarke, 2023), where researchers unintentionally 
impose positivist assumptions, such as striving for objectivity or treating 
researcher subjectivity as a source of bias, onto qualitative methods that 
fundamentally rely on interpretation. 

The flexibility inherent in RTA provides the analytical depth necessary for 
studies like the ones conducted in this thesis, where the aim is to understand 
not just what participants say about their experiences with RSs but also how 
they reason around their pedagogical use (Braun & Clarke, 2006). For 
example, during the initial coding of the interviews with the teacher educators, 
the tentative theme “RSs as tools for student participation” seemed to capture 
the primary use of these systems. However, further analysis revealed a more 
nuanced dual role played by teacher educators. They not only employed RSs as 
pedagogical tools but also used them to model best practices for integrating 
digital tools into the students’ future classrooms. This distinction became 
particularly evident in statements where educators emphasized the 
importance of allowing students to critically reflect on when and why digital 
tools should be used, and eventually led to the theme “The teacher educator as 
a role model for teachers”. 
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5.5.1 Why reflexive thematic analysis? 

During the early stages of this research, alternative qualitative approaches 
were considered, including content analysis and discourse analysis. Content 
analysis was initially seen as a possible method due to its systematic approach 
to categorizing qualitative data, often through the identification of patterns, 
frequencies, and relationships within predefined coding structures (Cohen et 
al., 2018). However, my studies required an approach that could also capture 
latent meanings and the interpretative aspects of participants’ experiences, 
making RTA a better fit (Braun & Clarke, 2021b). 

A key advantage of RTA is its capacity to capture both commonalities and 
variations in participants’ experiences. This was essential for understanding 
the pedagogical reasoning behind RS use, as well as the challenges and 
opportunities associated with its implementation. Furthermore, the emphasis 
on researcher reflexivity in RTA aligns with my dual role as both a researcher 
and an experienced teacher. By explicitly acknowledging my positionality 
throughout the analysis process, I was able to critically engage with the data 
while remaining open to themes that might not align with my initial 
assumptions. 

5.5.2 Addressing potential criticism 

Despite its flexibility and broad applicability, RTA has faced criticism, 
particularly regarding transparency, rigor, and its distinction from other 
qualitative methods. One of the primary concerns is that, if not conducted 
systematically, RTA may appear opaque and lacking in methodological clarity 
(Nowell et al., 2017). Unlike coding reliability approaches, where inter-coder 
agreement is used to establish consistency, RTA acknowledges the active role 
of the researcher in constructing themes, which some critics argue introduces 
subjectivity and potential bias. This subjectivity, while a recognized feature of 
qualitative research, has led to questions about whether RTA findings are 
replicable or too dependent on individual researcher interpretations (Terry et 
al., 2017). 

Another criticism concerns the theoretical distinctiveness of RTA. Some 
have questioned whether it is clearly different from other qualitative 
approaches, such as grounded theory, since both involve iterative coding and 
theme development. Grounded theory, however, is typically described as a 
fully developed methodology, with clearly defined theoretical foundations and 
procedural guidelines for data collection, analysis, and theory generation 
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(Fassinger, 2005). In contrast, RTA is more accurately described as an analytic 
method that can be applied within a range of theoretical and methodological 
frameworks (Braun & Clarke, 2023). While this flexibility is a strength, it also 
places greater responsibility on the researcher to ensure conceptual clarity and 
methodological coherence. Without such transparency, the process of theme 
development in RTA may appear abstract or insufficiently grounded, leading 
to concerns about its analytical rigor. 

In addition to these discussions, some scholars have raised more 
conceptual concerns about thematic approaches to analysis, highlighting the 
risk of oversimplifying or fragmenting qualitative data through thematic 
reduction (Jackson & Mazzei, 2013). They point to a tendency in some forms 
of analysis to break data into neat thematic “chunks”, potentially overlooking 
tensions, contradictions, and elements that resist categorization. Their critique 
draws attention to what may be lost in the pursuit of coherence – what they 
call the “excesses” of data that fall outside dominant patterns but may still hold 
analytic value. This perspective served as a valuable prompt for reflecting on 
my own work. Working within a RTA framework, I approached theme 
development as a process rather than a categorization. One way this 
orientation was maintained was through the use of a reflexive journal. Beyond 
documenting analytic decisions, the journal functioned as a space to explore 
uncertainties and tensions – those moments when data did not immediately 
“fit” or pointed to alternative interpretations. 

The journal was updated continuously and connected to each study, with 
dedicated sections for each paper noting how codes developed, how themes 
shifted, and how ideas emerged through conversations, supervision, and 
engagement with literature. This practice supported transparency while also 
allowing space for analytic reconsideration over time, as themes were 
deliberately kept provisional and open to revision rather than finalized too 
early in the process. Peer debriefing further contributed to this reflexive 
approach; regular discussions with co-authors and colleagues challenged 
emerging interpretations and occasionally led to rethinking or reframing 
themes. These conversations helped keep the analytic process dialogic and 
responsive – attuned to what the data clearly said and to what it hinted at, 
contradicted, or withheld. 

Taken together, these strategies were not intended to remove subjectivity 
or contradiction from the analysis but to work actively with them. Critical 
reflections served as reminders of the importance of not rushing toward 
closure but rather staying with the “messiness” that often characterizes 
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qualitative data. They helped affirm the value of a thematic approach that is 
both rigorous and reflective, capable of holding complexity without forcing 
simplification. 

5.5.3 Applying reflexive thematic analysis 

Applying RTA in this research meant that the analyses in papers I–IV were 
data-driven, with no predetermined codes guiding the process (Braun & 
Clarke, 2006, 2019). RTA was conducted systematically in all three studies, 
ensuring methodological consistency while also allowing for study-specific 
nuances. Throughout the analyses, reflexivity was a central methodological 
principle, embedded in every stage of the research process (Braun & Clarke, 
2019). 
 
Familiarization with the data 
Although the outline of the phases of RTA might appear to be linear, the actual 
process was recursive, requiring movement back and forth between different 
stages. Since I conducted four separate studies over four years, this step 
involved familiarizing myself with the data for each paper by reading and re-
reading interview transcripts, written reflections, and observational notes, 
depending on the data collection for papers I-IV. This immersion allowed for 
initial impressions, which were documented as preliminary notes specific to 
each study. Throughout this process, collaboration with co-authors was 
integral, particularly in discussing observations and refining the 
understanding of the datasets. 
 
Generation of initial codes 
Following familiarization with the data, the process of generating initial codes 
began for each paper separately. My intention was to conduct the coding 
inductively, meaning that labels were assigned to features of the data that 
appeared relevant to the research questions of each study. However, as Braun 
and Clarke (2021a) argue, the notion of purely inductive coding is problematic, 
as all qualitative research is inherently shaped by the researcher’s theoretical 
and epistemological positioning. Even when coding is described as “inductive”, 
it is still influenced by the researcher’s existing knowledge, background, and 
research aims. In my case, while I sought to remain open to exploring new 
patterns in the data, my prior experience with RSs, as a teacher, and with 
formative assessment inevitably shaped how I interpreted participants’ 
responses. 
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At the same time, the coding was not deductive, in the sense of applying 
pre-existing theoretical frameworks to categorize data. Rather than using a 
predetermined coding structure, I constructed themes through interpretation 
and analysis, while acknowledging that my understanding of RSs and 
formative assessment influenced what I perceived as significant. This aligns 
with Braun and Clarke’s (2023) argument that coding in RTA is always 
theoretically informed and shaped by the researcher’s engagement with the 
data, rather than being a passive process of theme discovery. 

During this phase, I continuously moved between my initial codes and 
broader conceptual understandings, refining and redefining my 
interpretations. For instance, early in the analysis, I coded instances where 
teacher educators described RSs as tools for communication and interactivity. 
Initially, this appeared to support a straightforward theme around the role of 
RSs in increasing student participation. However, through deeper engagement 
with the data and theoretical reflection, I recognized that participation was 
being conceptualized in different ways – some educators saw it as active 
cognitive engagement, while others referred to superficial participation 
through answering quiz questions. Later on, these insights led to constructing 
several themes, for instance, related to the teacher educators as role models, 
feedback, and participation. 

Throughout this process, codes were applied systematically across each 
dataset to help structure the data and facilitate the organization of patterns 
within each paper’s analysis. While I was responsible for the initial coding, 
discussions with co-authors played an important role in validating and refining 
the coding structures, ensuring coherence and alignment with the research 
focus of each study. These discussions often prompted further critical 
reflection on the coding process, reinforcing Braun and Clarke’s (2021b) view 
that RTA is an active and evolving process, requiring engagement with both 
data and theoretical perspectives rather than passive code application. 
 
Constructing themes 
Once initial codes had been established for each paper, they were examined for 
broader connections and grouped into themes and/or sub-themes. This 
involved organizing recurring patterns and codes into thematic categories that 
captured their essence. Themes were initially tentative and required 
continuous refinement to ensure they accurately reflected the data in each 
individual study. The process of theme construction was not straightforward; 
it required ongoing refinement and critical reflection to ensure that themes 
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accurately represented participants’ experiences rather than merely reflecting 
my own preconceptions. While some patterns initially seemed to fit neatly into 
existing theoretical constructs, further engagement with the data revealed 
complexities that challenged simple categorization. An example of how the 
construction of a theme was conducted is illustrated in Figure 3. 
 
Figure 3  
Example of a constructed theme 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Another example of how the process was not straightforward occurred in the 
second paper, where initially I thought the theme “silent participation” was 
applicable to both onsite and online students. Several participants had 
described using RSs without actively engaging in spoken discussions, and I 
assumed that this experience applied equally to both groups. However, 
through deeper engagement with the data, I realized that only online students 
had brought up this phenomenon. They described how they considered these 
silent periods times of active learning, and how they silently participated in the 
seminars by absorbing information and interacting with the content, which 
was often displayed via the RS. In contrast, onsite students had not framed 
their RS use in terms of silent participation but rather as a complementary 
activity to spoken discussions. This realization led to a necessary revision of 
the theme, acknowledging that while RSs provided a participatory space for 
online students, this function was less relevant for onsite students who could 
engage through spoken contributions. 
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Reviewing themes 
The process of reviewing themes occurred in two key stages within each 
analysis. First, I systematically examined individually coded extracts to ensure 
that they formed coherent patterns and accurately reflected the data. This step 
involved assessing whether the codes within each theme shared a conceptual 
relationship, ensuring that themes were not artificially constructed but instead 
captured participants’ perspectives. Second, I reviewed the themes in relation 
to the entire dataset, critically evaluating whether they remained relevant and 
aligned with the broader findings of each study. This step was essential in 
avoiding fragmentation, ensuring that themes were neither too broad nor too 
narrow and that they contributed to a deeper understanding of the research 
questions. 

During this phase, it became clear that certain sub-themes overlapped 
conceptually and could be merged into broader themes. For instance, in the 
first study with teacher educators, the sub-themes authentic recipients, 
interaction, and activity were coded separately under participation-related 
aspects of RS use. However, upon further review, it became evident that these 
sub-themes described different facets of the same core concept – how RSs 
encouraged student participation. Authentic recipients referred to how 
students engaged more actively when they perceived their responses as being 
valued by a real audience. Interaction described the dialogical aspect – RSs 
encouraged students to engage in discussions, providing responses that could 
shape classroom discourse. The activity focused more on the behavioral 
dimension, and students were more likely to contribute when RSs were 
integrated into lesson structures. So instead of treating them as distinct 
categories, they were merged into the overarching theme of “Participation”, 
capturing both the interactive and motivational aspects of RS use. 

The role of co-authors and colleagues in the department research group was 
particularly valuable at this stage, as they challenged interpretations, 
suggested alternative framings, and helped refine the conceptual clarity of 
themes. Their external perspectives prompted me to reconsider whether theme 
labels accurately conveyed the underlying meaning of the data and whether 
certain themes required further refinement. This collaborative review process 
strengthened the robustness of the RTA, ensuring that themes were not just 
methodologically sound but also conceptually precise. 
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Defining and naming themes 
Once themes were reviewed and refined, the next critical step was to define 
and name each theme, ensuring that they captured the essence of the data 
while remaining clear, precise, and analytically useful. This phase required 
careful consideration, as the way a theme is framed and labeled significantly 
influences how findings are understood, interpreted, and communicated. 

During this process, I was reminded of the power of words in qualitative 
research – how a small shift in terminology can alter the emphasis of a theme, 
shape its theoretical positioning, or even change its meaning entirely. 
Choosing the right words was not just a matter of linguistic clarity but a crucial 
analytical decision that reflected the interpretative nature of RTA. To ensure 
conceptual precision, each theme was assigned a definition that articulated its 
meaning and scope, specifying what aspects of the data it captured. This 
process also involved selecting illustrative data extracts (such as interview 
quotes or written reflections) to ground each theme in the participants’ voices.  

The process of naming themes was inherently iterative, often requiring 
multiple rounds of refinement. Discussions with co-authors played a key role 
in ensuring that the labels accurately conveyed the core meaning of each 
theme. These conversations frequently led to challenges of initial word choices, 
encouraging me to reconsider, for instance, whether a theme name was too 
broad or too narrow. 

This phase reinforced how terminology might shape interpretation and the 
other way around – words are not neutral, and the way a theme is framed can 
either illuminate or obscure important nuances in the data. The final names 
chosen for themes were not just descriptive labels but analytical constructs 
that reflected the complexity of participants’ experiences while maintaining 
conceptual clarity and coherence. As I moved forward with producing the 
reports, this awareness of word choice as an analytical tool remained central 
to how findings were structured and presented. 
 
Producing the reports 
The final stage of RTA involved structuring themes into coherent narratives for 
each paper, linking the analyses to research questions and relevant literature 
to position the findings within broader academic discussions. Reflexivity 
remained central, as I continually considered how my interpretations shaped 
the analytical process. A key challenge was maintaining clarity while keeping 
the text concise – balancing depth with brevity was often difficult, highlighting 
yet another linguistic challenge in qualitative research. 
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Additionally, the categorization of participants into frequent, occasional, 
and non-users of RSs in the third paper, while a simplified and pragmatic 
approach, was necessary to identify patterns in engagement and barriers to RS 
use. This classification allowed for a structured analysis of how teacher 
students interacted with RSs during their student teaching, revealing key 
differences in experiences, motivations, and obstacles. However, this 
categorization also introduced methodological complexities. Dividing users 
into these groups risked oversimplifying the fluidity of engagement, as an 
occasional user might have used RSs extensively in certain teaching situations 
but not others, making rigid classifications somewhat reductive. Furthermore, 
non-use was not always a matter of preference but was often shaped by 
contextual constraints, such as mentor teachers’ attitudes or school policies. 
Recognizing these nuances was important when analyzing the data to avoid 
creating overly simple or misleading differences between user groups. 
However, the focus of the analysis was not on the number of times RSs were 
used or on categorizing participants, but rather on the themes that were 
constructed from their experiences. 

5.6 Ethical considerations 

Like any other research paradigm, qualitative research has its unique ethical 
challenges and considerations. Ensuring the ethical conduct of research is not 
only a matter of meeting regulations and guidelines but is also crucial for the 
credibility and success of the research itself. Ethical considerations should be 
addressed throughout the entire research process, from design and 
recruitment to data collection, analysis, and reporting. 

For natural reasons, society’s rapid development connected to digital 
technologies has affected this research project – what methods I have used, in 
what settings the data collection has been collected, what questions I have 
asked, and perhaps also what answers I have gotten. New ethical problems and 
dilemmas researchers must consider have constantly been obtained along with 
the development. This is also addressed in the Swedish Research Council’s 
Good Research Practice (2017), which states that “new ethical problems are 
brought to the fore when new scientific questions are asked, when new 
methods are used and when new materials are analyzed”. 

My positionality, shaped by my background, experiences, and beliefs, 
inevitably influenced the research process (Lincoln et al., 2011). Recognizing 
this, I made a conscious effort to try not to misrepresent participants’ views 
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during data analysis. I aimed to interpret their accounts with integrity, while 
also acknowledging the limitations and potential biases that could have shaped 
my readings. In the reporting stage, I sought to communicate the findings in 
ways that respected participants’ rights and dignity. Throughout the research 
process, I have worked to be open about the methodological choices, ethical 
considerations, and constraints that shaped the study, with the intention of 
maintaining both rigor and ethical responsibility. As described in the section 
My background and its impact, my dual role as teacher and doctoral student 
influenced not only the design of the study but also my ethical stance. Being 
aware of how my background might color my interpretations, I have strived to 
adopt a reflexive approach that centers respect, responsiveness, and critical 
self-awareness. 

5.6.1 Data protection and GDPR compliance 

As my research involves processing personal data, I have carefully considered 
compliance with the General Data Protection Regulation (GDPR) (Regulation 
(EU) 2016/679). Although the data collected do not include sensitive personal 
information, GDPR still applies to any research that involves identifiable 
personal data. The key principles of GDPR that guided my research include: 
 

• Lawfulness, fairness, and transparency: Participants were fully 
informed about how their data would be collected, stored, and used. 

• Purpose limitation: Data were only collected for research purposes and 
were not used for any other objectives. 

• Data minimization: Only necessary personal data were collected, and 
no unnecessary personal identifiers were retained. 

• Confidentiality and security: Pseudonymization was applied to all 
collected data. Any identifying details were removed from interview 
transcripts, field notes, and reflections. 

• Storage limitation: Data were securely stored on password-protected 
university servers, with access restricted to authorized researchers. In 
line with KTH’s current policy for research data management, the data 
will be archived for ten years following the completion of the project 
using KTH’s secure digital infrastructure. 
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5.6.2 Ethical considerations at various stages 

Ethical considerations arise at various stages of the research process, each 
requiring careful attention to ensure the integrity of the study and the well-
being of participants. From the outset, designing the studies on a solid ethical 
foundation was crucial. This involved formulating research questions, 
objectives, and methodologies in ways that minimized potential harm and 
respected participants’ rights. 

During the recruitment process, ensuring fairness and transparency 
was essential. Participants were selected without pressure or manipulation, 
and I provided them with clear and comprehensive information about the 
studies, their purpose, and the procedures involved. This allowed them to 
make informed decisions about their participation. Obtaining informed 
consent was a key ethical component, following the best practices outlined by 
Creswell and Creswell (2017). Participants were given detailed written and 
verbal information about the research before agreeing to take part, ensuring 
their consent was voluntary and free from coercion. They had opportunities to 
ask questions before signing the consent form and were explicitly informed 
that they could withdraw at any time without providing a reason. 

Protecting participants’ privacy was another crucial aspect, particularly 
in qualitative research where sensitive information is often collected (Merriam 
& Tisdell, 2015). To safeguard their identities, I implemented measures such 
as using pseudonyms and removing identifying details. Throughout the data 
collection process, I prioritized treating participants with respect and 
sensitivity, striving to prevent any harm or distress. I remained mindful of 
potential power imbalances and worked to create a safe and comfortable 
environment. Transparency was also fundamental – I clearly communicated 
the purpose of data collection and how the information would be used.  

In Sweden, research involving human participants is subject to Swedish 
Ethical Review Authority (SFS 2003:460), which governs ethical review 
requirements. According to this legislation, an ethical review is required if the 
study involves sensitive personal data, physically invasive procedures, or 
methods that may pose a risk to participants’ health, safety, or integrity. Since 
my research consists of interviews, observations, and written reflections with 
teacher educators and teacher students – without the inclusion of sensitive 
personal data (as defined by GDPR) or methods that could cause harm – an 
ethical review was not deemed necessary. 
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5.7 Trustworthiness 

In qualitative research, trustworthiness is established through four key 
criteria: credibility, transferability, dependability, and confirmability (Guba, 
1981; Cohen et al., 2018). Given that this research is based on qualitative data 
and employs RTA (Braun & Clarke, 2019, 2021a, 2023), considerations of these 
criteria have been naturally integral throughout the research process. 

Credibility refers to how well the research findings align with reality and 
the depth of engagement with the data (Nowell et al., 2017). In this research, 
several strategies were employed to enhance credibility. First, the study draws 
on established qualitative research approaches, particularly RTA, to ensure a 
rigorous and systematic analytical process. Second, prolonged engagement 
with the research context – teacher education – has strengthened the depth of 
interpretation. During my years as a doctoral student, I have continuously 
been involved in courses in the teacher education program at KTH. 
Additionally, peer debriefing has been employed throughout the research 
process. Regular discussions with co-authors and colleagues challenged my 
interpretations, ensuring that themes were not solely shaped by my own 
perspectives but rather emerged through a reflexive and iterative process. 

Transferability concerns the extent to which findings can be applied to 
other contexts (Lincoln & Guba, 1985). Since qualitative research does not aim 
for statistical generalization, thick descriptions were prioritized to allow 
readers to assess whether the findings are relevant to their own educational 
settings. Detailed accounts of teacher educators' and teacher students’ 
experiences, as presented in papers I–IV, provide insight into how RSs are 
used in different pedagogical contexts. For instance, paper II discusses how 
RSs encouraged different forms of participation in blended synchronous 
learning environments, with online students engaging primarily in written, 
anonymous contributions while onsite students participated vocally. The 
findings suggest that RSs can bridge participation gaps, a result that may be 
transferable to other educational contexts where there is a need to support 
diverse participation modes. 

Dependability relates to the consistency and traceability of the research 
process (Nowell et al., 2017). In this research, detailed documentation of the 
research design, data collection, and analytical procedures was maintained to 
enhance transparency. The iterative nature of RTA required continuous 
reflection on how themes were constructed, which was documented in 
reflexive research journals. This ensured that changes in coding and theme 



 69 

development could be traced back to analytical decisions rather than occurring 
arbitrarily. 

For example, in paper III, the initial coding of teacher students’ use of 
RSs during their student teaching suggested that their choices were primarily 
influenced by technical affordances. However, as the analysis progressed, it 
became evident that institutional and pedagogical factors, such as mentors’ 
attitudes toward digital tools, played a significant role in determining whether 
RSs were used in classrooms. This shift in interpretation was documented, 
demonstrating the evolving nature of qualitative analysis and ensuring 
dependability. 

Confirmability ensures that the findings are shaped by the data rather 
than researcher bias (Guba, 1981). To strengthen confirmability, multiple 
strategies were implemented. First, collaboration with co-authors and 
colleagues provided external perspectives that helped refine interpretations. 
Second, the use of direct quotes from participants throughout the papers 
ensured that conclusions were grounded in participants’ own words. For 
example, in paper IV, which explores how teacher students experienced AI-
generated feedback in RSs, some participants expressed enthusiasm about the 
efficiency of AI-generated feedback, while others were skeptical about its lack 
of pedagogical sensitivity. To ensure confirmability, these diverging 
perspectives were fully represented in the analysis, rather than privileging a 
single narrative. Furthermore, by engaging in ongoing reflexivity, I critically 
examined how my own experiences as a teacher might influence the way I 
interpreted responses, ensuring that the findings remained participant-driven. 

By drawing on established qualitative research practices, systematic 
documentation, peer debriefing, and ongoing reflexivity, I have aimed to 
strengthen the trustworthiness of this research. These strategies were intended 
to support transparency and critical reflection throughout the process. While 
interpretation is central to qualitative research, I have sought to ground the 
findings in participants’ perspectives and make the research process open to 
review and reflection. 
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6 Summary of papers I-IV 

This chapter provides visual as well as written summaries of the four papers 
that form the foundation of this thesis. Together, they address different aspects 
of how response systems are used in teacher education, from the perspectives 
of both teacher educators and teacher students, and across a range of 
educational settings and phases. 
 
Paper I – Diaz, P., Hrastinski, S., & Norström, P. (2024). How teacher 
educators use response systems – an interview study. Interactive Learning 
Environments, 32(7), 3652–3664. 
doi.org/10.1080/10494820.2023.2187423  
 
Paper II – Diaz, P., Hrastinski, S., & Norström, P. (2024). How using a 
response system in blended synchronous seminars encourages online and 
onsite student participation. Education and Information Technologies, 
29(15), 19889–19911. doi.org/10.1007/s10639-024-12665-4  
 
Paper III – Diaz, P., Hrastinski, S., & Norström, P. (2024). How teacher 
students used digital response systems during student teaching. Education 
and Information Technologies, 1–26. doi.org/10.1007/s10639-024-13165-1  
 
Paper IV – Diaz, P., Hrastinski, S., & Norström, P. (submitted manuscript) How 
teacher students relate their experiences of AI-generated feedback to future 
teaching practice. 
 
The papers are not included in the electronic version of the thesis. 
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6.1 Paper I: “How teacher educators use response systems – an 

interview study” 

Co-written with Stefan Hrastinski and Per Norström. Published in Interactive 
Learning Environments. 
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Teacher educators play a dual role in higher education: they must not only 
teach subject-specific content but also model effective teaching strategies for 
their students, who will become teachers. Digital tools, including RSs, have 
been widely adopted in education to facilitate participation and formative 
assessment. While RSs have been extensively studied in general higher 
education settings, limited research focuses on their use in teacher education. 
This study aims to fill this gap by exploring experienced teacher educators’ 
experiences of using RSs in their teaching. It is guided by two research 
questions: For what purposes do teacher educators describe that they use 
RSs? and What advantages and limitations do teacher educators experience 
connected to RSs? 

The study employed a qualitative interview approach to explore teacher 
educators’ experiences with RSs. Nine teacher educators from seven Swedish 
higher education institutions were recruited through snowball sampling, 
ensuring all participants had practical experience using RSs. Semi-structured 
interviews were conducted via Zoom, lasting 30–45 minutes, and were 
recorded and transcribed verbatim. The interviews followed an open-ended 
question guide focusing on teaching purposes, advantages, and limitations of 
RS use. Data were analyzed using reflexive thematic analysis, and themes 
related to pedagogical practices, student participation, and ethical 
considerations were constructed. 

In the study, it was found that teacher educators use RSs for a variety of 
pedagogical purposes, primarily to increase student participation, support 
formative assessment, and model digital teaching strategies. Unlike much 
prior research, which focuses on multiple-choice RS use in large lecture 
settings, this study highlights that teacher educators often prioritize open-
ended responses to promote richer discussions, critical thinking, and 
metacognitive reflection. The results indicate that RSs facilitated real-time 
feedback, enabling educators to adjust teaching based on student responses 
and assess preconceptions and misconceptions, aligning with formative 
assessment principles. Anonymity was seen as a key advantage, lowering the 
threshold for participation and encouraging students to express their thoughts 
more openly, yet some educators raised concerns about a lack of accountability 
and occasional disruptive responses. 

RSs were found to be effective across both large and small group settings, 
with educators using them to encourage participation in lectures and stimulate 
interaction in smaller seminars. In larger settings, RSs provided an efficient 
way to gather and visualize diverse student perspectives, while in smaller 
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groups, they enabled quieter students to contribute without the pressure of 
speaking aloud. Several educators also incorporated RSs into flipped 
classroom models and peer instruction strategies, using them to assess prior 
knowledge, guide discussions, and encourage student-to-student learning. 
However, time constraints and preparation demands were commonly noted 
challenges, as designing high-quality RS questions, particularly open-ended 
ones, required substantial effort. Some educators also experienced technical 
issues and implementation delays, leading to concerns about efficiency in 
classroom use. 

Additionally, ethical considerations were highlighted, with some educators 
expressing concerns about data privacy, commercialization, and the risk of 
reducing teaching to assessment-driven activities. While most educators 
valued RSs as a tool for participation and formative assessment, some 
cautioned against over-reliance on them, emphasizing the need for balanced 
pedagogical integration. The findings align with social constructivist theory, 
emphasizing interaction, participation, and collaboration as key components 
of learning. They also highlight the unique role of teacher educators in not only 
using RSs to enhance learning but also in modeling effective digital pedagogy 
for future teachers, reinforcing the meta-purpose of digital tool integration in 
teacher education. 

The main contribution of this paper is its focus on the dual role of teacher 
educators, demonstrating how they simultaneously use RSs as teaching tools 
and as models for pedagogical practice, guiding teacher students in the 
effective use of digital tools in their future classrooms. Future research could 
explore the longitudinal effects of RS use in teacher education and examine 
how teacher students apply RSs in their own classrooms after graduating. 
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6.2 Paper II: “How using a response system in blended 

synchronous seminars encourages online and onsite 

participation” 

Co-written with Stefan Hrastinski and Per Norström. Published in Education 
and Information Technologies. 
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Blended synchronous learning environments (BSLEs) have gained significant 
attention, especially following the COVID-19 pandemic, as they allow students 
to participate in educational activities either onsite or remotely in real time. 
However, one of the main challenges in BSLEs is ensuring active participation 
from both online and onsite students, as previous research suggests that online 
students often feel less engaged and struggle to interact at the same level as 
their onsite peers. 

The study aims to explore how online and onsite students participate in 
blended synchronous seminars where various functions of an RS are being 
used throughout the seminars. The study is guided by two research questions: 
What are the similarities and differences between online and onsite student 
participation in blended synchronous seminars where an RS is being used? 
and How do online and onsite students reflect on their participation in 
blended synchronous seminars where an RS is being used?  

The study was conducted in a teacher education course on ICT-supported 
teaching and learning for English teacher students at a Swedish higher 
education institution. The course included six full-day blended synchronous 
seminars, where students either attended onsite or participated remotely via 
video conferencing. An RS was used throughout the seminars, integrating free-
text questions, multiple-choice questions, collaborative workspaces, quizzes, 
and game-based activities. The data came from three main sources: 
Observations of three seminars (conducted both onsite and via video 
conferencing), students’ written reflections collected through the RS, and 
semi-structured interviews with eleven students. A reflexive thematic analysis 
was conducted (Braun & Clarke, 2019), and themes of participation among 
online and onsite students, revealing both commonalities and differences in 
participation modes, were constructed. 

The findings indicate that the RS facilitated different forms of participation 
among both onsite and online students. The key themes constructed in the 
analysis highlight three shared participation modes (written, anonymous, and 
game-based) and two distinct participation patterns (silent participation 
among online students and spontaneous participation among onsite students). 
 
Shared participation patterns 

1. Written participation – Both online and onsite students actively used 
the RS’s free-text functions to contribute written responses. Free-text 
responses allowed all students to participate in discussions, even when 
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they were hesitant to speak aloud. The RS became an important tool for 
students who preferred written over oral participation. 

2. Anonymous participation – Anonymity encouraged participation by 
allowing students to ask questions and express thoughts without fear of 
embarrassment. This was particularly valuable for online students, who 
sometimes felt detached from discussions. 

3. Game-based participation – The RS’s game-based features, such as 
quizzes and competitive elements, were widely appreciated. While 
onsite students exhibited visible excitement (laughing, commenting, 
and engaging socially), online students also participated actively but 
expressed their engagement through written responses rather than 
visible enthusiasm. 

 
Distinct participation patterns 

1. Silent participation (online students) – Many online students 
emphasized that they engaged with the seminar content through 
listening and thinking, rather than actively contributing through speech 
or writing. While this form of participation was initially overlooked, 
students described it as a key component of their learning experience, 
demonstrating a form of cognitive engagement that extended beyond 
observable behaviors. 

2. Spontaneous participation (onsite students) – Onsite students 
participated more orally and spontaneously, interacting freely with both 
the educator and their peers. They often responded to informal 
prompts, reacted to in-class discussions, and used body language to 
communicate engagement. The physical classroom setting facilitated 
real-time discussions, whereas online students found spontaneous 
participation more challenging. 

 
The study found that RSs played a crucial role in encouraging participation in 
BSLEs, particularly by equalizing participation opportunities between onsite 
and online students. Unlike much prior research that focuses on multiple-
choice RS activities, this study highlights the importance of free-text functions, 
which provided students with greater flexibility in how they expressed their 
thoughts. One of the most notable contributions of this study is its 
identification of silent participation as an active and valuable form of 
participation, particularly for online students. While traditional metrics of 
participation focus on speaking and visible interaction, this study suggests that 
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listening, reflecting, and engaging mentally should also be recognized as 
legitimate forms of participation. Educators should consider incorporating 
strategies that acknowledge and support silent participation, such as 
integrating RSs for non-verbal contributions, providing reflection 
opportunities, and designing activities that accommodate different 
participation modes. The study also emphasizes the importance of balancing 
different participation modes to create an inclusive learning environment in 
BSLEs. While RSs successfully facilitated written, anonymous, and game-
based participation, educators must carefully design activities that cater to 
both spontaneous and silent participants. For future teacher students, this 
study provides valuable insights into how digital tools can be used to encourage 
participation in BSLEs, preparing them to create inclusive classrooms that 
support diverse forms of participation. 

Future research could explore how different types of RS activities impact 
participation in other academic disciplines and investigate long-term effects 
on student participation in BSLEs. Additionally, further studies could examine 
how silent participation influences learning outcomes and knowledge 
retention, offering new insights into how participation is conceptualized and 
measured in different learning environments. 
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6.3 Paper III: “How teacher students used digital response 

systems during student teaching” 

Co-written with Stefan Hrastinski and Per Norström. Published in Education 
and Information Technologies. 
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Developing digital competence is an essential part of teacher education, as 
future teachers are expected to integrate digital tools into their teaching. RSs 
belong to this group of tools, designed to encourage student participation 
through interactive questioning, real-time feedback, and collaborative 
activities. However, while many teacher education programs include courses 
on digital tools, it is unclear how teacher students apply their knowledge of RSs 
during their student teaching. 

Since some teacher education programs include specific ICT courses, it 
becomes necessary to understand if teacher students apply the knowledge 
acquired from these courses and how they reflect upon (not) using digital tools 
during their student teaching. Therefore, this study aims to explore how 
teacher students used RSs during their student teaching after participating in 
an ICT course and understand what influenced the teacher students’ decisions 
to use digital tools during student teaching. It addresses the research questions 
How do teacher students describe what influenced them to use RSs during 
student teaching? and How do teacher students describe what influenced 
them to refrain from using RSs during student teaching? By investigating 
these aspects, the study contributes to the ongoing discourse on integrating 
digital tools in teacher education, providing insights into digital competence 
development and the barriers to digital tool adoption in real teaching contexts. 

The study applies CHAT (Engeström, 2001) as a framework to explore how 
teacher students’ use (or non-use) of RSs is shaped by different factors within 
their teaching environment. Activity theory provides a way to understand how 
tools, rules, roles, and community expectations interact to influence actions. 
Teacher students operate within an activity system in which they attempt to 
bridge theory and practice, using digital tools such as RSs in their teaching. 
However, their use of RSs is influenced by: 

 
• Mediating artifacts (RSs themselves and their functionalities) 
• Rules (curriculum requirements and school policies on digital tool use) 
• Community (teacher educators, student teaching supervisors, and 

students) 
• Division of labor (the teacher students’ role vs. the role of supervising 

teachers) 
 
Previous research and frameworks highlight that digital competence is not just 
about knowing how to use technology but about applying it in appropriate ways 
(Punie & Redecker, 2017). Studies have shown that teacher students often feel 
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underprepared to integrate digital tools effectively and may hesitate due to a 
lack of pedagogical confidence (Gudmundsdottir & Hatlevik, 2018). This study 
examines how these factors play out in real student teaching contexts, 
shedding light on why some teacher students embrace RSs while others do not. 

The study employed a qualitative research design, collecting data from 
semi-structured interviews with eleven teacher students, exploring their 
experiences, challenges, and motivations for using (or not using) RSs. These 
students had recently completed an ICT course that introduced them to RSs 
and had just finished a five-week student teaching period. A reflexive thematic 
analysis was conducted, guided by activity theory, to explore how teacher 
students described their use of RSs and the challenges they encountered. 

The findings indicate that while most teacher students used RSs, the extent 
and manner of use varied significantly. Three main groups were identified: 
frequent users (3 students) who integrated RSs regularly and viewed them as 
valuable tools for enhancing participation, assessment, and interaction, 
occasional users (5 students) who used RSs sporadically, often influenced by 
subject relevance, community support, or perceived time constraints, and non-
users (3 students) who did not use RSs, often due to uncertainty about their 
pedagogical value, lack of support, or challenges in integrating them into 
English language teaching. Based on the analysis, five key themes that 
influenced the use of RSs were constructed – relating theory and practice, 
various modes of participation, the relevance of English as a subject, balancing 
fun and boring, and attitudes toward digitalization. 

The teacher students who used RSs effectively were those who saw a clear 
connection between theoretical knowledge and classroom application. 
Frequent users explicitly linked RS use to pedagogical theories such as 
Vygotsky’s zone of proximal development, using RSs to gauge student 
understanding and adjust teaching accordingly. Some teacher students also 
described a process similar to retrieval practice (frequent recall of 
information), which, according to them, helped students retain knowledge 
more effectively. However, occasional and non-users struggled to connect the 
theoretical aspects of digital tool use with practical classroom needs. Some felt 
that the ICT course lacked sufficient theoretical grounding, making them 
hesitant to use RSs in real teaching scenarios. 

All teacher students who used RSs emphasized that RSs provided multiple 
ways for students to participate, including anonymous participation, which 
encouraged quieter students to contribute, written participation, allowing 
students to express their ideas without the pressure of speaking aloud, and 
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game-based participation, which seemed to make learning more engaging. 
Non-users recognized the potential of RSs to encourage participation but 
hesitated due to uncertainty about classroom management or student 
reactions. 

Many teacher students linked their decision to use RSs to subject relevance. 
Frequent and occasional users used RSs to reinforce vocabulary and grammar, 
aligning with syllabus goals. They also employed free-text questions to collect 
student reflections on reading assignments. However, some occasional and 
non-users struggled to see the relevance of RSs in English language teaching, 
stating that traditional methods were more suitable for deeper discussions. 

Several teacher students viewed game-based RS activities as effective and 
efficient ways to make lessons more engaging, especially for topics like 
grammar and vocabulary drills. However, some occasional and non-users 
expressed concerns about maintaining academic rigor, fearing that RSs might 
trivialize learning or disrupt classroom discipline.  

The teacher students’ use of RSs was also shaped by the attitudes of their 
community, including student teaching supervisors, students, and teacher 
educators. Supportive supervisors encouraged RS use, while skeptical 
supervisors discouraged it. Some teacher students hesitated to use RSs if their 
students were unfamiliar with the technology. Some teacher students felt that 
their ICT training lacked clear modeling of how to use RSs in real classroom 
settings, leaving them uncertain about how to integrate these tools in 
pedagogically sound ways. Interestingly, while frequent users embraced 
digitalization, non-users often viewed digital tools as distractions rather than 
useful learning aids. 

The study found that teacher students’ use of RSs was highly influenced by 
their ability to connect theory with practice, the perceived relevance of RSs to 
English teaching, and the level of community support they received. While 
many students saw RSs as valuable tools for participation and assessment, 
others hesitated due to uncertainties about pedagogical value, classroom 
management, and subject-specific applications. 

A key contribution of this study is its application of activity theory to 
understand the complexities of digital tool adoption in teacher education and 
during student teaching. The findings highlight the importance of aligning 
digital tools with pedagogical objectives and ensuring that teacher students 
receive both theoretical and practical support. Future research should explore 
the long-term impacts of RS training in teacher education and examine how 
teacher students’ digital competence develops over time. Additionally, teacher 
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education programs could benefit from providing clearer models for 
integrating RSs into subject-specific teaching, ensuring that digital 
competence is both developed and applied in real teaching settings. 
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6.4 Paper IV: “How teacher students relate their experiences of 

AI-generated feedback to future teaching practice” 

Co-written with Stefan Hrastinski and Per Norström. Manuscript submitted 
for publication. 
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As generative AI (genAI) tools rapidly enter educational settings, new 
opportunities and challenges emerge for how feedback is produced, received, 
and understood. While feedback is widely acknowledged as central to student 
learning, it is also resource-intensive and often unevenly distributed. The 
integration of AI-generated feedback into teaching offers scalable solutions, 
but its pedagogical implications, especially in teacher education, remain 
underexplored. This study addresses that gap by exploring how teacher 
students experience and reason about AI-generated feedback provided 
through an RS during campus-based seminars. It is guided by the research 
question: How do teacher students relate their in-seminar experiences of AI-
generated feedback from RSs to their future teaching practice? 

Teacher students occupy a dual role as both learners and future educators. 
This duality makes their perspectives particularly valuable when evaluating 
new technologies such as genAI in educational contexts. Unlike many previous 
studies that examine genAI use as an individual writing support, this study 
explores feedback as part of a structured classroom activity, providing insights 
into how genAI can be embedded in pedagogical practice. 

The study was conducted in 2024 at a Swedish technical university and 
included 29 teacher students enrolled in STEM-oriented teacher education 
programs. During three campus-based seminars, students participated in a 
modified Think-Pair-Share activity where they responded to the prompt “What 
is good feedback?”, received AI-generated feedback via an RS, and then 
reflected on and discussed the experience in small groups. Data were collected 
through written reflections, observations, and semi-structured interviews, and 
analyzed using reflexive thematic analysis (Braun & Clarke, 2019). 

The analysis constructed four themes: (1) AI-generated vs. human 
feedback, (2) skepticism and ethical concerns, (3) trust in feedback sources, 
and (4) AI as a participant. TSs appreciated the structure, immediacy, and 
perceived neutrality of the AI-generated feedback, describing it as clear and 
accessible. At the same time, they questioned its contextual sensitivity, 
pedagogical intent, and ability to adapt to individual learning needs. A clear 
trust hierarchy emerged: teacher feedback was valued most, followed by AI-
generated feedback, with peer feedback least trusted. This hierarchy reflects 
both the authority and relational depth associated with teacher input and the 
relative skepticism toward peers’ competence. Interestingly, TSs often 
described the AI not as a neutral delivery mechanism but as an active 
participant in the seminars. Its responses were seen as prompts that sparked 
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new perspectives, moments of disagreement, and extended discussion, 
positioning the AI as a semi-autonomous actor within the learning activity. 

Rather than functioning primarily as a time-saving device, the AI-
supported activity appeared to deepen participation and critical engagement. 
TSs compared the AI’s feedback with input from peers and teachers, often 
debating its accuracy and usefulness. This critical stance encouraged them to 
articulate and refine their own understanding of what constitutes meaningful 
feedback. While cautious about overreliance on automation, many recognized 
the potential of genAI to complement formative assessment, particularly in 
contexts where teachers face large groups or limited time. At the same time, 
they emphasized that the pedagogical value of AI-generated feedback 
depended on being embedded in teacher-led structures that provided framing, 
context, and opportunities for dialogue. In this sense, AI was seen as a tool that 
could initiate reflection but not replace the relational and pedagogical work of 
teachers. 

The study contributes to research on AI in teacher education by showing 
how AI-generated feedback can function as a catalyst for collaborative 
reflection rather than just an efficiency tool. It highlights that AI’s role in 
formative assessment is shaped less by its technical capacity and more by how 
it is pedagogically integrated. The findings underscore the importance of 
developing AI literacy in teacher education – not only as a technical 
competence related to operating tools, but as a critical and pedagogical 
capacity, as part of digital competence. For future teachers, this means 
learning to interpret and evaluate feedback from different sources, to recognize 
the affordances and limitations of AI, and to make informed judgments about 
when and how to combine AI, peer, and teacher feedback. Strengthening such 
pedagogical AI literacy can prepare TSs to engage constructively with emerging 
technologies in their future classrooms and to design activities where AI 
contributes to students’ reflection, participation, and professional growth. 
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7 Discussion 

This thesis was conducted in a time of increasing digitalization in education, 
accelerated by the COVID-19 pandemic and the rapid emergence of generative 
AI, where the need to understand how to integrate digital tools appropriately 
into teacher education has intensified. At the same time, national policy 
debates in Sweden have raised questions about the role and value of digital 
tools in education, creating tensions around how digital competence is 
understood, approached, and integrated into educational practice, making it 
important to investigate how these issues are addressed in teacher education. 
Therefore, the aim has been to explore how RSs are used in teacher education, 
with particular attention to their pedagogical purposes, the contextual 
conditions shaping their use, and their potential to support the aspect of digital 
competence related to teaching and learning. The aim is addressed by three 
overarching research questions: 

 
1 Why and how do teacher educators and teacher students use RSs? 
2 What challenges and opportunities are related to the use of RSs in 

teacher education? 
3 How do teacher students reason about using RSs as students and 

future teachers to develop digital competence for teaching and 
learning? 

 
The discussion is grounded in an iterative approach between theory and 
empirical data. In line with my reflexive analytical method, I have allowed 
theories, not as templates but as analytical companions, to help illuminate 
aspects of the empirical material that might otherwise have gone unnoticed. At 
the same time, I have been careful not to force the empirical data into 
predetermined categories. The theoretical framing has made it possible to 
alternate between analyzing individual actors’ actions and lifting the analytical 
gaze to explore broader systemic structures, tensions, and possibilities. By 
switching analytical focus between what is happening at the moment and the 
systemic conditions that shape these moments, the discussion offers insight 
into the immediate pedagogical use of RSs and their broader implications for 
teacher education. 
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7.1 Why and how are RSs used in teacher education? 

The studies in this thesis show that RSs are used in teacher education to 
encourage student participation, facilitate formative assessment, and promote 
reflective practice. 

7.1.1 Encouraging student participation 

In papers I and II, RSs were shown to contribute to encouraging student 
participation by offering multiple modes of participation. For instance, in 
Paper II, onsite students often participated through spoken contributions 
while online students relied more on anonymous written responses and, what 
they referred to as “silent participation” and considered to be times of active 
learning. Further, teacher educators in Paper I reported that RSs were used to 
support both small and large group discussions, online as well as face-to-face. 
These parallel modes of participation reflect how RSs can scaffold 
participation across modalities, thus encouraging explicit participation (taking 
part) and implicit participation (being a part), which is more about 
perceptions, if and how the teacher students felt that they were participating 
(Sfard, 1998). 

By using RSs in their own teaching, teacher educators modeled student-
centered strategies in practice, providing the teacher students with concrete 
examples of how a digital tool can be used to encourage participation and adapt 
to different teaching situations, such as varying the types of questions asked 
and responding to students’ anonymous responses. This invited the teacher 
students to observe the teacher educators’ teaching strategies, such as 
designing questions, leading discussions, and responding to student input. 
Additionally, in paper IV, AI-enhanced RSs supported participation by 
encouraging students to discuss both their responses and the AI-generated 
feedback they received. 

However, how RSs are integrated in teaching matters, for example, which 
types of questions are asked, whether answers are anonymous, how responses 
are handled, and what is shown on screen. These choices affect who takes part 
and whose voices are heard. As Säljö (2010) points out, tools (like RSs) help 
shape what is seen as valuable knowledge and who gets to contribute. In this 
way, RSs influence participation, not just by offering technical functions, but 
by becoming part of the classroom’s social and pedagogical structure. If RSs 
allow anonymous input and all students’ answers are acknowledged, they can 
help more students join in. On the other hand, if students are expected to write 
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well and quickly, or if only a few answers are shown and discussed, some 
students may feel that they are being left out. So even though RSs can help 
make participation more equal, they can also create new barriers. Whether 
they support or limit participation depends on how they are used in practice. 

Looking at individual experiences can show how participation varies, but it 
does not explain why some students use RSs and others do not. To understand 
these differences, we need to look at the environment around them. The CHAT 
framework (Engeström, 2001) helps illuminate how institutional norms, social 
rules, and divisions of labor structure participation. For example, in paper III, 
it became evident that even when teacher educators model RSs as pedagogical 
tools, teacher students’ use was influenced by several contextual factors: 
 

• Rules (institutional expectations and norms): Teacher students placed 
in schools where traditional lecture-based teaching dominated often felt 
discouraged from using RSs, despite their exposure to these tools in 
university courses. 

• Division of labor (power structures in the teaching practice): Mentor 
teachers’ control over lesson planning limited teacher students’ 
opportunities to use RSs, even when they wanted to try. 

• Community (peer and institutional support): Confidence in using RSs 
increased when teacher students observed mentors or peers doing so 
successfully. Conversely, a lack of shared practice or conversation 
around RSs in the placement environment could lead to avoidance. 

• Tools (technical access and infrastructure): Practical barriers such as 
restrictions related to GDPR and limited experience with the technology 
often hindered implementation. 

 
These findings highlight how RSs function as mediating artifacts within a 
larger activity system, where contradictions, such as the tension between what 
is taught during teacher education courses and the realities of student 
teaching, can obstruct or enable teaching strategies. 

Paper III further nuanced this picture by identifying differences among 
frequent, occasional, and non-users of RSs during student teaching. While 
frequent users integrated RSs in their teaching, others expressed uncertainty 
about their pedagogical value, subject relevance, or faced contextual 
constraints. These patterns resonate with longstanding research on the theory-
practice divide in teacher education. Research has emphasized that tightly 
integrated programs, linking coursework with extended practical experiences, 
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better prepare teachers for practice and reduce attrition (Darling-Hammond, 
2000). Others have critiqued traditional programs for failing to bridge theory 
and practice, and argue instead for a realistic approach in which student 
teachers’ own experiences serve as the starting point for theoretical reflection 
and pedagogical development (Korthagen et al., 2001). However, the CHAT 
perspective makes it possible to go beyond this familiar framing. Rather than 
interpreting hesitation as resistance or lack of ability, it becomes visible as an 
outcome of contradictions within the activity system, such as conflicting 
expectations, limited autonomy, or absent role models. This interpretation 
shifts the focus from individual change to systemic support: If teacher students 
are to become confident and competent users of RSs, they need not only 
training but also access, encouragement, and alignment during student 
teaching. 

In sum, teacher students’ use of RSs created opportunities for participation 
and professional development, particularly when integrated into well-planned 
teaching activities and supported by teacher educators or mentors who actively 
encouraged the use. However, the extent to which RSs contributed to the 
activities varied depending on the institutional conditions both at the 
university and in the school setting. Differences in course design, clarity of 
expectations, access to technology, and the pedagogical climate – that is, the 
prevailing attitudes toward teaching, learning, and innovation in the 
placement school – during student teaching all influenced how RSs could be 
used. Recognizing how individual initiative interacts with these structural 
conditions, such as whether mentor teachers support the use, whether digital 
tools are available, and whether formative approaches are valued, helps clarify 
when and how RSs can play a constructive role in teacher education. This 
underscores that RS use is not neutral or uniform, but always situated, shaped 
by local norms, professional relationships, and the opportunities and 
limitations present in each educational context, a perspective echoed in 
research emphasizing the contextual, relational, and pedagogical dimensions 
of teachers’ professional digital competence (Skantz-Åberg et al., 2022). While 
policy frameworks such as DigCompEdu (Punie & Redecker, 2017) identify 
formative feedback and learner engagement as central aspects of digital 
competence, they often understate how such practices are shaped by the 
conditions of use that teacher students encounter during their training. 
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7.1.2 Facilitating formative assessment 

Formative assessment was a theme in Papers I and III. In both cases, teacher 
educators and teacher students described RSs as a means to gain immediate 
insights into student understanding and to adjust teaching during the learning 
process. These uses align well with Black and Wiliam’s (2009) emphasis on 
formative assessment as a dynamic practice that draws on ongoing evidence to 
support learning in progress. RSs allowed teacher educators and students to 
move beyond static check-ins or end-of-lesson evaluations. Instead, they were 
used to shape teaching in real time, through free-text answers that contributed 
to the discussion, which was in line with the idea of responsive teaching 
(Fletcher-Wood, 2018). 

In Paper I, teacher educators described how they integrated RSs into 
lectures and seminars, often using open-ended questions to model assessment 
as a responsive process. These prompts invited students to articulate their 
reasoning, which served as a basis for whole-group discussions. Through this 
approach, RSs appeared to support a classroom culture in which feedback and 
reflection were more readily integrated into the learning environment. This 
way of working made assessment visible – not as an endpoint, but as 
something woven into the ongoing teaching dialogue. Rather than treating 
assessment as a separate or summative event, the teacher educators used RSs 
to support formative strategies embedded in real-time interaction. This 
resonates with the view of formative assessment as a continuous process of 
dialogue, interpretation, and pedagogical adjustment (Black & Wiliam, 2009; 
Nicol and Macfarlane-Dick, 2006). 

In Paper III, several frequent and occasional users of RSs described how 
they used the tools to identify student misconceptions, gauge levels of 
understanding, and make immediate pedagogical adjustments. For instance, a 
teacher student explained how they used open-text responses to “tune in” to 
students’ thinking and adapt the lesson in real-time. This kind of practice 
reflects central ideas in formative assessment theory, particularly the value of 
timely and actionable feedback. It also connects to the notion of scaffolding, 
where teaching is adapted to the learner’s zone of proximal development 
(Vygotsky, 1978). In this case, RSs served as a structure that made it easier to 
adjust the level of challenge and support based on evidence generated during 
the lesson itself. 

Although RSs were used by many teacher students, there was noticeable 
variation in how and if the tools were used for formative purposes, such as 
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using student input to inform and adapt teaching while learning is still ongoing 
(Black & Wiliam, 2009). This variation is not easily explained by individual 
motivation or skill. Instead, broader contextual factors played a key role. Using 
the CHAT framework (Engeström, 2001), several challenges become visible. 
One recurring issue was the division of labor during student teaching. Since 
mentor teachers often controlled the planning and structure of lessons, teacher 
students had limited room to test digital tools like RSs. 

Institutional norms also played an important role during student teaching. 
According to the teacher students’ descriptions, some mentor teachers in the 
student teaching schools viewed assessment as formal and summative, which 
meant that digital tools for formative purposes were considered unfamiliar or 
even inappropriate, since they did not align with the mentor teachers’ view of 
assessment. These situations show that using RSs is not just about pedagogical 
intention – it also depends on how well the tools align with the expectations 
and routines in the school setting. Seen through a CHAT perspective, these 
situations reflect contradictions in the activity system, especially between tools 
(RSs), rules (norms about what counts as proper teaching), and division of 
labor (who controls teaching decisions). By viewing these tensions as systemic 
rather than individual, CHAT helps shift the focus from the teacher students’ 
readiness to the structural conditions that shape their ability to use RSs 
formatively. 

These findings point to an apparent mismatch between the pedagogical 
ambitions introduced during teacher education and the conditions teacher 
students face during school placements. Even when students had the 
knowledge and intention to use RSs formatively, their ability was limited by 
factors beyond their control. The activity systems they were part of, shaped by 
mentor teachers, school cultures, and institutional routines, influenced what 
was seen as possible, appropriate, or even allowed. In several cases, RSs were 
perceived as extra or unnecessary rather than as tools that support core aspects 
of teaching. This suggests that unless formative assessment is valued and 
supported across both university and school settings, it risks being seen as 
optional – something nice to do rather than something essential. As several 
scholars argue, formative assessment becomes effective when embedded in 
everyday teaching and supported by a shared understanding of its purpose 
(Black & Wiliam, 2009; Nicol and Macfarlane-Dick, 2006). 

Although Paper II focused primarily on participation in blended 
synchronous learning environments, it also illustrated how RSs were used to 
monitor student participation and offer real-time feedback to both onsite and 
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online participants. The teacher educator employed a mix of multiple-choice 
and open-ended questions throughout the sessions, enabling teaching that 
responded to students’ diverse needs and modes of participation. The variation 
in question types allowed the teacher to adjust instruction based on student 
input, making the teaching more adaptive to different levels of understanding 
and engagement. While these activities were not labeled as formative 
assessment, they shared many of its key features, including the use of student 
input to guide teaching in real-time. This highlights how formative assessment 
can take different forms and sometimes arise naturally in response to students’ 
input, particularly when the teacher makes pedagogical use of student 
responses to identify misconceptions, adjust instruction, or prompt further 
discussion. In this way, formative assessment can be carried out spontaneously 
through digital tools like RSs, even without a pre-planned assessment design. 

The findings suggest that RSs support students in activating prior 
knowledge and reinforcing recently taught concepts, for example, when 
teachers pose questions during a lecture and students respond in real time. 
This kind of retrieval practice can help students engage more actively with the 
content (Brown et al, 2014). At the same time, RSs create opportunities for 
participation and reflection, particularly when combined with peer dialogue 
and, as in Paper IV, with AI-generated feedback functions in the RSs. In this 
way, RSs can serve as cognitive scaffolds by helping students process 
information in manageable steps, while also functioning as mediating artifacts 
that shape the interaction between students, tools, and teachers within the 
activity system. Their role in responsive teaching depends on how teachers use 
the responses as a basis for adjusting instruction, prompting discussion, or 
clarifying misunderstandings (Fletcher-Wood, 2018). However, when many 
answers are submitted at once, it is difficult for teachers to respond to each one 
in depth, especially in real time.  

Thus, while RSs can enable timely AI-generated feedback that the students 
may act on, the quality and usefulness of this feedback vary depending on how 
the results are interpreted and followed up. When used with a clear 
pedagogical purpose, such as diagnosing misconceptions, fostering classroom 
dialogue, or supporting peer learning, RSs can contribute to both participation 
and feedback processes. In these cases, RSs are integrated into a broader 
teaching strategy that emphasizes formative assessment, student 
participation, and responsive teaching. 

While these strategies show how RSs can support formative assessment in 
general, the findings in Paper IV further nuance this discussion by highlighting 
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how different feedback sources are perceived. The study identified a clear 
hierarchy of trust: teacher feedback was rated highest, followed by AI-
generated feedback, with peer feedback rated lowest. This hierarchy illustrates 
both the perceived pedagogical authority of teachers and the emerging role of 
AI as a structured but impersonal feedback source. It also raises questions 
about future teachers’ confidence in peer review processes, suggesting a need 
to address peer feedback practices more explicitly in teacher education. 

Interestingly, the integration of AI-generated feedback in Paper IV did not 
primarily save time, as is often assumed in AI-supported teaching (Kim et al., 
2024). Rather, the AI feedback appeared to prolong and deepen classroom 
discussions, prompting reflection and peer dialogue. As shown in Paper IV, 
teacher students did not primarily perceive the AI-generated feedback as a 
neutral tool but rather as an active participant in the classroom activity. The 
immediacy and structured nature of the AI feedback created new entry points 
for dialogue, prompting students to reconsider their answers and engage in 
deeper peer discussions. This suggests that AI, when integrated in 
collaborative activities, may take on a role that goes beyond efficiency, 
functioning as a co-participant in the activities. 

These findings underscore that formative assessment practices supported 
by RSs, whether teacher-led, peer-based, or AI-assisted, are deeply 
pedagogical. Their value lies in how they are embedded in reflective teaching 
practices that respond to students’ needs and develop professional growth. 
Understanding the hierarchy of trust in feedback sources, as well as the 
sometimes counterintuitive effects of digital tools on classroom dynamics, is 
crucial for designing learning activities that support teacher students’ 
development of feedback literacy and pedagogical judgment. As such, RSs can 
contribute to formative assessment, but only when their use is critically 
framed, pedagogically purposeful, and contextually supported. 

7.1.3 Promoting reflective practices 

RSs were also used to support reflective practice among teacher students. As 
discussed earlier, teacher students engage in a dual role, as learners and future 
teachers, which requires them to make sense of pedagogical experiences both 
from a student perspective and from the perspective of future teachers. Such 
professional development can be seen as a process of appropriation (Säljö, 
2000), where ways of reasoning, pedagogical tools, and professional norms are 
taken up and reshaped through participation. In this context, RSs offered 
opportunities to try out pedagogical strategies and to reflect on their use, 
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discuss their value with peers and educators, and consider how such tools 
might be integrated into future classroom practice. 

In Paper I, teacher educators highlighted the value of open-ended, free-text 
questions in encouraging students to explain their thinking, express 
uncertainties, and engage with others’ perspectives. Unlike multiple-choice 
formats, these responses allowed teacher students to formulate their own ideas 
and articulate how they understood the content. This created opportunities for 
interpretation, clarification, and dialogue. The emphasis on such responses 
suggests that RSs were used not only to check knowledge but also as part of a 
responsive teaching approach that supports reasoning and exploration 
(Fletcher-Wood, 2018). By displaying students’ responses to the whole group, 
RSs became a way to open up classroom discussions, not always to confirm 
correct answers, but to surface different ways of thinking and identify areas 
that needed further attention. Several teacher educators used RSs to model a 
way of teaching where reflection and responsiveness are integrated into the 
ongoing seminar activities, rather than being treated as separate or after-the-
fact steps. This aligns with research on dialogic teaching, which emphasizes 
the importance of making student thinking visible and using it as a basis for 
shared reflection and deeper understanding (Mercer et al., 2019). 

Compared to traditional formats like journals or oral discussions, RSs 
offered immediate, often anonymous ways to share thoughts. This sometimes 
made students more willing to express doubts or misconceptions – things they 
might hesitate to voice aloud. Similar uses were seen in Papers II and III, where 
RSs prompted peer discussions and helped teacher students interpret 
classroom situations or student answers, both in blended synchronous 
seminars and during student teaching. This suggests that RSs can lower the 
threshold for participation, encourage dialogue by amplifying student voices 
and by creating entry points into professional reasoning processes that 
otherwise might be difficult to access in real time. 

Paper IV introduced another dimension of reflective practice by integrating 
AI-generated feedback into an RS-supported Think-Pair-Share activity, where 
the teacher students submitted written reflections through an RS and received 
immediate, individualized AI-generated feedback. Several teacher students 
indicated that the AI-generated feedback encouraged them to reconsider their 
responses, think through alternative ways of expressing their reasoning, or 
reflect on the clarity of their arguments. In these cases, the comparison 
between their own answers and the suggestions provided by the AI seemed to 
prompt a more critical engagement with the subject content. This highlights 



 95 

how AI-enhanced RS activities can support metacognitive dimensions of 
digital competence, positioning feedback as a tool for correction and a stimulus 
for reflection and professional growth. 

In the settings where the data collection was carried out, AI feedback 
appeared to function less as a source of definitive answers and more as a 
reflective prompt, offering input that caused students to pause and evaluate 
their thinking. However, this was not always the case; some students described 
AI-generated responses as overly authoritative or final, particularly when 
phrased as correct solutions. These observations align with previous research 
highlighting concerns that AI feedback may risk undermining teacher-student 
dialogue if perceived as neutral or absolute (Magnusson & Israelsson, 2024; 
Selwyn, 2021). As Ajjawi and Boud (2017) argue, effective feedback is 
inherently dialogic and interpretive, requiring pedagogical judgment and 
responsiveness. The reflective value of AI-generated feedback, then, depends 
not only on how the RS is designed and used but also on how students perceive 
and engage with it. In the examples observed here, the value lay less in the 
content of the AI-generated suggestions and more in the reflective process they 
helped trigger. This suggests that reflection can be supported by external 
prompts, such as a contrasting perspective or an unexpected formulation, and 
that the combination of RSs and AI has the potential to create such prompts in 
teacher education. 

The teacher students appreciated the immediacy and structure of the AI-
generated feedback, which facilitated engagement and participation, while also 
promoting critical thinking and reflection on feedback practices. Importantly, 
the teacher students related the experience to their future teacher roles, 
recognizing the potential of such tools to reduce workload, offer timely input, 
and serve as a complement to human judgment in formative assessment. At 
the same time, they expressed skepticism regarding AI’s contextual awareness 
and ethical concerns about delegating evaluative tasks to machines. These 
experiences prompted students to consider the pedagogical, relational, and 
ethical dimensions of AI-generated feedback, thereby adding to their 
understanding of how and why digital tools should (or should not) be used in 
teaching, a central aspect of professional digital competence (e.g., Punie & 
Redecker, 2017). These reflections suggest that practical engagement with AI 
can contribute to a more nuanced understanding of digital tools and encourage 
critical conversations about what constitutes responsible and pedagogically 
appropriate use in teacher education. 
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In conclusion, these three interconnected uses of RSs, to encourage 
participation, facilitate formative assessment, and promote reflective practice, 
indicate a multifaceted role of RSs in teacher education. When used as part of 
well-designed activities and supported by teacher educators or mentors, RSs 
can contribute to teacher students’ development of professional digital 
competence related to teaching and learning. This includes learning to make 
pedagogically informed decisions about digital tool use, understanding how 
tools might support or hinder participation, and reflecting on feedback 
processes. At the same time, the findings show that the impact of RSs is not 
determined by the tool itself, but by how it becomes integrated into teaching 
practices. Drawing on a CHAT perspective, this means that RS use is shaped 
by the broader activity system: by the division of labor between teacher 
student, and mentor, by rules and norms that define appropriate teaching, and 
by the material and institutional conditions in both university and school 
settings. 

7.2 What challenges and opportunities are related to the use of 

RSs in teacher education? 

The second research question in this thesis concerns the challenges and 
opportunities connected to the use of RSs in teacher education. The studies 
show that such challenges often stem from tensions between pedagogical 
intentions in university courses, institutional structures in schools, and 
teacher students’ roles during student teaching. For instance, some mentor 
teachers questioned whether RSs belonged in “real” teaching or preferred 
more traditional methods of instruction and assessment. In such cases, teacher 
students felt hesitant to use RSs, even when they had positive experiences with 
the tools in university settings. 

Using the CHAT framework (Engeström, 2001), such situations can be 
understood as contradictions within the activity system. Rather than being 
signs that something has gone wrong, these contradictions reveal mismatches 
between different parts of the educational system, for example, between 
pedagogical goals and institutional routines, that may need to be addressed. 
When these tensions are identified and discussed, they can become important 
moments for learning and development. In this thesis, such contradictions 
gave rise to reflection among teacher students about when and why digital 
tools should be used in teaching, and how pedagogical decisions are shaped by 
context. This kind of reflective engagement supports a broader understanding 
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of digital competence as the ability to make informed, context-sensitive 
decisions in complex teaching situations. 

7.2.1 Tensions as opportunities for reflection and change 

Following Engeström’s (2001) view that tensions and misalignments in 
practice can offer insight into how educational systems function, the 
observations in this thesis point to situations where teacher students 
encountered conflicting expectations and conditions. These became especially 
clear when pedagogical ideas introduced at the university did not align with 
established practices in student teaching schools. 

In Paper III, several teacher students described how they wanted to use RSs 
for formative purposes or to encourage collaboration. However, some of them 
often hesitated. Some were unsure if the tools would be accepted in their 
placement schools, others lacked guidance from mentors, or were concerned 
about classroom management. These situations reveal gaps between 
pedagogical intentions and what was actually possible to implement in 
practice. What happens when students are encouraged to try new approaches 
at university, but then enter environments where those approaches are 
questioned or unsupported? While such hesitation might initially appear as 
reluctance, it also created opportunities to reflect on purpose, timing, and 
contextual constraints. 

Such contradictions offer insight into how digital tools like RSs interact 
with institutional norms and social expectations. When they are made visible, 
they might help teacher students and educators better understand the gap 
between planned teaching and reality and begin thinking about how it could 
be bridged. 

7.2.2 Technical and institutional barriers 

In Paper I, teacher educators reported that technical difficulties, lack of 
pedagogical support, and limited time constrained their use of RSs. Similarly, 
Paper III highlighted how teacher students experienced restricted autonomy 
during student teaching, particularly when mentor teachers controlled lesson 
planning and delivery. These situations illustrate a contradiction between the 
potential of RSs as tools for interaction and feedback and how teaching is 
structured in practice. Although RSs were available, the way responsibilities 
were distributed, and decisions were made limited their pedagogical use. In 
these cases, it was not the tool itself that was the barrier, but the interaction 



 98 

between components of the activity system, such as hierarchical relationships, 
institutional norms, and established routines, that shaped what the teacher 
students felt was possible. This highlights how digital competence is not only 
about individual proficiency but also about navigating and, at times, 
challenging the conditions under which teaching takes place. 

This resonates with previous research, where digital competence is 
described as contextually embedded and shaped by institutional frameworks, 
educator beliefs, and students’ experiences (Skantz-Åberg et al., 2022; 
Lindfors et al., 2021; Edstrand & Sjöberg, 2023). If the rules or norms of the 
placement school do not support the use of digital tools, even students who are 
motivated and well-prepared may hesitate or refrain from using RSs. As shown 
in Paper III, these contradictions indicate that the effective use of digital tools 
like RSs depends on systemic alignment, across rules, roles, tools, and shared 
goals, and not merely on individual teacher students’ ability to integrate digital 
tools in teaching. 

7.2.3 Uncertainty in subject-specific practice 

In Paper III, several teacher students, training to become English teachers, 
described uncertainty about whether RSs were appropriate to use in their 
specific subject areas. Some expressed that RSs felt too limited for a subject 
that emphasizes interpretation, discussion, and extended writing. They noted 
that RSs often focus on short, fixed answers and were therefore better suited 
for quick checks of factual knowledge than for exploring more complex 
language use or literary analysis. They questioned whether such tools 
supported the kinds of thinking and expression typically expected in English 
teaching. At the same time, some teacher students found practical uses for RSs. 
Several described how RSs worked well for grammar and vocabulary practice, 
where there are clearly right and wrong answers. Some described how 
multiple-choice questions made it easy to check students’ understanding of 
grammatical structures, while others used RSs to quickly identify areas that 
needed more explanation. Some teacher students also used open-ended 
questions to collect short reflections on literary texts or warm-up responses 
that could lead into further classroom discussion. However, a recurring 
concern was that students might simply look up the answers online, which 
would undermine the purpose of the activity. To prevent this, a few teacher 
students suggested using lockdown functions in the browser during RS 
activities. 
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These findings reflect a larger tension between policy frameworks that 
advocate for digital competence across all subjects (e.g., DigCompEdu) and the 
realities of subject-specific practices in schools. As Castañeda et al. (2022) 
point out, such frameworks often assume uniform conditions for 
implementation, which rarely exist in practice. This echoes earlier research on 
the gap between theory and practice in teacher education. Korthagen et al. 
(2001) argue that when teacher education separates coursework from practical 
experience, student teachers struggle to apply theoretical knowledge in real 
classrooms. They instead propose a realistic approach that begins with student 
teachers’ own experiences and builds theoretical understanding through 
reflection and practice. Similarly, Tondeur et al. (2017) show that digital 
competence is often addressed in abstract or general terms, without sufficient 
attention to pedagogical integration or alignment with student teaching. 
Without coordinated efforts to embed digital tools across both university 
coursework and student teaching, teacher students may continue to experience 
fragmentation and uncertainty. 

7.2.4 RSs with AI as a mediating tool 

In Paper IV, teacher students expressed ambivalence about the AI-generated 
feedback they received through RSs. Some found it helpful in sharpening or 
rethinking their reasoning, especially when the feedback introduced a new 
formulation or perspective they had not considered. For example, one student 
described how the AI feedback highlighted a missing dimension in their 
argument, prompting them to revise it during the seminar discussion. Others 
found the feedback vague or insufficiently tailored to the assignment, 
especially when it failed to account for the context or constraints of the task 
(e.g., time limits or writing scope). 

From a CHAT perspective, integrating AI changes the role of the tool in the 
feedback process. Rather than just transmitting feedback, the combination of 
RS and AI starts to interpret student input, shaping the activity by affecting 
how the students respond, reflect, and continue. In other words, the tool co-
mediates the activity by influencing which aspects of student responses are 
noticed and responded to. This redistribution of the feedback function, from 
teacher to RS, raises questions about agency (who decides what counts as 
valuable input), trust (whose feedback is acted upon), and professional 
responsibility (how teachers maintain pedagogical judgment in automated 
environments). 
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A clear majority of the teacher students described a clear “hierarchy of 
trust”, where teacher feedback was most valued, followed by AI, and finally 
peer feedback. AI was sometimes appreciated for its emotionally neutral tone; 
it was described as “less threatening” than teacher comments, which made it 
easier to accept critical points without feeling judged. However, others 
questioned the pedagogical usefulness of the AI feedback when it failed to 
connect clearly to the assignment goals or seemed generic and not tailored to 
the students’ specific arguments. 

Importantly, the AI feedback often sparked reflection, not because of its 
accuracy, but because it provoked comparison, discussion, and reevaluation of 
students’ own ideas. This took place in the classroom discussions, not in the 
RS itself, where students reflected on the feedback together with peers. In this 
way, RSs enhanced with AI did not just deliver information; they seemed to 
initiate social and reflective processes when used in combination with dialogic 
teaching strategies. 

This aligns with current research emphasizing the importance of 
maintaining human pedagogical agency in AI-infused education (Carvalho et 
al., 2022; Selwyn, 2021). These scholars stress that AI systems should not 
replace human feedback but complement it, with teachers retaining 
responsibility for interpreting feedback in light of learning goals, student 
needs, and context. In teacher education, this means supporting students not 
only in using such tools but in evaluating them critically, a key aspect of digital 
competence (Punie & Redecker, 2017). 

7.3 How do teacher students reason about using RSs as 

students and future teachers to develop digital competence 

for teaching and learning? 

The third research question addresses how teacher students develop digital 
competence related to teaching and learning by engaging with RSs both as 
participants and as future teachers. This dual perspective, experiencing RSs as 
students while also preparing to use them in their own teaching, mirrors the 
dual task in teacher education, where students are expected to learn both what 
and how to teach (Shulman, 1986). Teacher educators share a parallel 
responsibility: to model effective pedagogical strategies while also supporting 
teacher students’ development of digital competence (Tondeur et al., 2019). 

These expectations are well established in both international frameworks 
(e.g., Punie & Redecker, 2017) and Swedish policy documents. For example, 
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the Swedish Higher Education Ordinance requires that graduating teacher 
students demonstrate the ability to use digital tools critically and pedagogically 
(Swedish Council for Higher Education, 1993/2024), while the national 
curriculum positions digital competence as a central part of the teaching 
profession (Swedish National Agency for Education, 2022). 

This thesis affirms and concretizes these expectations by showing how 
teacher students develop the aspect of digital competence related to teaching 
and learning in practice, through situated engagement with RSs in different 
educational contexts. While previous research has stressed the importance of 
hands-on, reflective experiences with digital tools (Heitink et al., 2016; 
Edstrand & Sjöberg, 2023), this thesis contributes empirical detail on how 
such experiences unfold in practice under various conditions. For teacher 
educators, the findings highlight the importance of modeling tools like RSs in 
ways that connect to participation, feedback, and subject-specific goals (see 
also Lindfors & Olofsson, 2021). For teacher students, the findings show that 
digital competence is developed through opportunities to evaluate their 
pedagogical potential, relate them to subject content, and test them in practice. 

In this way, the thesis extends prior work by illustrating how digital 
competence is developed through the alignment, or misalignment, of 
pedagogical intentions, institutional norms, and available tools (Skantz-Åberg 
et al., 2022). It contributes a nuanced understanding of how teacher students’ 
digital competence is shaped by concrete teaching practices and contextual 
factors. Across the studies, RSs functioned as practical tools through which 
teacher students could test, reflect on, and discuss how digital technology 
might support participation, feedback, and formative assessment in their own 
teaching. In doing so, RSs revealed both the opportunities, such as increased 
student participation and immediate feedback, and the challenges, including 
uncertainty about subject relevance, limited support during student teaching, 
and varying interpretations of what counts as appropriate tool use. 

As seen in Papers I and II, teacher educators who integrated RSs into their 
seminars provided a form of pedagogical modeling. Students experienced 
firsthand how RSs could be used to stimulate participation, surface 
misconceptions, and support discussion. At the same time, several teacher 
educators deliberately made their pedagogical choices explicit, discussing with 
the students why certain tools were used, what their affordances and 
limitations were, and how these choices could be transferred to school 
contexts. These interactions created opportunities for students to reflect not 
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only on subject content but also on teaching strategies and classroom 
dynamics. 

The transition from using RSs as a student to applying them in practice was 
further explored in Paper III. Here, several teacher students described how the 
examples they had seen at university informed their planning and 
implementation during student teaching. However, their success in using RSs 
depended on several contextual factors. Some students could test RSs in 
formative ways, for example by using quick polls to assess prior knowledge or 
by encouraging written responses to open-ended questions. Others faced 
limitations due to mentor teacher expectations, lack of time, or doubts about 
subject relevance. This variation highlights that digital competence 
development is not a linear process, but one shaped by the interplay between 
tools, rules, community, and division of labor in the activity system. 

A key insight from Paper IV is how RSs, especially when enhanced with AI-
generated feedback, can offer students new ways of reflecting on teaching and 
learning. Some students reported that comparing their responses with AI 
suggestions helped them reconsider how feedback could be structured and 
interpreted. When discussed in peer or teacher-led conversations, this process 
encouraged meta-reflection not only on content but also on the role of 
technology in formative assessment. 

This aligns with the understanding of digital competence as situated and 
context-dependent. In line with frameworks such as DigCompEdu (Punie & 
Redecker, 2017), students need to develop the ability to select and justify 
digital tools based on pedagogical goals, learner needs, and institutional 
constraints. However, as pointed out in the background chapter, such 
competence cannot be developed in isolation from practice (Skantz-Åberg et 
al., 2022). 

The findings suggest that teacher students are more likely to develop the 
aspect of digital competence related to teaching and learning when digital tools 
like RSs are used with pedagogical clarity, embedded in course activities and 
student teaching, and followed up through reflection and discussion. This 
process is supported when teacher educators model strategies openly and 
invite teacher students to evaluate and adapt these strategies in their own 
practice. These findings align with previous research highlighting the dual 
responsibility of Swedish teacher educators to both use and teach with digital 
tools (Lindfors & Olofsson, 2021; Lindfors et al., 2023), as well as the policy 
requirement that teacher students be able to use such tools critically and 
pedagogically (Swedish Council for Higher Education, 1993/2024). However, 
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the findings also confirm earlier observations about the structural challenges 
that arise during student teaching, where teacher students may lack support or 
autonomy to try out digital tools (Edstrand & Sjöberg, 2023; Amhag et al., 
2019). 

There are several concrete suggestions based on this research, which may 
serve as starting points for reflection and discussion, particularly for those 
working in teacher education. These suggestions focus on how RSs can be used 
in purposeful ways to support participation, feedback, and reflection. While 
they are grounded in the use of RSs, they also address broader questions about 
how digital competence related to teaching and learning can be developed in 
practice. In this way, the findings contribute to ongoing efforts to align digital 
competence development with teaching practices that are situated in real 
educational contexts, responsive to pedagogical goals, and shaped through 
interaction between people, tools, and institutional conditions. 

7.4 Implications for practice 

Based on the research findings from the included studies and related to 
previous research, this section outlines practical recommendations for teacher 
educators and teacher students who aim to use RSs as part of their teaching 
practices. While the primary goal is to support student participation, feedback, 
and reflection, such use also creates opportunities for developing digital 
competence in ways that are embedded in authentic teaching and learning 
activities. 

It is no coincidence that the titles of the included papers all begin with the 
word “how”. As a practitioner, I believe that understanding how and why 
certain tools and methods work is at the heart of effective teaching. This 
research has sought to explore these questions by studying RSs in teacher 
education – how they are used, why they matter, and what challenges and 
opportunities they bring (see Papers I–IV, where the varied use and perception 
of RSs among teacher educators and students are explored in depth). My hope 
is that this research will resonate with fellow practitioners, particularly teacher 
educators and teacher students, who share a curiosity for practical methods 
and pedagogical reasoning. By grounding the work in real-world contexts and 
providing insights into how RSs encourage participation, facilitate formative 
assessment, and bridge the gap between theory and practice, I aim for this 
research to be as relevant in classrooms as it is in academic discussions. 
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Ultimately, my ambition is for this work to inspire, inform, and support 
teachers in their daily work, encouraging them to use digital tools purposefully. 

7.4.1 Bridging theory and practice: embedding RSs in teacher education 

One of the primary challenges in digital competence development is ensuring 
that theoretical knowledge about digital tools translates into effective 
classroom practice (Tondeur et al., 2012). Aligning with findings from Papers 
I and III, teacher educators could: 
 

• Integrate RSs across multiple courses, not just in ICT-focused modules, 
to encourage participation, facilitate formative assessment, and 
promote reflective practice while relating them to theory and discussing 
their pedagogical value (Lund & Hauge, 2011). 

• Model RS use during lectures and seminars, demonstrating student 
participation strategies and formative assessment techniques (Black & 
Wiliam, 2009). 

• Encourage teacher students to document their experiences with RSs 
during student teaching, reflecting on their effectiveness and 
pedagogical implications. 

7.4.2 Aligning RS use with educational objectives 

A key barrier identified in the studies was the misalignment between RS 
functionality and subject-specific teaching strategies. This was particularly 
evident in Paper III, where teacher students in language subjects questioned 
the relevance of RSs for interpretive and open-ended learning goals (Lund & 
Hauge, 2011, who discuss how digital tools may be interpreted differently 
depending on subject traditions and pedagogical values). To address this: 

• Teacher educators could discuss when and why RSs are pedagogically 
valuable, helping students connect their use to course learning 
objectives. 

• Teacher students could critically evaluate which RS features (e.g., 
multiple-choice, free-text, game-based functions) best align with 
different teaching goals. 
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7.4.3 Providing structured support for RS implementation 

Teacher students often hesitate to use RSs due to uncertainty about how to 
formulate effective questions, how to integrate the tool purposefully into the 
lesson plan, and how to manage time during class. Some worry that RS 
activities will take too long, interrupt the lesson flow, or leave less time for 
other important tasks like discussion or instruction. As highlighted in Paper 
III, even students who were positive towards RSs during coursework hesitated 
to implement them during student teaching, often due to a lack of concrete 
examples or mentor support (see also Tondeur et al., 2012, who argue that 
teacher students benefit from structured modeling and contextualized 
examples when learning to integrate digital tools in their teaching practice).  
To mitigate these concerns: 
 

• Develop RS question banks or best-practice templates that teacher 
students can adapt during their student teaching. This can save time 
and provide inspiration for how to use RSs in different subjects and 
lesson phases (see also Lund & Hauge, 2011, who stress the importance 
of scaffolding digital tool use through shared examples and contextual 
negotiation of pedagogical purpose). 

• Provide hands-on workshops where students can practice designing 
and delivering lessons with RSs, including timing activities, 
interpreting responses, and deciding when to use whole-class 
discussion versus individual follow-up. 

7.4.4 Encouraging multiple forms of student participation 

RSs support varied participation modes, including anonymous free-text 
responses, interactive polls, and game-based activities. As shown in Paper II, 
these features were especially helpful in blended synchronous settings, where 
RSs were used to promote participation across physical and remote locations 
(see also Blayone, 2019, who highlights similar affordances of RSs in hybrid 
learning environments). However, their effectiveness depends on their 
implementation.  
Teacher educators could: 
 

• Train teacher students to design RS activities that cater to different 
participation modes, including verbal, written, and gamified 
participation. 
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• Discuss the balance between structured RS use and spontaneous 
classroom discussions to maintain participation without over-reliance 
on digital tools. 

• Encourage teacher students to analyze participation data from RSs to 
inform future teaching decisions. 

• Acknowledge and discuss potential distractions that come with digital 
variety. While most teacher students appreciated the opportunities that 
digital tools offer for diverse participation, some also expressed concern 
that K-12 students might be drawn toward unrelated entertainment 
(e.g., video games, online videos) when using digital devices in class. 
Teacher educators could therefore initiate conversations about digital 
classroom management strategies and support teacher students in 
exploring technical solutions, such as locking specific websites or 
restricting access to apps, to help younger students remain focused 
during RS activities. 

7.4.5 Addressing attitudes toward digitalization 

The research highlights that some teacher students are skeptical about RSs, 
seeing them as either unnecessary or misaligned with traditional teaching 
methods. This finding echoes previous research that identifies ambivalence or 
resistance to digitalization in teacher education (Pettersson, 2021; Lund & 
Hauge, 2011).  

This skepticism mirrors findings in Papers I and III, where conflicting 
views among both teacher educators and teacher students created uncertainty 
around what counted as legitimate digital practice. Similar tensions are noted 
in previous research, which describes how varied digital mindsets among 
educators and students can complicate technology integration in higher 
education contexts (Blayone, 2019). Overcoming this requires: 
 

• Open discussions about the role of digital tools in modern education, 
addressing both benefits and limitations (see also Zawacki-Richter et 
al., 2019, who emphasize the need for critical and ethical engagement 
with digital technologies in higher education). 

• Assigning student-led RS activities, allowing teacher students to 
experience their benefits and challenges firsthand (Lund & Hauge, 
2011). 



 107 

• Encouraging a critical perspective on digitalization, ensuring students 
see RSs as tools that should be thoughtfully integrated rather than used 
for novelty (Selwyn, 2021). 

7.4.6 Integrating AI-generated feedback 

As AI becomes more integrated in educational technologies, teacher students 
need opportunities not only to use such tools, but to critically examine how 
they influence feedback, assessment, and teacher agency. This thesis shows 
that RSs with AI functionality can serve as a point of entry for this kind of 
exploration. In Paper IV, students described how AI-generated feedback 
sometimes helped them clarify their thinking (see also Selwyn, 2021, on how 
AI tools can both support and complicate pedagogical feedback processes), 
particularly when it offered alternative formulations or prompted discussion. 
However, the pedagogical value of the feedback often lay not in the content 
itself, but in the dialogue it enabled, underscoring the importance of 
combining automated input with human interpretation.  

In line with this, Paper IV revealed a clear hierarchy of trust in feedback 
sources: teacher feedback was most valued, followed by AI, and lastly peer 
feedback. This hierarchy highlights future teachers’ reliance on perceived 
expertise and raises important questions about how peer feedback practices 
are cultivated in teacher education. Moreover, rather than serving primarily as 
a time-saving feature, AI-generated feedback appeared to deepen classroom 
discussions and stimulate reflection – particularly when shared and discussed 
in groups. These findings suggest that the pedagogical value of AI lies not in 
replacing teachers, but in supporting dialogue and formative strategies, both 
of which are crucial for developing digital competence and feedback literacy. 

These findings support the idea that AI literacy is a necessary extension of 
digital competence, as also emphasized in the draft AILIT Framework (OECD, 
2025), where teachers are expected to understand how AI systems function, 
evaluate their impact, and make responsible decisions about their use in 
education. Likewise, UNESCO (2024) highlights that AI literacy entails critical 
and ethical engagement with AI systems, ensuring that professional and 
pedagogical values are upheld. As Zawacki-Richter et al. (2019) note, current 
AI-related research in education often overlooks pedagogical and ethical 
dimensions, an oversight that makes the development of AI literacy in teacher 
education all the more urgent. To support this development, teacher education 
could consider: 
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• Combining AI feedback with human feedback, such as peer or teacher-
led follow-up, to preserve pedagogical depth and support contextual 
interpretation. This echoes Ajjawi and Boud’s (2017) argument that 
feedback must be situated in dialogic processes to be pedagogically 
sound. 

• Training teacher students to critically evaluate AI-generated feedback, 
learning to assess its relevance, reliability, and applicability in relation 
to different teaching goals and student needs. This aligns with Selwyn’s 
(2021) call for educators to critically interrogate the assumptions and 
limitations built into educational AI systems. 

• Creating space for ethical discussions about the role of AI in assessment, 
including concerns around bias, transparency, and the risk of reducing 
feedback to standardized outputs. This reflects Zawacki-Richter et al.’s 
(2019) concern that ethical implications are often sidelined in AI 
implementation. 

• Encouraging reflection on the hierarchy of feedback trust by helping 
teacher students examine why certain sources (e.g., teacher, AI, peer) 
are perceived as more or less trustworthy, and how these perceptions 
may affect their future assessment practices. As shown in Paper IV, 
students’ reactions to AI feedback varied depending on how “final” or 
neutral it appeared, raising questions about trust and authority (see also 
Magnusson & Israelsson, 2024). 

7.4.7 Encouraging community support for digital competence development 

The studies highlight that a supportive teaching environment is crucial for RS 
adoption. Such collaboration echoes findings in Paper III, where the presence 
or absence of mentor support played a decisive role in whether RSs were used 
during student teaching (Lund & Hauge, 2011). To strengthen this: 
 

• Teacher educators could collaborate with school-based mentors to 
encourage RS use during student teaching. 

• Schools could create peer-learning networks where teacher students 
and practicing teachers exchange experiences and strategies for using 
RSs effectively. Creating spaces for peer exchange aligns with previous 
research, arguing that digital competence is developed collectively in 
supportive professional cultures (Pettersson, 2022). 

• Policy recommendations could encourage structured and practical 
digital competence training within teacher education programs to 
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ensure teacher students develop confidence in teaching with RSs. This 
recommendation is in line with previous research, calling for teacher 
education to provide structured opportunities to develop pedagogically 
grounded digital competence (Gudmundsdottir & Hatlevik, 2020). 

 
For RSs to support the development of the practical aspect of digital 
competence in teacher education, they need to be embedded in pedagogical 
discussions, aligned with learning objectives, and supported through 
structured implementation strategies. This research emphasizes the role of 
teacher educators in modeling RS use and the importance of linking digital 
tools to pedagogical objectives. This echoes the findings across all four studies, 
where effective use of RSs depended on tool familiarity and on pedagogical 
alignment, institutional support, and critical reflection (see Papers I–IV). 

7.5 Limitations and future research 

One of the primary limitations of this thesis is the rapidly evolving nature of 
digital tools and AI in education. Conducted during a period of significant 
technological development, this research captures a snapshot of how RSs and 
AI-driven functionalities were used at specific moments in time. When the 
work began in 2020, most educators were still new to remote teaching, and AI 
was a distant concept in everyday education. By the time the research 
concluded in 2025, AI-generated feedback tools had become commercially 
available, and concerns about AI-related cheating had become a common 
theme in educational conferences. These shifts illustrate how quickly digital 
technologies and the discourses surrounding them can transform educational 
practices. To increase the relevance of the findings over time, the thesis focuses 
on broader pedagogical principles rather than on specific tools or platforms, 
recognizing that future innovations will likely introduce new possibilities and 
challenges for teacher education. As digital capabilities continue to expand, so 
too will the need for teacher educators and researchers to critically explore how 
new technologies affect teaching and learning. 

The integration of AI-generated feedback into RSs introduces new 
dimensions of formative assessment. Future research could investigate how 
teacher students and educators perceive and utilize such feedback, how it 
influences students’ understanding and engagement, and what role it might 
play in future teachers’ own assessment practices. Additionally, examining 
how AI-generated feedback interacts with issues of trust, authority, and 
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professional judgment would further deepen our understanding of its role in 
teacher education. 

Another limitation concerns the contextual scope of this study. While the 
research was conducted within Swedish teacher education, Sweden’s digital 
infrastructure and pedagogical approaches are not unique on a global scale. 
Many countries are integrating similar digital tools into their educational 
practices. While contextual differences must be acknowledged, such as 
variations in policy frameworks, institutional support, and digital readiness, 
the findings may hold relevance for international teacher education contexts. 
Future research could explore how RSs are implemented in teacher education 
programs across different countries. Comparative studies could analyze 
variations in policy, technological integration, and educational practices to 
identify best practices and potential challenges in different educational 
systems. 

Methodologically, this research primarily relies on qualitative research, 
drawing from interviews, observations, and written reflections. While this 
approach provides rich, in-depth insights into participants’ experiences and 
pedagogical reasoning, it does not capture large-scale trends regarding RS 
adoption. Understanding such trends would be valuable for identifying 
patterns across programs, subjects, and institutions, for example, whether RSs 
are more commonly used in certain disciplines, how their use evolves over 
time, or what institutional factors promote or hinder adoption. Future studies 
could therefore employ mixed-method approaches, integrating quantitative 
data from surveys, learning analytics, or experimental designs to triangulate 
findings and provide a broader understanding of how RSs impact teaching and 
learning in teacher education. 

Finally, future research on RSs in teacher education could also benefit from 
incorporating perspectives from cognitive science. While the present study 
focuses on participation, formative assessment, and reflective practices, a 
cognitive perspective could contribute valuable insights into how different uses 
of RSs affect learning processes such as attention, memory consolidation, and 
knowledge retrieval. Studies might examine, for instance, how the timing and 
format of RS questions impact cognitive engagement, or how feedback types 
influence students’ metacognitive strategies. Such perspectives could 
complement sociocultural and pedagogical analyses by illuminating how 
digital tools interact with both social and cognitive aspects of learning. 
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8 Conclusion 

This thesis set out to explore how RSs are used in teacher education, with 
particular attention to their pedagogical purposes, the contextual conditions 
shaping their use, and their potential to support the aspect of digital 
competence related to teaching and learning. Three key research questions are 
addressed: (1) Why and how do teacher educators and teacher students use 
response systems? (2) What challenges and opportunities are connected to 
their use in teacher education? and (3) How do teacher students reason about 
using RSs as students and future teachers to develop digital competence for 
teaching and learning? 

Drawing on four research articles, the thesis demonstrates that RSs can 
function as mediating tools that support formative assessment, student 
participation, and reflective practice, key aspects of teaching and learning 
where digital competence is enacted. The thesis investigates how they are used 
in real teaching situations, how teacher students engage with them both as 
learners and as novice teachers, and how these experiences contribute to their 
professional formation. 

The findings show that teacher students’ digital competence is developed 
through situated, pedagogically grounded use that is supported by modeling, 
reflection, and practice. This includes not only learning to use RSs as technical 
tools but also to critically engage with AI-enhanced functions, which in some 
cases may act less as neutral instruments and more as participants in the 
teaching activity by opening new entry points for dialogue. Teacher educators 
play a crucial role in this process by demonstrating purposeful uses of RSs and 
making their pedagogical intentions explicit. However, the ability of teacher 
students to use RSs effectively is shaped by broader contextual factors, 
including mentor teachers’ attitudes, subject traditions, school-level norms, 
and access to technology during student teaching. 

By applying Cultural-Historical Activity Theory (CHAT), the thesis 
highlights how digital competence is developed through interaction between 
teacher students, digital tools, institutional norms, and pedagogical 
expectations, within activity systems shaped by tools, rules, roles, and broader 
conditions. This approach made it possible to identify tensions between 
university coursework and school practice, not as individual shortcomings but 
as contradictions within the system that influence what becomes possible in 
practice. 
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The thesis contributes to existing research in three main ways: 
 

• It provides empirical insight into how RSs can support teacher students 
in developing digital competence specifically related to teaching and 
learning, through participation, formative feedback, and reflective 
thinking. 

• It discusses how contextual factors, including institutional conditions, 
pedagogical intentions, and the distribution of roles and 
responsibilities, shape whether and how such tools are used. Drawing 
on a CHAT-informed perspective, it explains why some teacher 
students use digital tools in their teaching, while others do not. 

• It offers practical implications for how teacher educators can model 
digital tool use, align digital practices with pedagogical goals, and create 
conditions that support teacher students in making informed, reflective 
decisions about using digital tools in their future teaching. 

 
Taken together, the findings underline that the aspect of digital competence 
that relates to teaching and learning in teacher education must be developed 
through authentic, practice-based experiences. It is not enough to teach about 
digital tools; teacher students must be given the opportunity to experience 
them in coursework, reflect on them, and use them in their student teaching. 
Bridging the gap from pedagogical purpose to classroom practice remains both 
a challenge and a responsibility for teacher education. 
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9 Swedish summary 

Inledning 
Under de senaste decennierna har digitala verktyg blivit en integrerad del av 
utbildningen och påverkat hur elever lär sig och hur lärare undervisar världen 
över. Dessa digitala verktyg – ett brett begrepp som omfattar mjukvara, 
hårdvara eller nätbaserade plattformar som stödjer undervisning, lärande och 
bedömning – har ständigt utvecklats i takt med den teknologiska utvecklingen. 
I denna avhandling används begreppet digitala verktyg, i enlighet med deras 
praktiska och undervisningsnära användning. Detta begrepp lyfter inte bara 
deras funktionalitet utan även hur de är inbäddade i sociala, pedagogiska, 
politiska och institutionella sammanhang (Selwyn, 2021). Digitalisering, det 
vill säga integreringen av digital teknologi i alla delar av utbildningen (Starkey, 
2020), har varit och är fortfarande en pågående process och behovet av att 
lärare ska utveckla digital kompetens förändras i takt med denna utveckling. 
Under de senaste åren har denna utveckling dock accelererat i snabb takt, som 
en följd av stora globala händelser. 

Avhandlingsarbetet genomfördes i Sverige mellan 2020 och 2025 – en 
period som präglades av snabba och omfattande förändringar. Covid-19-
pandemin innebar en drastisk övergång till onlineundervisning, vilket både 
skapade nya möjligheter och belyste utmaningar kopplade till ojämlik tillgång, 
övervakning och integritet (Williamson et al., 2021). Kort därefter lanserades 
generativa AI-verktyg som ChatGPT, vilket ytterligare skakade om 
utbildningsfältet och väckte nya frågor om teknikens roll i undervisningen 
(Williamson et al., 2023). Dessa förändringar ökade inte bara användningen 
av digitala verktyg, utan synliggjorde även behovet av att förstå och utveckla 
digital kompetens hos både lärare och lärarstudenter (European Commission, 
2021; Starkey et al., 2021). I Sverige formas denna utveckling bland annat av 
återkallade digitaliseringsstrategier och nya läroplansreformer, som samtidigt 
ger stort utrymme för lokal tolkning (Godhe, 2019). Detta innebär att 
lärarutbildare och studenter står inför både möjligheter och utmaningar när 
de ska omsätta nationella ambitioner i praktiken (Willermark et al., 2024). 
 
Dubbla roller i lärarutbildningen 

Lärarutbildning utspelar sig i skärningspunkten mellan teori och praktik. Det 
innebär att lärarutbildare har ett dubbelt uppdrag: de ska både undervisa 
framtida lärare och agera förebilder i hur undervisning kan genomföras. 
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Samtidigt befinner sig lärarstudenterna i en dubbel roll – de är både studenter 
och blivande lärare. De förväntas ta till sig pedagogiska modeller som 
studenter, samtidigt som de successivt utvecklar sin egen yrkesidentitet som 
undervisande lärare. Denna dubbla positionering ställer krav på förmåga till 
växling mellan perspektiv, vilket inom sociokulturell teori kan förstås som en 
approprieringsprocess där pedagogiska normer, verktyg och sätt att resonera 
gradvis görs till sina genom deltagande i utbildningspraktiker (Säljö, 2000). 
Ett centralt inslag i denna utveckling är förståelsen för deltagandets betydelse, 
då forskning sedan länge visat samband mellan elevdeltagande och lärande 
(Astin, 1984; Fredricks et al., 2004). Men deltagande sker inte automatiskt – 
det måste designas in i undervisningen. När lärarutbildare modellerar 
undervisning som bygger på deltagande, och studenter får uppleva och 
analysera den ur ett lärarperspektiv, skapas viktiga möjligheter till 
professionell utveckling (Common et al., 2020). 
 
Responssystem som pedagogiskt verktyg 

En särskilt aktuell fråga, inte minst under pandemin, har varit hur man främjar 
deltagande i undervisning – oavsett om den sker på plats, online eller i 
blandade synkrona miljöer (Hamad, 2022; Salas-Pilco et al., 2022). Många 
lärare började då använda digitala responssystem, som möjliggör att elever 
svarar anonymt i realtid via digitala enheter (Kalleny, 2020; Martín-Sómer et 
al., 2021). Dessa verktyg har utvecklats från enkla ”clickers” till mer 
avancerade plattformar med funktioner som öppna svar, live-omröstningar 
och AI-genererad feedback (Bessler & Nisbet, 1971; Kocak, 2022). 
Responssystem används idag i många olika utbildningskontexter för att 
aktivera förkunskaper, till exempel genom snabba flervalsfrågor i början av en 
föreläsning som hjälper både lärare och studenter att bedöma befintlig 
förståelse och skapa en grund för fortsatt lärande (Lovett et al., 2023). De kan 
också underlätta formativ bedömning genom realtidsomröstningar, vilket gör 
det möjligt för lärare att identifiera potentiella missuppfattningar och anpassa 
undervisningen därefter (Black & Wiliam, 1998; Egelandsdal & Krumsvik, 
2019). Ett annat pedagogiskt användningsområde är peer instruction, där 
studenter först lämnar individuella svar på en fråga eller ett dilemma och 
därefter diskuterar i små grupper innan de lämnar in ett nytt svar, en process 
som uppmuntrar kritiskt tänkande och gemensamt resonerande (Mazur, 
1997). Responssystem kan dessutom integreras inom så kallad återkallning 
(retrieval practice), där upprepade quiz under en kurs stärker minnesförmåga 
och långsiktigt lärande (Brown et al., 2014). Ur ett kognitivt 
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belastningsperspektiv kan responssystem bidra till att hantera 
informationsbearbetning genom att bryta upp föreläsningar med interaktiva 
frågor, vilket gör att studenter kan bearbeta innehållet i mindre delar och 
minskar risken för kognitiv överbelastning (Hunsu et al., 2016; Sweller, 1988). 
De kan också stödja reflekterande praktik genom att uppmuntra studenter att 
förklara sitt tänkande, bemöta kamrater och ompröva sina ståndpunkter 
utifrån återkoppling. I större grupper kan anonymitet och omedelbar 
återkoppling dessutom sänka tröskeln för deltagande och främja 
metakognitivt och dialogiskt lärande (Çakır, 2020). Samtidigt kräver de 
genomtänkt design, eftersom ytlig användning eller tekniska problem riskerar 
att minska deras pedagogiska värde (Draper & Brown, 2004; Costa et al., 
2022). 
 
Digital kompetens – från teknikförståelse till pedagogiskt omdöme 

Digital kompetens innebär inte bara teknisk färdighet, utan handlar också om 
att fatta medvetna, etiska och pedagogiskt grundade beslut om när och hur 
verktyg ska användas (Skantz-Åberg et al., 2022). Detta perspektiv återfinns i 
flera etablerade ramverk som TPACK (Koehler & Mishra, 2009), TPDC 
(Falloon, 2020) och DigCompEdu (Punie & Redecker, 2017), vilka 
understryker att teknisk färdighet måste vävas samman med ämneskunskap, 
didaktik och kontextuell förståelse. Även om dessa ramverk bidragit till att 
tydliggöra vad digital kompetens kan innebära, har de också kritiserats för att 
inte fånga lärarprofessionens komplexitet och vardagsnära pedagogiska 
praktik (Castañeda et al., 2022). 

Parallellt har generativ AI fått en allt större roll i utbildning. AI-baserade 
plattformar för återkoppling och lärande erbjuder möjligheter till 
individanpassad, tydlig och strukturerad feedback (Dai et al., 2024; Carvalho 
et al., 2022). Samtidigt väcker de frågor om bias, transparens och hur AI 
påverkar relationen mellan lärare och elev (Magnusson & Israelsson, 2024). 
Forskning understryker därför att AI bör komplettera, snarare än ersätta, 
mänsklig undervisning (Sperling, 2024; Utterberg Modén et al., 2021). 

I detta sammanhang aktualiseras behovet av AI-litteracitet, vilket kan 
betraktas som en del av digital kompetens som omfattar teknisk förståelse i 
kombination med kritisk reflektion, etisk medvetenhet och pedagogiskt 
omdöme (OECD, 2025; UNESCO, 2024). Samtidigt har det nyligen belysts att 
AI-litteracitet och AI-didaktik också kan förstås som särskilda kompetenser 
som går utöver etablerade ramar för digital kompetens, vilket gör det angeläget 
att fortsatt diskutera hur dessa begrepp kan användas i lärarutbildning (Stolpe 
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& Stenliden, 2025). Det handlar inte bara om att kunna använda AI-verktyg, 
utan också om att förstå hur de fungerar, hur de påverkar beslut och vilka 
konsekvenser de kan få för mänsklig handlingsfrihet, inkludering och 
professionella värden. Tidigare forskning pekar på att pedagogiska och etiska 
perspektiv ofta saknas i AI-relaterad utbildningsforskning, vilket gör det 
särskilt angeläget att lärarutbildningen förbereder blivande lärare på att 
kritiskt granska både löften och risker (Zawacki-Richter et al., 2019). 

Eftersom återkoppling är en central del av lärande (Hattie & Timperley, 
2007), blir det särskilt viktigt att förstå vad som händer när AI-genererad 
feedback integreras i undervisningen. Sådan återkoppling kan ge skalbara och 
omedelbara svar, men riskerar samtidigt att framstå som neutral och avskild 
från kontext, och därmed förlora den relationella och dialogiska kvalitet som 
forskning lyfter fram som avgörande för lärande (Ajjawi & Boud, 2017; 
Winstone et al., 2017). På så sätt befinner sig responssystemen i ett intressant 
skärningsfält, där AI-funktioner kan förstärka interaktivitet, reflektion och 
elevengagemang – men bara om de används på sätt som värnar pedagogiskt 
omdöme och professionella värden. 

I en svensk kontext är digital kompetens ett formellt krav. I läroplaner och 
examensordningar betonas att elever ska utveckla ett kritiskt och 
ansvarstagande förhållningssätt till digital teknik, och att lärarstudenter ska 
visa att de kan använda digitala verktyg både säkert och pedagogiskt 
ändamålsenligt (Skolverket, 2022; UHR, 2024). Men forskning visar att 
integreringen av digital kompetens i lärarutbildningen varierar kraftigt mellan 
olika lärosäten – både i omfattning och i djup (Lindfors et al., 2021; Lindfors 
& Olofsson, 2023). Vissa program integrerar det som en röd tråd genom hela 
utbildningen, medan andra behandlar det som ett separat inslag. Detta skapar 
en ojämlikhet i hur väl förberedda lärarstudenter är att använda digitala 
verktyg i sin framtida undervisning – och därmed också hur väl de kan stötta 
sina egna elever i att utveckla digital kompetens. 
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Syfte och forskningsfrågor 

Denna avhandling syftar till att fördjupa förståelsen för hur digitala 
responssystem används i lärarutbildning – inte bara som verktyg för 
deltagande, utan som en del av bredare undervisningspraktiker som kan bidra 
till att utveckla lärarstudenters digitala kompetens. Genom en explorativ 
ansats adresseras följande forskningsfrågor: 
 

1. Varför och hur använder lärarutbildare och lärarstudenter 
responssystem? 

2. Vilka möjligheter och utmaningar är förknippade med användningen av 
responssystem i lärarutbildning? 

3. Hur resonerar lärarstudenter kring att använda responssystem som 
studenter och som blivande lärare för att utveckla digital kompetens 
kopplad till undervisning och lärande? 

 
Teoretisk inramning 
Avhandlingens förståelse av lärande utgår från ett sociokulturellt perspektiv, 
där kunskap utvecklas i samspel med andra och genom användning av 
kulturella redskap såsom språk, begrepp och digitala verktyg (Säljö, 2010; 
Vygotsky, 1978). I detta synsätt betonas det sociala samspelet och dialogen 
som grund för lärande, där gemensamma aktiviteter och utbyten av perspektiv 
bidrar till att forma och omforma förståelse (Prawat, 1992; Palincsar, 1998). 
Digitala responssystem (RS) förstås därför inte som neutrala hjälpmedel, utan 
som medierande artefakter som påverkar hur interaktion organiseras, vilka 
former av deltagande som blir möjliga och hur kunskap synliggörs och delas i 
klassrummet (Säljö, 2010; Wertsch, 1991). 

Denna förståelse har präglat analysen av hur RS används i 
lärarutbildningens kontext, där fokus legat på hur de påverkar 
kommunikation, maktförhållanden och undervisningens lyhördhet (Prawat, 
1992; Sfard, 1998). Sfards (1998) två lärandemetaforer – förvärv och 
deltagande – har varit särskilt användbara för att förstå hur RS både kan 
synliggöra studenters kunskaper i stunden och samtidigt stödja deras aktiva 
deltagande i en undervisningsgemenskap. Lave och Wenger (1991) betonar att 
lärande sker genom gradvis rörelse mot centralt deltagande, vilket kräver 
strukturerade och inkluderande undervisningssituationer. 

RS lyfts i tidigare forskning fram som stöd för formativ bedömning – 
återkoppling som hjälper studenter att förstå sitt lärande och hur de kan 
utvecklas (Black & Wiliam, 2009; Nicol & Macfarlane-Dick, 2006; Carvalho et 
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al., 2022). För att återkoppling ska vara användbar behöver den vara tydlig, 
relevant och möjlig att agera på (Sadler, 1989). Här har jag inspirerats av 
begreppet responsiv undervisning (Fletcher-Wood, 2018), där läraren tolkar 
och agerar på studenters svar i realtid – inte bara för att samla in data, utan 
för att justera och fördjupa undervisningen (Black & Wiliam, 2009). 

För att fånga samspelet mellan pedagogiska, organisatoriska och tekniska 
faktorer har jag dessutom använt ett systemteoretiskt ramverk i form av 
kulturhistorisk aktivitetsteori, CHAT (Engeström, 1987, 2001). I CHAT 
analyseras lärande som en kollektiv och målinriktad aktivitet där verktyg, 
normer, gemenskaper och roller samverkar – eller krockar (Cole & Engeström, 
1993; Sannino & Engeström, 2018). RS ses här som ett verktyg som medieras 
i relation till mål, regler och praktik, vilket gör det möjligt att förstå varför 
användningen varierar mellan olika kontexter, t.ex. mellan campus och VFU 
(Pettersson, 2021; Blayone, 2019). 

CHAT hjälper därmed till att förklara hur digital kompetens inte enbart 
handlar om tekniska färdigheter, utan om att förstå och navigera i de 
sociokulturella sammanhang där verktyg används (Bligh & Flood, 2015; Leino 
Lindell, 2022; Hubbard, 2022). I denna avhandling har det ramverket använts 
för att analysera hur RS integreras i lärarutbildningens praktik, och vilka 
möjligheter och hinder som påverkar deras funktion som pedagogiskt stöd. 
 
Metod 
För att utforska hur RS används i lärarutbildningen valde jag en kvalitativ 
metodansats med fokus på förståelse och tolkning. Datainsamlingen 
genomfördes mellan 2020 och 2025 och omfattade tre delstudier vid olika 
svenska lärosäten. I den första intervjuades lärarutbildare om sin användning 
av RS i olika undervisningssammanhang. Därefter låg fokus på lärarstudenters 
upplevelser – både under hybridseminarier, där deltagande skedde både på 
plats och på distans, och under VFU. I den avslutande studien undersöktes 
studenters erfarenheter av att få AI-genererad återkoppling via RS under 
campusbaserade seminarier. 

För att fånga deltagarnas perspektiv använde jag tre kompletterande 
metoder: semistrukturerade intervjuer, studenters skriftliga reflektioner och 
observationer. Genom denna kombination kunde jag följa både det som sades, 
det som skrevs och det som faktiskt gjordes i undervisningssituationerna. 
Intervjuerna gav utrymme för fördjupade samtal, reflektionerna fångade 
studenternas upplevelser i stunden, och observationerna synliggjorde hur 
tekniken användes i praktiken och vad den verkade bidra till. 
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Analysen genomfördes med hjälp av reflexiv tematisk analys (Braun & 
Clarke, 2006, 2019, 2021, 2023), som utgår från att teman i kvalitativt material 
inte ”finns” och kan “hittas” i datan utan konstrueras genom forskarens 
tolkningar. Jag arbetade iterativt med att koda, tematisera och reflektera, och 
dokumenterade processen i forskningsdagbok. Kollegiala samtal fungerade 
som stöd för att utmana och fördjupa tolkningarna. Analysen gjorde det 
möjligt att identifiera både mönster och variationer i deltagarnas erfarenheter 
och gav utrymme för komplexitet snarare än förenkling (Nowell et al., 2017; 
Lincoln & Guba, 1985; Jackson & Mazzei, 2013). 
 
Sammanfattning av artiklar 

 
Artikel I: “How teacher educators use response systems – an interview 

study” 

Samskriven med Stefan Hrastinski och Per Norström. Vetenskapligt 
granskad och publicerad i tidskriften Interactive Learning Environments. 
 
Denna studie utforskar hur lärarutbildare använder digitala responssystem i 
sin undervisning, med särskilt fokus på deras dubbla uppdrag: att undervisa i 
ämnesinnehåll och samtidigt modellera god undervisningspraxis för blivande 
lärare. Trots att responssystem är vanliga inom högre utbildning finns det 
begränsad forskning om deras användning just i lärarutbildningens kontext – 
en miljö där teknikanvändning inte bara påverkar studenters lärande, utan 
också deras framtida undervisningspraktik. Studien syftar till att fylla denna 
kunskapslucka och besvarar två forskningsfrågor: I vilka syften beskriver 
lärarutbildare att de använder responssystem? Och vilka fördelar och 
begränsningar upplever de i samband med dessa verktyg? 

Datainsamlingen genomfördes via semistrukturerade intervjuer med nio 
lärarutbildare från sju svenska lärosäten. Samtliga deltagare hade konkret 
erfarenhet av att använda responssystem i sin undervisning. Intervjuerna 
fokuserade på undervisningssyften, upplevda vinster och begränsningar med 
responssystem, och analyserades med reflexiv tematisk analys. Resultaten 
visar att lärarutbildare använder responssystem för att främja studentaktivitet, 
möjliggöra formativ bedömning och för att modellera digital didaktik. Särskilt 
intressant är att flera av dem föredrog öppna frågor framför flervalsfrågor, för 
att uppmuntra djupare reflektion och kritiskt tänkande. 

Responssystem användes i både större föreläsningar och mindre 
seminarier. I större grupper blev verktyget ett effektivt sätt att samla in och 



 120 

synliggöra mångfalden av studentperspektiv, medan det i mindre 
sammanhang gav tystare studenter möjlighet att uttrycka sig utan att behöva 
tala inför gruppen. Anonymiteten i responssystem lyftes fram som en styrka – 
den sänkte tröskeln för deltagande och gjorde det lättare för studenter att våga 
dela med sig av tankar och missförstånd. Samtidigt uppstod frågor kring 
ansvar, eftersom anonymiteten ibland ledde till oseriösa eller störande inlägg. 
Den balansgången mellan öppenhet och ansvar visade sig vara en viktig aspekt 
i hur responssystem uppfattas och hanteras. 

Flera lärarutbildare använde responssystem som en del av ett flippat 
undervisningsupplägg eller inom ramen för peer instruction. Responssystem 
användes då för att ta reda på studenters förkunskaper, styra undervisningen 
utifrån deras svar och uppmuntra samtal mellan studenter. Verktyget 
upplevdes därmed inte bara som ett sätt att effektivisera undervisningen, utan 
också som ett sätt att göra lärandeprocessen mer transparent och dialogisk. 
Samtidigt identifierades begränsningar, framför allt den tid som krävdes för 
att förbereda kvalitativa frågor, särskilt öppna sådana. Vissa nämnde även 
tekniska problem eller fördröjningar som ett hinder i det praktiska 
genomförandet. 

Etiska överväganden framträdde också som en viktig dimension. Några av 
lärarutbildarna uttryckte oro för hur data hanteras, kommersialiseringen av 
digitala verktyg och risken för att undervisningen reduceras till mätbara 
aktiviteter. Samtidigt betonades vikten av att integrera tekniken på ett 
pedagogiskt meningsfullt sätt, snarare än att använda responssystem bara för 
sakens skull. De flesta såg responssystem som ett stöd för både deltagande och 
formativ bedömning, men poängterade att tekniken måste användas med 
eftertanke och i samspel med andra undervisningsstrategier. 

Artikeln visar hur responssystem i lärarutbildning inte bara fungerar som 
ett undervisningsverktyg, utan också som ett metaverktyg: lärarutbildarna 
modellerar hur digitala verktyg kan användas i framtida klassrum. På så sätt 
ges lärarstudenter möjlighet att inte bara uppleva ett verktyg i praktiken, utan 
också att reflektera över dess pedagogiska möjligheter och begränsningar. 
Studien bidrar därmed med viktig kunskap om hur digitala resurser används i 
lärarutbildningens dubbelroll – att undervisa och att förebilda. Författarna 
föreslår att framtida forskning bör följa upp hur lärarstudenter omsätter dessa 
erfarenheter i sina egna klassrum efter examen. 
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Artikel II: “How using a response system in blended synchronous seminars 

encourages online and onsite student participation” 

Samskriven med Stefan Hrastinski och Per Norström. Vetenskapligt 
granskad och publicerad i tidskriften Education and Information 
Technologies. 
 
Denna studie utforskar hur digitala responssystem kan stödja studenters 
deltagande i hybridundervisning – undervisningssituationer där studenter 
deltar samtidigt men från olika platser, antingen fysiskt på plats eller via 
videolänk. Hybridformatet har blivit allt vanligare efter pandemin, men 
tidigare forskning visar att studenter som deltar online ofta upplever sig 
mindre delaktiga än sina klasskamrater i rummet. Studien syftar därför till 
att undersöka hur både online- och on-site-studenter deltar i 
hybridseminarier där olika funktioner i responssystem används 
genomgående, samt hur de själva reflekterar över sitt deltagande. 

Studien genomfördes i en kurs om IKT-stödd undervisning för blivande 
engelsklärare vid ett svenskt universitet. Kursen bestod av sex 
heldagsseminarier i hybridformat, där responssystem användes för att 
integrera fritextfrågor, flervalsfrågor, gemensamma arbetsytor, quiz och 
spelbaserade aktiviteter. Datainsamlingen byggde på tre källor: observationer 
av tre seminarier, studenternas skriftliga reflektioner insamlade via 
responssystemet samt semistrukturerade intervjuer med elva studenter. 
Materialet analyserades med reflexiv tematisk analys (Braun & Clarke, 2019), 
och resultatet visar både gemensamma och skilda mönster i hur studenter på 
plats och på distans deltog. 

Resultaten visar att responssystem möjliggjorde flera typer av deltagande 
för båda grupper av studenter. Tre deltagandemönster var gemensamma: 
skriftligt deltagande (via fritextsvar), anonymt deltagande (vilket sänkte 
tröskeln för att uttrycka åsikter) och spelbaserat deltagande (som väckte 
engagemang, både genom skratt och tävlingsmoment). On-site-studenter 
uttryckte ofta sitt engagemang öppet i rummet, medan online-studenter visade 
sitt deltagande främst genom skriftliga svar. Responssystemet fungerade 
därmed som en brygga mellan de två grupperna och stödde mer jämbördiga 
möjligheter till synlighet i undervisningen. 

Samtidigt identifierades två tydligt skilda deltagandemönster. Flera online-
studenter beskrev ett ”tyst deltagande” där de var aktiva genom att lyssna, 
tänka och bearbeta innehåll, även om de inte alltid deltog muntligt eller 
skriftligt. Detta kognitiva deltagande synliggjordes inte lika lätt, men 
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upplevdes av studenterna själva som centralt för deras lärande. On-site-
studenter deltog däremot mer spontant och muntligt, ofta i direkt samspel med 
lärare och medstudenter, vilket underlättades av den fysiska närvaron. Dessa 
skillnader visar hur deltagande kan ta olika uttryck beroende på plats och 
sammanhang – och att tystnad inte nödvändigtvis är detsamma som 
passivitet. 

En viktig slutsats från studien är att traditionella sätt att mäta deltagande 
– genom att fokusera på tal eller synliga handlingar – riskerar att osynliggöra 
andra former av deltagande, såsom reflektion och lyssnande. Responssystem 
kan bidra till att synliggöra även dessa former, till exempel genom skriftliga 
inlägg eller anonyma bidrag. Studien rekommenderar därför att lärare i 
hybridundervisning utformar aktiviteter som tillgodoser olika former av 
deltagande och erkänner värdet av såväl det synliga som det tysta. För 
lärarstudenter är detta särskilt värdefullt, då de får erfarenhet av hur digitala 
verktyg kan användas för att skapa inkluderande klassrum som stödjer olika 
behov. 

Studien utgör ett viktigt bidrag till forskningen om hybridundervisning och 
digitalt deltagande. Den lyfter fram både styrkor och begränsningar med 
responssystem i komplexa lärmiljöer, och utmanar föreställningen om vad 
”aktivt deltagande” egentligen innebär. För framtida forskning föreslår 
författarna att man undersöker hur olika funktioner i responssystem påverkar 
deltagande inom andra ämnesområden, samt hur tyst deltagande påverkar 
lärande och kunskapsutveckling över tid. 
 

Artikel III: “How teacher students used digital response systems during 

student teaching” 

Samskriven med Stefan Hrastinski och Per Norström. Vetenskapligt 
granskad och publicerad i tidskriften Education and Information 
Technologies. 
 
Att utveckla digital kompetens är en viktig del av lärarutbildningen, där 
blivande lärare förväntas kunna integrera digitala verktyg i sin framtida 
undervisning. Responssystem är ett exempel på sådana verktyg – utformade 
för att stödja elevers delaktighet genom frågor, återkoppling i realtid och 
interaktiva aktiviteter. Denna studie undersöker hur lärarstudenter använde 
responssystem under sin verksamhetsförlagda utbildning (VFU) efter att ha 
gått en IKT-kurs, samt vilka faktorer som påverkade deras beslut att använda 
– eller avstå från att använda – verktyget i praktiken. 
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Med hjälp av aktivitetsteori (CHAT; Engeström, 2001) analyseras hur olika 
komponenter i undervisningsmiljön – såsom verktyg, regler, gemenskap och 
ansvarsfördelning – samverkar och påverkar lärarstudenters 
handlingsutrymme. Studien bygger på semistrukturerade intervjuer med elva 
lärarstudenter som just avslutat en fem veckor lång VFU-period. Samtliga 
hade dessförinnan deltagit i en kurs där responssystem introducerades som 
pedagogiskt verktyg. Analysen genomfördes med reflexiv tematisk analys, med 
syftet att identifiera faktorer som främjade respektive försvårade 
användningen av responssystem i autentiska klassrumssituationer. 

Resultaten visar att lärarstudenternas användning av responssystem 
varierade. Tre övergripande grupper identifierades: frekventa användare, som 
använde responssystem regelbundet och kopplade användningen till formativ 
bedömning, delaktighet och elevengagemang; tillfälliga användare, som 
använde verktyget sporadiskt och ofta beroende på kontextuella faktorer; samt 
icke-användare, som avstod helt från att använda responssystem under sin 
VFU. Skälen till detta varierade – vissa kände sig osäkra på hur de skulle 
integrera verktyget pedagogiskt, andra upplevde brist på stöd eller såg det som 
mindre relevant för engelskundervisning. 

Fem teman identifierades som avgörande för användningen: kopplingen 
mellan teori och praktik, olika former av elevdeltagande, ämnets (engelskans) 
särskilda förutsättningar, balansen mellan det lekfulla och det seriösa, samt 
attityder till digitalisering. De frekventa användarna beskrev hur 
responssystem hjälpte dem att anpassa undervisningen i realtid, synliggöra 
förståelse och skapa fler sätt för elever att delta – exempelvis anonymt eller 
genom spelbaserade moment. Vissa drog paralleller till teorier som Vygotskijs 
proximala utvecklingszon och retrieval practice. I kontrast beskrev många 
tillfälliga och icke-användare att de saknade tydliga modeller för hur verktyget 
skulle användas i klassrummet, och att de hade svårt att se sambandet mellan 
teoretisk kunskap och praktisk tillämpning. 

Flera studenter uttryckte att deras beslut påverkades av ämnesrelevans – 
exempelvis användes responssystem för att träna glosor, grammatik eller för 
att samla in reflektioner kring läsning. Samtidigt fanns en viss tveksamhet 
kring huruvida verktyget lämpade sig för fördjupande samtal i 
engelskundervisningen. Vissa var också oroliga för att responssystem skulle 
trivialiseras till ett spelmoment eller riskera att störa ordningen i klassrummet. 
Andra pekade på att elevernas tidigare erfarenheter av verktyget – eller 
handledarens inställning – starkt påverkade möjligheten att genomföra en 
digitalt stödd undervisning. 
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En viktig insikt från studien är hur avgörande omgivningens attityder är. 
Stödjande handledare och undervisningsmiljöer öppnade upp för digitala 
verktyg, medan skeptiska attityder bromsade användningen. Det blev också 
tydligt att lärarstudenter som inte använde responssystem ofta såg digitala 
verktyg mer som störmoment än som pedagogiska möjligheter. Studien visar 
att digital kompetens i praktiken inte bara handlar om teknisk färdighet, utan 
också om att kunna navigera i organisatoriska, relationella och ämnesmässiga 
villkor. 

Artikeln bidrar med kunskap om hur digital kompetens utvecklas, eller 
bromsas, under VFU. Genom att använda aktivitetsteori som analytiskt 
ramverk synliggörs komplexiteten i lärarstudenters beslut och handlingar. Det 
föreslås att lärarutbildningar bör erbjuda tydligare modeller för hur digitala 
verktyg kan integreras ämnesspecifikt, samt stödja studenter i att översätta 
teoretisk kunskap till praktisk undervisning. Framtida forskning kan med 
fördel undersöka hur denna kompetens utvecklas över tid och vilka långsiktiga 
effekter introduktionen av digitala verktyg i utbildningen har på 
nyexaminerade lärares praktik. 

 
Artikel IV: “How teacher students relate experiences of AI-generated 

feedback to future teaching practice” 

Samskriven med Stefan Hrastinski och Per Norström. Manuskript inskickat 
till vetenskaplig tidskrift. 
 
I takt med att generativa AI-verktyg (genAI) snabbt tar plats i utbildnings-
sammanhang uppstår nya möjligheter och utmaningar för hur återkoppling 
produceras, tas emot och förstås. Återkoppling betraktas allmänt som central 
för studenters lärande, men är samtidigt resurskrävande och ofta ojämnt 
fördelad. Att integrera AI-genererad återkoppling i undervisningen kan 
erbjuda skalbara lösningar, men de pedagogiska implikationerna, särskilt i 
lärarutbildningen, är ännu otillräckligt utforskade. Denna studie bidrar till att 
fylla denna kunskapslucka genom att undersöka hur lärarstudenter erfar och 
resonerar kring AI-genererad återkoppling via ett responssystem (RS) under 
campusförlagda seminarier. Studien styrs av forskningsfrågan: Hur relaterar 
lärarstudenter sina erfarenheter av AI-genererad återkoppling från RS till sin 
framtida undervisningspraktik? 

Lärarstudenter har en dubbel roll som både lärande individer och framtida 
lärare. Denna position gör deras perspektiv särskilt värdefulla vid bedömning 
av nya teknologier som generativ AI (genAI) i utbildningssammanhang. Till 
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skillnad från många tidigare studier som fokuserar på individuell användning 
av genAI för skrivstöd, undersöker denna studie återkoppling som en del av en 
strukturerad undervisningsaktivitet, vilket ger insikter i hur genAI kan 
integreras pedagogiskt på gruppnivå. 

Studien genomfördes 2024 vid ett tekniskt universitet i Sverige och 
omfattade 29 lärarstudenter inom STEM-orienterade lärarutbildnings-
program. Under tre seminarietillfällen deltog studenterna i en modifierad 
Think-Pair-Share-aktivitet där de besvarade frågan ”Vad är bra 
återkoppling?”, fick AI-genererad återkoppling via ett responssystem, och 
därefter reflekterade över och diskuterade sina erfarenheter i smågrupper. 
Data samlades in genom skriftliga reflektioner, observationer och 
semistrukturerade intervjuer, och analyserades med reflexiv tematisk analys 
(Braun & Clarke, 2019). 

Analysen resulterade i fyra teman: (1) AI-genererad kontra mänsklig 
återkoppling, (2) skepsis och etiska överväganden, (3) tillit till olika 
återkopplingskällor, och (4) AI som deltagare. Lärarstudenterna uppskattade 
AI-återkopplingens struktur, omedelbarhet och upplevda neutralitet, men 
ifrågasatte dess kontextkänslighet, pedagogiska avsikt och förmåga att anpassa 
sig till individuella behov. En tydlig hierarki av tillit framträdde: lärarens 
återkoppling värderades högst, följt av AI-genererad återkoppling, medan 
kamraters återkoppling skattades lägst. Intressant nog beskrev studenterna 
ofta AI inte som ett neutralt verktyg, utan som en aktiv deltagare i 
seminarierna. Dess svar fungerade som impulser som väckte nya perspektiv, 
meningsskiljaktigheter och fördjupade diskussioner, vilket positionerade AI 
som en semi-autonom aktör i lärandeaktiviteten. 

Snarare än att fungera som en tidsbesparande lösning bidrog AI till att 
fördjupa studenternas deltagande och kritiska engagemang. De jämförde 
återkopplingen från AI med kamraters och lärares input och diskuterade dess 
tillförlitlighet och relevans. Denna kritiska hållning uppmuntrade dem att 
artikulera och förfina sin förståelse av vad som utgör meningsfull återkoppling. 
Samtidigt som de var försiktiga med riskerna för överdriven automation, såg 
många potentialen i genAI som ett komplement till formativ bedömning, 
särskilt i stora klasser eller i tidiga faser av lärandeprocesser. Dock betonade 
de att det pedagogiska värdet av AI-genererad återkoppling beror på att den 
integreras i lärarledda strukturer som ger inramning, kontext och utrymme för 
dialog. 

Studien bidrar till forskningen om AI i lärarutbildningen genom att visa 
hur AI-genererad återkoppling kan fungera som en katalysator för kollaborativ 
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reflektion snarare än enbart som ett effektiviseringsverktyg. Den belyser att 
AI:s roll i formativ bedömning formas mindre av dess tekniska kapacitet och 
mer av hur den pedagogiskt integreras. Resultaten understryker vikten av att 
utveckla AI-litteracitet i lärarutbildningen – inte bara som en teknisk 
färdighet, utan som en kritisk och pedagogisk kompetens inom ramen för 
digital kompetens. För blivande lärare innebär detta att kunna tolka och 
värdera återkoppling från olika källor, förstå AI:s möjligheter och 
begränsningar, samt fatta välgrundade beslut om när och hur AI-, kamrat- och 
läraråterkoppling bör kombineras. Att stärka denna pedagogiska AI-
litteracitet kan förbereda lärarstudenter för att på ett konstruktivt sätt 
engagera sig i nya teknologier i sina framtida klassrum och utforma 
läraktiviteter där AI bidrar till studenters reflektion, deltagande och 
professionella utveckling. 

 
Diskussion och slutsats 
Avhandlingen har genomförts i en tid präglad av snabb digital utveckling, där 
pandemin och den generativa AI:ns intåg på kort tid förändrat 
utbildningslandskapet. Dessa förändringar har ökat behovet av att förstå hur 
digitala verktyg kan integreras på ett pedagogiskt sätt i lärarutbildningen. 
Samtidigt har det svenska utbildningssystemet präglats av spänningar kring 
digitaliseringens roll och värde, vilket gjort frågan om digital kompetens 
särskilt aktuell. Studierna i den här avhandlingen har därför utforskat hur 
digitala responssystem används i lärarutbildning, med fokus på deras 
pedagogiska syften, de villkor som påverkar användningen samt deras 
potential att utveckla lärarstudenters digitala kompetens kopplad till 
undervisning och lärande. 

Resultaten visar att RS kan fungera som stöd för tre centrala aspekter i 
lärarutbildningen: att uppmuntra deltagande, möjliggöra formativ bedömning 
och stimulera reflekterande praktik. När RS används i väldesignade 
undervisningsaktiviteter, gärna i kombination med exempel från 
lärarutbildare eller handledare, bidrar de till att skapa utrymme för dialog, 
återkoppling och lärande. Särskilt tydligt är detta när lärarutbildare använder 
RS för att modellera en formative och responsive undervisning som bygger på 
deltagande, anonyma svar, öppna frågor och gemensam reflektion (Black & 
Wiliam, 2009; Fletcher-Wood, 2018). 

Samtidigt visar studierna att RS aldrig är neutrala eller frikopplade från 
kontext. Hur de används – och om de används – påverkas av en rad faktorer: 
ämnestraditioner, tillgång till teknik, skolans pedagogiska klimat, handledares 
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inställning och hur ansvar fördelas under VFU. Med hjälp av aktivitetsteori 
(CHAT; Engeström, 2001) synliggörs hur spänningar mellan universitetets 
pedagogiska ambitioner och skolans etablerade rutiner kan skapa hinder. 
Exempelvis beskrev flera lärarstudenter hur de ville använda RS formativt, 
men avstod på grund av handledares skeptiska attityd eller oklara regler. I 
sådana fall blev verktyget inte ett stöd, utan en potentiell källa till konflikt eller 
osäkerhet. 

Ett återkommande tema var också tillit till olika källor för återkoppling. I 
en av delstudierna, där AI-genererad återkoppling testades, beskrev 
studenterna en tydlig tillitshierarki: lärares återkoppling värderades högst, 
följt av AI, och därefter kamraters. Även om AI:n inte alltid uppfattades som 
träffsäker, användes den ofta som ett diskussionsunderlag som väckte nya 
tankar och samtal – inte för att den ersatte lärarens röst, utan för att den gav 
ett utifrånperspektiv. I praktiken uppfattades den ibland mindre som ett 
neutralt verktyg och mer som en deltagare i aktiviteten, vars omedelbara och 
strukturerade återkoppling öppnade nya ingångar till dialog. När AI-genererad 
återkoppling användes med ett tydligt pedagogiskt syfte – t.ex. i en Think-Pair-
Share-aktivitet – verkade den främja metakognition och kritiskt tänkande. 
Detta visar att digital återkoppling inte behöver vara “facit”, utan kan fungera 
som en grund för vidare reflektioner. 

Flera lärarstudenter uttryckte att deras erfarenheter av RS, både med och 
utan AI, fått dem att fundera över hur verktyg kan stödja (eller begränsa) 
deltagande, bedömning och lärande. Dessa reflektioner är centrala för 
utvecklingen av digital kompetens, som handlar om mer än teknisk färdighet 
– det handlar om att fatta medvetna, pedagogiskt motiverade och etiskt 
grundade beslut om digitala verktyg i klassrummet (Skantz-Åberg et al., 2022; 
Punie & Redecker, 2017). 

Sammantaget visar avhandlingen att utvecklingen av digital kompetens i 
lärarutbildningen är beroende av att studenter får möjlighet att använda 
digitala verktyg i autentiska undervisningssituationer, diskutera dem med 
lärare och kamrater, och reflektera kring deras möjligheter och begränsningar. 
RS kan i detta sammanhang fungera som ett konkret redskap för att 
överbrygga klyftan mellan teori och praktik – men bara om deras användning 
stöds av tydliga modeller, kollegialt utbyte och en pedagogisk kultur som 
värdesätter deltagande och återkoppling. Som tidigare forskning visat 
(Tondeur et al., 2017; Edstrand & Sjöberg, 2023), utvecklas digital kompetens 
bäst när undervisning och praktik hänger samman, när lärarutbildare 
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motiverar sina val, och när det finns utrymme för kritiskt tänkande snarare än 
teknikanpassning. 
 
Avhandlingen bidrar till forskningsfältet genom att: 
 

• Ge empiriska exempel på hur RS används för att stödja lärarstudenters 
digitala kompetens inom deltagande, återkoppling och reflektion. 

• Visa hur kontextuella faktorer – såsom skolans normer, handledarens 
roll och tillgång till teknik – påverkar möjligheten att omsätta digitala 
verktyg i praktiken. 

• Erbjuda praktiska implikationer för hur RS kan integreras i 
lärarutbildningen på ett sätt som är förankrat i undervisningens villkor 
och mål. 

 
Slutsatsen är tydlig: att lära om digitala verktyg räcker inte – lärarstudenter 
måste få uppleva och reflektera över dem i verkliga 
undervisningssammanhang. Särskilt gäller detta när verktyg som AI fungerar 
inte bara som tekniska hjälpmedel, utan också kan upplevas som aktiva 
deltagare i klassrummet. Det är först då som digital kompetens blir något mer 
än en policyformulering – den blir en del av en professionsutveckling som är 
förankrad i vardagens komplexa undervisningspraktik. 
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