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Abstract 

Artificial intelligence (AI) tools such as ChatGPT and Copilot are increasingly present 

in education, raising questions about their potential for both learning and bias 

reproduction. Building on a previous pre-study by the authors, this research explores 

how AI-generated storytelling can be used to foster critical thinking in technology 

teacher education.  

In a university course, pre-service teachers were asked to generate children’s stories 

using Copilot and then analyse the technological content using a framework derived 

from an earlier study by one of the authors. The students were instructed to use an 

identical prompt (i.e., create a technology story for primary school children), 

and common narratives in the Copilot-generated stories involved a child and a robot 

discovering the wonders of coding or saving the world through new technologies (that 

they had developed together).  

To interpret the students’ reflections, we draw on Langdon Winner’s critical 

philosophy of technology, using his perspectives as an analytical lens to identify how 

notions of neutrality, determinism, and the politics of artefacts appear in the students’ 

reasoning. Our analysis of the students’ written reflections shows that most of them 

present an uncritical view of technology. Few of the students demonstrated deeper 

critique of technological implications, ethical dilemmas, or socio-political dimensions. 

These findings suggest that without explicit scaffolding, AI-based storytelling risks 

reinforcing techno-optimistic perspectives rather than challenging them. We argue that 

integrating structured critical analysis – supported by frameworks such as Winner’s – 

is essential for developing reflective and responsible approaches to technology in 

teacher education. 

Key Words: Technology Education, Storytelling, Copilot, Critical Thinking, Artificial 

Intelligence  
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1 INTRODUCTION  

Artificial intelligence (AI) tools such as ChatGPT and Copilot are increasingly present in 

education, raising questions about their potential both to support learning and to reproduce bias. 

While these tools can generate ideas, explanations, and narratives, they also produce patterned 

errors and “hallucinations” that challenge their reliability (Johnson & Hajisharif, 2025).  

In technology education, responses to AI’s rapid emergence have been cautious. On the one hand, 

AI as a sociotechnical phenomenon clearly belongs within the technological knowledge domain 

and is therefore a legitimate topic for teaching and learning (Hallström, 2024). On the other hand, 

discussions have often lacked conceptual clarity and philosophical grounding, tending to 

emphasise safety, accuracy, or usability over teachers’ and students’ lived experiences and 

interpretations of AI (Hallström, 2025). A pedagogically meaningful engagement with AI thus 

requires a clearer understanding of how learners actually interpret and reason about AI‑generated 

content. 

Within the Swedish curriculum, the school subject of technology aims to provide pupils with 

knowledge in and about technology, recognising technology as an integrated and essential part of 

human activity – historically and today. Pupils are expected to understand how technical solutions 

work, how they are constructed, and how technology influences society, the environment, and the 

future. They should also be able to apply technological knowledge, tools, and methods to solve 

problems and meet human needs (Skolverket [The Swedish National Agency for Education], 

2024). Such understanding forms a cornerstone of technological literacy and is vital from both 

civic and democratic perspectives. 

However, several studies have described pupils’ work in Swedish technology classrooms as 

characterised by ’unreflective doing’ (Skolinspektionen [The Swedish Schools Inspectorate], 

2014). Practical activities may dominate while reflection, analysis, and evaluation receive less 

attention, making it difficult for pupils to develop a critical stance toward present and future 

technologies. In this context, AI‑generated stories may offer a productive way to scaffold critique. 

Building on a prior pre‑study (Axell & Boström, 2023), this study investigates how pre‑service 

primary teachers analyse AI‑generated technological stories and what forms of critical thinking 

their analyses reveal. It also examines the extent to which AI‑generated storytelling can serve as 

a productive approach for fostering critical thinking within technology teacher education. 

The study is guided by the following research questions: 

(i) What forms of critical thinking become visible when pre-service teachers analyse AI 

generated technological stories? 

(ii) How do pre-service teachers identify, interpret, and evaluate biases, errors, and 

“hallucinations” in AI generated stories? 

(iii) In what ways can the analysis of AI generated stories function as a method for 

supporting the development of critical thinking in technology teacher education? 
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2 LITERATURE REVIEW 

2.1 Research on Critical Thinking in Technology Education  

In technology education, technological literacy is widely understood to involve both 

understanding how technologies function and are constructed, and making well informed 

judgements about their societal implications, risks, and benefits. From a civic and democratic 

standpoint, this means learners should be able to weigh evidence, compare alternatives, and 

consider multiple perspectives rather than treating technology as merely a set of artefacts or 

procedures (Dakers, 2014; Garmire & Pearson, 2006; Turja, Endepohls Ulpe & Chatoney, 2009; 

Williams, 2009). These competencies are central to critical thinking, including the capacity to 

approach technological issues from multiple perspectives. Within this framing, critical thinking 

goes beyond technical problem solving; it includes interrogating assumptions, articulating values, 

and situating technology in its socio environmental context (e.g., Axell, 2017a; Dakers, 2006; 

Keirl, 2006; Petrina, 2000; Williams, 2009).  

Despite this centrality, critical thinking has received limited explicit attention in technology 

education research: terms such as “critical thinking” and “critical reasoning” are not among the 

most common keywords in major reviews (Christensen et al., 2015; Williams, 2018). Where the 

topic appears, the emphasis tends to be on students’ design tasks, teachers’ critical thinking, or 

students’ relationship to internet information rather than on learners’ sustained, evidence seeking 

sociotechnical critique. 

In response to these gaps, prior work has proposed or explored contexts that can elicit critique. In 

the anthology Critique in Design and Technology Education (Williams & Stables, Eds., 2017), 

some chapters theorise critical thinking conceptually. Related proposals include Barlex’s (2017) 

use of disruptive technology to provoke reflection and Axell’s (2017a) demonstration of how 

children’s fiction with technological content can create meaningful contexts for critical reasoning 

about relationships between technology, humans and nature. Although empirical studies are 

fewer, they are instructive. Gardelli (2016) documents wide variation in students’ ethical 

awareness in discussions about technology choices and internet privacy, concluding that practice 

in ethical reasoning can strengthen critical thinking and counteract intolerance. In higher 

education, Axell and Björklund (2018) asked pre-service teachers to analyse potentially 

disruptive technologies by identifying advantages and disadvantages for different stakeholders; 

the pre-service teachers could list pros and cons but were not accustomed to problematising 

technology from critical perspectives, indicating a need for earlier and more structured practice. 

Alongside these strands, Axell and Boström (2023) add an AI specific dimension. Their 

qualitative content analysis of AI generated technological stories showed several dominant 

themes, a predominantly positive, uncritical portrayal of technology, and a recurring focus on 

high tech, male coded technology. The pre-study argued that chatbot generated stories can 

function as useful starting points for visualising technology bias and cultivating a critical gaze 

among pre-service teachers – provided that learning designs explicitly target critical reflection. 

More recent work at the intersection of AI and education aligns with the importance of task 

framing. For example, Famaye et al. (2025) report that AI workshops with children (ages 7–12) 

elicited mostly functional appraisals with limited consideration of wider societal impacts, 
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suggesting that the design of prompts and scaffolds strongly shapes the depth of critique. At the 

same time, research on large language models highlights patterned biases, inconsistencies, and 

“hallucinations,” which makes AI generated artefacts suitable for exposing epistemic limitations 

that can animate critique (Johnson & Hajisharif, 2025). Despite this potential, there remains a 

lack of empirical work that examines how pre-service teachers critique AI generated 

representations and what forms of critical thinking are thereby elicited. 

2.2 Conceptualising Critical Thinking 

Most people have an intuitive sense of what critical thinking entails, yet it is difficult to capture 

precisely in words (Facione, 2015). Ennis (2018, p. 166) offers a succinct definition: “reasonable 

reflective thinking focused on deciding what to believe or do.” Complementing this, Willingham 

(2007) highlights three essential features: novel thinking (engaging analysis when situations are 

unfamiliar rather than relying on rote responses), self-directed thinking (independently evaluating 

claims rather than merely following instructions), and effective thinking (reasoning guided by 

logical principles such as weighing evidence and considering opposing views). In technology 

education, this means helping learners move beyond description to justified judgements about 

technologies and their implications. 

Despite a growing interest in AI within education, little is known about how AI‑generated 

materials can be used pedagogically to support the aims of technology education, particularly the 

development of technological literacy and the ability to critically examine how technology affects 

individuals, society, and the environment. This study contributes to addressing that need by 

investigating how pre-service teachers analyse AI‑generated technological stories and by 

exploring the extent to which such stories can serve as a meaningful tool for fostering critical 

thinking in line with the educational purposes of the school subject of technology. 

In this study, we use Langdon Winner’s (1977; 1980; 1986) philosophy of technology as an 

analytical lens for examining pre-service teachers critical thinking as expressed in their 

interpretations of AI‑generated technology stories. Winner argues that technologies are never 

neutral but embody social and political values that shape modern life. As Axell (2017a) notes, he 

highlights how technological systems become deeply embedded and often invisible, structuring 

power, citizenship, and everyday practices. 

Winner’s claim that “artefacts have politics” captures his view that technologies both reflect and 

impose particular forms of social order, sometimes democratic, sometimes authoritarian. He also 

challenges deterministic beliefs in autonomous technological progress, instead urging a critical 

examination of technologies as “forms of life.”  

In this study, six of his dimensions guide our analysis: technologies as forms of life, autonomous 

technology, technology is not neutral, the political aspect of technology, democratic vs. 

authoritarian technology, and a decentralised, democratic politics of technology. 
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3 METHODOLOGY 

The study was conducted within a pre-service teacher education course for primary school 

teachers taking place during their third semester. Participants were 30 pre-service teachers 

completing an assignment designed to explore how generative AI represents technology when 

prompted to write a technology story for children. This was the pre-service teachers’ first course 

in technology didactics, and therefore they had no prior formal education in technology critique. 

Prior to data collection, the participants provided informed consent through a form that explained 

the purpose of the research and procedures for data handling. Only the work of pre-service 

teachers who consented was included in the research dataset.  

Using pre-service teachers as informants is particularly valuable because they will soon be 

responsible for guiding pupils toward becoming technologically literate, democratic citizens. 

Their perspectives therefore provide essential insight into how future generations may learn to 

interpret, question, and engage critically with technology in society. 

The empirical material derives from a two‑part assignment. First, the pre-service teachers were 

instructed to use Copilot to generate a 500‑word children’s story focusing on technology for 

eight‑year‑old readers. All pre-service teachers used the same fixed prompt, presented in English 

translation as: 

“Please write a 500‑word children’s story for eight‑year‑olds that focuses on technology.” 

In the second part of the assignment, the pre-service teachers wrote an analysis of approximately 

750 words based on their AI‑generated story. This analysis was structured around five guiding 

questions concerning: (1) what types of technology appear in the story, (2) how technology is 

portrayed, (3) what view of technology is conveyed, (4) how the story can be understood from a 

gender perspective, and (5) whether the story would be useful in a teaching context. The pre-

service teachers were required to engage with specific course literature to support their analyses. 

The mandatory texts consisted of Axell (2017b), Axell and Boström (2021), and Axell and 

Boström (2023).  

The pre-service teachers submitted their analysis through an online learning platform. All files 

were exported and assigned anonymised study codes. 

Winner (1977; 1980; 1986) outlines dimensions for critically examining technology, three of 

which concern political aspects of technological systems (cf. Axell, 2019). For analytical clarity, 

these three were consolidated into a single category, Politics of Technology. Thus, our analysis 

employed four overarching themes: (1) Life Altering Technologies, (2) Autonomous Technology, 

(3) Neutral Technology, and (4) Politics of Technology. These adapted themes served as 

analytical lenses through which the participants’ written reflections were examined, enabling us 

to identify recurring assumptions about technological agency, neutrality, and socio‑political 

implications. 
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Artificial Intelligence (AI) technologies were used solely to enhance clarity and structure of the 

written text. All scholarly contributions, theoretical perspectives, and analyses were produced by 

the authors. 

4 RESULTS 

4.1 Theme 1: Life Altering Technologies 

In the theme Life Altering Technologies, we examined how the participants described the 

AI‑generated stories in ways that revealed technology as an integrated and taken‑for‑granted part 

of everyday life. Winner argues that technologies do not merely support human activities but 

reshape social practices and habits through which people understand the world. In our analysis, 

we therefore looked for instances where the participants identified – or implicitly reproduced – 

shifts in how technology structures the ways we speak, think, and act. 

Our analysis identified two main sub‑themes within Life Altering Technologies, each revealing 

how technology shapes everyday meanings and identities.  

In the first sub-theme, Technology as gendered we could see how the participants frequently 

described technology as something associated with gender. Two sub-themes were identified – 

Women’s interest and career choice and A symbol for manhood. The emphasis on technology as 

something connected to men is perhaps not that strange, since the literature the pre-service 

teachers had read in preparation partly focused on gender and technology. But what stood out was 

how they talked about the importance of strengthening female pupils’ interest in technology, and 

the importance of prompting them to seek out an education in technology (e.g., “…inspire girls 

to want to learn more about technology and work in technological fields”). During the last fifty 

years this has been a societal discourse in Sweden, and this could perhaps have influenced their 

interpretation and analysis of the AI-generated technology tales.  

The second sub-theme, Technology as future‑shaping, revolved around the participants 

interpreting technology as a force that structures how we envision the future. Two sub-themes 

stood out – Artificial intelligence (AI) and Environment. To start, this was a much scarcer theme 

among the participants’ analyses. For an analysis that had a large language model tale as its basis, 

one would think that a critical gaze of said AI tool would be more prominent. But when AI was 

mentioned, it was only done in more general statements like “AI will change our future” or “AI 

will simplify our lives”. The environmental theme was only found in three of the participants 

analyses. These participants spoke of high tech as the solution to society’s environmental issues 

and brought up solar power and wind power as a symbol of a sustainable future, (e.g., “Wind 

power, which is a symbol of green energy…”). 

4.2 Theme 2: Autonomous Technology 

In our analysis of autonomous technology, we drew on Winner’s notion that technologies can 

appear to act independently of human intention or oversight. We focused on moments when the 

participants, implicitly or explicitly, described technology as functioning as a black box – that is, 

59

Jeff
Sticky Note
None set by Jeff

Jeff
Sticky Note
MigrationNone set by Jeff

Jeff
Sticky Note
Unmarked set by Jeff



as something whose inner workings or developmental trajectories were opaque. For example, 

instances where they described artefacts or systems as incomprehensible to the user/citizen (e.g., 

“to construct a robot is complex process /…/ but this is shown as an easy task in the story”) and/or 

where technological progress was framed as self‑propelling or inevitable (e.g., “…the story says 

nothing about how the technological development has taken place”). 

4.3 Theme 3: Neutral Technology 

In our analysis of how the participants engaged with Winner’s idea that technology is not neutral, 

two sub‑themes emerged that illustrate how they understood technology as value‑laden and 

consequential rather than merely functional – Technology’s Janus face and The informed citizen. 

Some participants emphasised that the AI‑generated stories portrayed technology as having both 

positive and negative sides – what can be described as having a Janus face. Helpful technologies 

– such as flying machines, robots, or household devices were also described as risky, with 

potential for misuse, environmental harm, or unexpected consequences. Some of the participants 

argued that children must learn that technological solutions can generate new problems even as 

they solve existing ones. This reflects an understanding consistent with Winner’s view that 

technology embodies values and produces both possibilities and constraints. 

A second sub‑theme concerned the need for critical, ethical engagement with technology. A 

handful of the participants highlighted the importance of preparing learners to understand risks 

associated with AI and robots – including issues of labour replacement, environmental impact, 

and ethical dilemmas. Some of them noted that AI tends to present an overly optimistic view of 

technology, downplaying failures and negative consequences (e.g., “It [AI] also shows no 

setbacks or difficulties with the technology; everything works perfectly and exactly as intended”). 

These participants argued that informed citizenship requires questioning technological 

developments rather than accepting them as inherently beneficial. 

4.4 Theme 4: Politics of Technology 

In the theme Politics of Technology, we examined how the participants recognised that 

technology carry political implications, shaping power relations, opportunities, and constraints in 

society. Drawing on Winner’s claim that technologies can embody forms of authority and 

structure social order, we focused on instances where the participants, implicitly or explicitly, 

brought up that technology influences who (or what) benefits, who (or what) is disadvantaged, 

and which values or priorities become embedded in everyday practice (e.g., global energy issues, 

consumer issues). 

When this thematic analysis was done, we looked at the participants’ different statements in each 

theme and evaluated them regarding the depth of critical thinking in relation to Willingham (2007) 

highlights three essential features: novel thinking self-directed thinking effective thinking. Very 

few of the participants reach this level of thinking. Most of the time their statements were more 

in line with simple acknowledgements (e.g., “the more things in society that are dependent on 

technology, the more things could go wrong” or “Artificial intelligence can reshape the world by 

replacing humans”). Though, on some occasions, some of them engaged in a more critical way. 
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For example, when one participant touched upon different perspectives and chains of 

consequences:  

The robots in the garden facilitate work by automating tasks such as planting, watering, and 

mowing the lawn. This frees up time and energy that can be used for other purposes, while 

the garden continues to flourish. At the same time, it means that the garden becomes entirely 

dependent on the robots in order to remain well‑maintained. If the robots were to break 

down, and no one were able to repair them, the system would risk collapsing. 

5 CONCLUSIONS 

This study investigated how pre-service technology teachers analyse AI generated technological 

stories by asking what forms of critical thinking become visible in their analyses, how they 

identify, interpret, and evaluate biases, errors, and “hallucinations”, and in what ways such 

analysis may support the development of critical thinking in technology teacher education. Using 

four themes adapted from Winner’s (1977; 1980; 1986) philosophy of technology (cf. Axell, 

2019), our findings show that while the pre-service teachers identified several important aspects 

of how technology is represented in the AI generated stories – most visibly gendered framings 

and, to a lesser extent, future oriented imaginaries (with environmental aspects appearing in only 

3 of 30 analyses) – their critical engagement was often limited (cf. Famaye et al., 2025). 

With respect to the forms of critical thinking that became visible, the pre-service teachers’ 

contributions were typically recognitional and descriptive rather than novel, self-directed, and 

effective (per Willingham, 2007). They seldom questioned underlying assumptions, traced second 

order consequences, or independently applied theoretical tools; only occasional reflections moved 

beyond acknowledgement toward explanation and evaluation. 

Regarding how pre-service teachers identify, interpret, and evaluate biases, errors, and 

“hallucinations”, references to AI were generally generic, and systematic scrutiny of AI specific 

distortions (e.g., training data bias, spurious claims, or hallucinations) was rare. When bias was 

discussed, it clustered around gendered framings; examinations of neutrality, socio political 

implications, or environmental trade-offs were comparatively sparse and seldom grounded in 

explicit criteria. 

As for the pedagogical potential of analysing AI generated stories, the assignment offers a useful 

entry point for surfacing how technologies are portrayed and for initiating value focused 

discussion. On its own, however, it did not reliably elicit advanced critical thinking. As the 

literature suggests, moving beyond recognition to theoretically informed critique requires explicit 

scaffolding (Axell, 2017a; Barlex, 2017; Gardelli, 2016). The limited engagement observed in 

our study therefore reinforces earlier claims that pre‑service teachers need more deliberate 

support to develop the forms of critical technological reasoning that underpin democratic 

technological literacy – particularly in diagnosing AI specific errors, evaluating evidence, and 

articulating consequence chains. Building on this, we will replicate the assignment in a follow‑up 

study and introduce a preparatory workshop on critical thinking and technology critique, 
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providing structured analytical tools to test whether pre-service teachers’ capacity for deeper, 

more self‑directed and effective critical analysis can be strengthened. 
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