
 

Exploring AI Literacy in Swedish K-12 Education: A Study of Preexisting Beliefs, 

Comprehension, and Learning Outcomes 

 

Johanna Velander, johanna.velander@lnu.se 

Marcelo Milrad, marcelo.milrad@lnu.se 

Linnaeus University, Sweden  

Nuno Otero, N.R.PalmeiroOtero@greenwich.ac.uk 

University of Greenwich 

1. Introduction 

The ubiquitous presence of artificial intelligence (AI) embedded in systems and applications has 

recently caused academic and public debate about what competencies people need to have to adequately 

navigate this new digital and data-driven society. Although competencies remain a subject of ongoing 

definition, a substantial body of research underscores competencies encompassing comprehension of 

AI concepts, applications and ethical implications (Wong et al., 2020). However, instances of 

maladaptive machine learning algorithms and the introduction of biassed training data have garnered 

significant attention in diverse contexts, receiving prominent coverage in the public media. The public 

release of transformative technologies such as ChatGPT has further triggered this discourse, with an 

increasing emphasis on the potential implications of AI adoption, both at the individual and societal 

levels. Within this discourse, education has emerged as a central point, as the use and deployment of 

generative AI has sparked forecasts of significant consequences. Possible predicted outcomes include 

the obsolescence of traditional home exams, the proliferation of academic dishonesty, and a potential 

decline in students´ cognitive abilities (BBC News, 2023; Yang, 2023). 

Questions have also been raised regarding what kind of knowledge will be relevant in the future 

considering current AI developments. Often when these paradigmatic shifts take place in society, 

education is the place seen as the enabler or great equaliser for creating citizens able to adapt to and live 

in the “new” desirable future “attainable through, and supportive of, advances in science and 

technology” (Rahm & Rahm-Skågeby, 2023, p. ).  Digital, data and AI literacies have thus been widely 

suggested as one way to prepare young people for a life with AI.  Recommendations for curricular 

content and frameworks outlining what pupils should know about AI have been published by both 

researchers (Touretzky et al., 2019; Olari & Romeike; Ng et al., 2021; Wong et al., 2020) and 

organisations such as UNESCO and the EU (UNESCO nd; Voukari et al., 2022). However, little is 

known about pupils' actual knowledge of AI. Similarly, the gap between expected and actual learning 

outcomes of some proposed teaching methods and tools is to our knowledge almost unexplored.  

Previous research has related AI literacy to preparing individuals for a future where AI is 

increasingly present, affecting careers, communication, education and social life to name a few. Most 

research proposing skills and competencies required to be AI literate align with functional literacy in 

the sense that these studies for the most part aim to prepare individuals for future work and to become 

informed users of AI. As such it places the main responsibility on the individual to adapt to the 

inevitable future with technology (Pangrazio, Velander et al., forthcoming). AI literacy has also been 

suggested as vital for equal participation in society as digital skills including AI, data and ML affect the 

ways that individuals exercise their citizenship (Örtegren, 2023) and impact and shape our 

communication, participation, collaboration and thus our civic engagement (Pangrazio & Sefon-Green, 

2020).  Often this line of research relates AI literacy to the role that education plays in fostering inclusive 

and responsible digital citizenship for equal participation in democratic processes (Merchant, 2021).  
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Teaching for digital and AI literacy requires teachers to have access to material, resources and 

education/ professional digital competence, reflecting the necessary skills and pedagogical approaches 

for how to integrate these in their teaching. One aspect that is important to understand when creating 

such material and educational frameworks is teachers' understanding, attitudes, and knowledge about 

the topic to help shape appropriate resources for teachers. Several studies have started mapping teachers' 

understanding, knowledge and emotions of AI (Lindner & Berges, 2020; Chiu & Chai, 2020; 

Antonenko & Abramowitz, 2022; Velander et al., 2023) However,  there is a need for more research 

exploring students' perceptions, attitudes and knowledge about AI. This knowledge is important to help 

teachers align teaching practices with concrete and real-world contexts regarding the way learners are 

adopting, using and forming their understanding of AI tools. Furthermore, we argue that this 

sensemaking is crucial for meaningful AI literacy teaching and learning which needs to engage with 

pupils' current mental models and conceptualisations to foster accurate  higher-level critical thinking.  

In order to investigate central aspects related to AI-literacy in Swedish K12 education, this 

study offers insights into students' (pre) conceptions of AI and further explores the relationship between 

different AI literacy learning interventions and pupils' ability to draw on knowledge constructed during 

these interventions when reasoning about AI in their lives now and in the future. The research findings 

discussed in this chapter originated from activities undertaken at a Swedish high school during the 

autumn semester of 2022. Over a span of six weeks, five K-9 classes, comprising 129 students, engaged 

in two one-hour sessions weekly as part of their English as a second language curriculum. The study 

was guided by the following research questions: 

 

1. What are the existing beliefs, understanding, and attitudes of K-12 students regarding AI? 

2. How can AI literacy interventions, involving students in the exploration of specific data 

and machine learning concepts, enhance their critical thinking and deepen their understanding of AI 

within the context of a socio-technical environment? 

 

The subsequent sections of this chapter are organized as follows: Section 2 provides an 

overview of relevant research, highlighting challenges associated with AI literacy, and situates our 

research within this context. Moreover, the study's methods are detailed and discussed in this section. 

Sections 3 and 4 delve into the data, analysis, and results of the study. Finally, Section 5 draws 

conclusions, discussing the implications of our work for education. 

2. Theoretical and methodological approaches  

This section explores related conceptually oriented research within the field and the corresponding 

methodologies that have influenced the present study. These perspectives have been instrumental in 

guiding our research, helping us gain insights into how students perceive and interact with AI concepts, 

as well as in formulating and implementing the classroom interventions. 

2.1 Related research  

Little is known about how current K-12 pupils conceptualise and understand AI. As they live and grow 

up with the presence of AI more or less ubiquitous in tools and services that they use daily, their mental 

models and attitudes towards it might differ from what their teachers expect. In a recent study, this 

discrepancy was highlighted: teachers referred to their pupils as digital natives, but what was expected 

of them was very different from their concrete digital competencies (Velander et al., 2023). Some 

authors have explored children's perceptions of AI technologies, noting that children's understanding of 



 

AI concepts are influenced by their socioeconomic and cultural backgrounds (Druga 2019). 

Furthermore, Yasin (2022) examined young people's perceptions and attitudes towards AI, revealing a 

lack of clear understanding and conceptualization of AI among them. In summary, the papers 

collectively suggest that there is a need for improved knowledge and understanding of AI among K-12 

pupils, teachers, and educators. 

 To be able to assess pupils' AI literacy Yau (2022) developed an AI literacy test for junior 

secondary students and further found that students' AI literacy increased after attending a one-year AI 

course. In a similar vein, Sudjitjoon (2022) developed an AI indicator for elementary students, 

highlighting different aspects of AI learning for different grade levels. To address some of the 

challenges described above and contribute to the unique value of our study, it is essential to investigate 

how AI literacy interventions influence students' understanding of AI concepts and their ability to 

navigate the complexities of AI in the modern world. Thus, this study aims to examine the effectiveness 

of our intervention in enhancing students' critical thinking and ethical awareness within the socio-

technical framework, thus shedding light on the distinctive features of AI literacy education. 

2.2 Study's objectives and settings  

The activities and research findings presented in this chapter stem from activities conducted at a 

Swedish high school during the autumn semester of 2022 and were carried out to find answers to the 

RQs discussed in section 1. Over a period of six weeks, a total of 129 students from five K-9 classes 

participated in two one-hour sessions weekly as part of their English as a second language curriculum. 

The study's participation was initiated by reaching out to K-12 schools across Sweden through the 

university's established educational network. One particular school, which had already been considering 

the integration of AI literacy into their English as a second language curriculum, promptly expressed 

interest and became the first participant due to the substantial sample size of five classes and 129 pupils, 

along with three dedicated English teachers. 

 

Situated in southeast Sweden, this secondary school primarily caters to ninth-grade students, typically 

aged between 14 and 15. The three teachers involved in the study possess varying levels of experience 

in teaching, spanning from one to over 20 years. Throughout the six-week period, the study's focus was 

on AI and ethics, aligning each session with the predefined learning objectives and assessment criteria 

stipulated in the Swedish National Agency for Education's curriculum for 2022. 

 

Data collection involved the compilation of participants' notes gathered anonymously from discussions, 

exercises, interactive presentations, and a final essay. It is essential to note that no personal data was 

logged or utilized in this study, rendering it exempt from the requirement for ethical approval in 

Sweden. The study offers valuable insights into students' initial conceptualizations of AI and highlights 

the role of engaging with specific AI aspects, such as training a model for image classification, in 

fostering a deeper understanding of AI concepts and cultivating ethical awareness regarding AI's 

implications. 

2.3 Method 

This subsection outlines the methods used to design the study as well as the learning objectives and 

curricular activities which function as a framework for analysing the data.    

 

2.3.1. Co-design of AI curricular activities 



 

In line with the curriculum from the Swedish National Agency for Education (Swedish National Agency 

for Education, 2022) teaching English as a second language in 9th grade should focus on 

communication, listening and reading (reception) and verbal and written communication (production 

and interaction). Topics for developing these skills should be chosen considering the relevance to pupils' 

daily lives, interests and activities. The topics should also facilitate discussions related to opinions, 

emotions, plans, relationships and ethical issues. The topic should further relate to living conditions, 

traditions, social relations and cultural contexts which can be used to compare with own experiences 

and knowledge (Swedish National Agency for Education, 2022). As such the topic of AI was deemed 

very suitable given the presence of this in young people's lives, and the many different emotions 

attached to the use of AI in different contexts. A detailed description and analysis of the curricula are 

outside the scope of this chapter since our goal is to explore the findings from the teaching. More 

specifically, we are interested in finding out whether insights and knowledge gained from AI-related 

teaching interventions are facilitating pupils' expected sensemaking of AI. To find this out we draw on 

the data collected from the different curricular activities and see to what extent expected learning 

objectives are reflected in participants' actual understanding based on a summative essay that 

participants wrote at the end of the AI module.  

 

2.3.2. AI curricular activities 

 

The study and the curricular activities are based on Payne's (2019)  MIT's AI + Ethics Curriculum for 

Middle School (see Table 1). The material is published online and researchers and practitioners are 

encouraged to take inspiration or use the resources as they are presented. The co-design activity with 

teachers resulted in the following three activities:  

 

1. Introduction to AI 

2. Algorithms as Opinions 

3. Introduction to Supervised Machine Learning and Algorithmic Bias 

4. The moral machine 

 

The first three activities are inspired by the material from Payne (2019) and the fourth is based on an 

interactive and extended version of the trolley problem (Awad et al., 2018). The learning objectives are 

also from MIT’s AI + Ethics Curriculum for Middle School and were adapted to suit our particular AI 

activities.   

 

2.3.3 Learning Objectives 1-4 

1. Understand the basic mechanics of artificial intelligence systems.  

a. Know three parts of an algorithm: input, steps to change input, output 

b. Know that artificial intelligence is a specific type of algorithm and has three specific 

components: dataset, learning algorithm, and prediction.  

i. Understand the problem of classification in the supervised machine-learning 

context. 

ii. Understand how the quantity of training data affects the accuracy and 

robustness of a  supervised machine learning model.  

c. Recognise AI systems in everyday life and be able to reason about the prediction an 

AI system makes and the potential datasets the AI system uses. 

d. Recognize algorithms in the world and be able to give examples of computer 

algorithms and algorithms in everyday contexts (for example, baking a cake). 

 



 

2. Understand that all technical systems are socio-technical systems. Understand that 

socio-technical systems are not neutral sources of information and serve political 

agendas. 

a. Understand the term “optimization” and recognize that humans decide the goals of 

the socio-technical systems they create. 

b. Know the term “algorithmic bias” in the classification context. 

i. Understand the effect training data has on the accuracy of a machine learning 

system. 

ii. Recognise that humans have agency in curating training datasets. 

iii. Understand how the composition of training data affects `the outcome of a 

supervised machine learning system.  

3. Recognize there are many stakeholders in a given socio-technical system and that the 

system can affect these stakeholders differentially. 

a. Identify relevant stakeholders in a socio-technical system. 

b. Justify why an individual stakeholder is concerned about the outcome of a socio-

technical system.  

c. Identify values an individual stakeholder has in a socio-technical system, e.g. explain 

what goals the system should hold in order to meet the needs of a user.  

4. Consider the impact of technology on the world. 

a. Reason about secondary and tertiary effects of a technology’s existence and the 

circumstances the technology creates for various stakeholders. 

 

Table 1. Modified curricular activities, a short description and learning objectives that are associated 

with each of these.  

 

AI curricular 

activities 

Description Learning 

objective 

Introduction to 

AI 
Students learn from this introductory session about the key 

components of AI, how it “learns” from data and what sets this 

apart from human learning. Examples of real-world applications 

using AI are presented such as email spam filters and facial 

recognition for your smartphone etc.   

1a, 1b, 1d 

Algorithms as 

opinions 

“Students learn that algorithms, like recipes, are a set of 

instructions that modify an input to produce an output. Students 

are then asked to write an algorithm to make the ”best” peanut 

butter and jelly sandwich. Students then explore what it means to 

be ”best” and see how their opinions are reflected in their 

algorithms” (Payne, nd).  

1a, 2a, 2b, 4a 

Introduction to 

Supervised 

Machine 

Learning and 

Algorithmic 

Bias 

“Students are introduced to the concept of classification. By 

exploring Google’s Teachable Machine tool, students learn about 

supervised machine learning. Then students are asked to build a 

cat-dog classifier but are unknowingly given a biased dataset. 

When the classifier works better on cats than dogs, students can 

retrain their classifiers with their own new datasets” (Payne, nd). 

1a, 2a, 2b, 4a 

The moral Students explore moral dilemmas faced by autonomous vehicles 3a, 3b, 3c, 4a 



 

machine through an online interactive platform (Awad et al., 2018) 

The essay Students were instructed by their teachers to write about AI in 

their lives now and in the future. To discuss possibilities as well 

as risks with AI now and in the future.  

Not specified 

 

3. Activities and Data collection  

In this section we outline the different AI curricular activities and the data that was collected for each 

ot these activities. The AI curricular activities presented in Table 1 were carried out with the students 

belonging to the five different classes.  

 

3.1. Introduction to AI 

This initial session first sought to find out what pupils initial thoughts and understanding of AI was. 

Pupils were asked to hand in post-it notes anonymously, with their thoughts on AI. In a similar vein, 

during the introductory presentation on AI, a Padlet was presented where pupils anonymously listed 

how they use AI in their daily lives. A questionnaire in Google Forms was also completed by all pupils 

to gather their self-assessed knowledge of AI and habits using social media and reading data privacy 

terms and conditions related to these services and applications.  

 

3.2. Algorithms as Opinions 

Pupils were first introduced to the concept of algorithms and were then asked to write down, again 

anonymously, on a paper the steps for an algorithm making the “best” pizza. These papers were 

collected and researchers' and teachers' observations were also documented capturing pupils' 

discussions when they, in groups of two to three, presented and discussed their algorithms.  

 

3.3. Introduction to Supervised Machine Learning and Algorithmic Bias 

The pupils were introduced to supervised machine learning and then got to train a machine learning 

model classifying images into two or more categories using Google Teachable Machine. The datasets 

for two classes (cats and dogs) were provided and were intentionally unbalanced to encourage 

discussions and allow pupils to recognise reasons for the discrepancy in accuracy of the model due to 

the unbalanced data sets and then find images to curate and retrain the model with new images making 

the model more accurate for both classes. Data was collected through researchers' and teachers' 

observations that were documented by taking notes.  

 

3.4. The moral machine 

In this session pupils were presented with several moral dilemmas faced by a self driving car (Figure 

1), and then asked what the car should do in these different situations. The data could not be logged 

here for each student however the discussions were documented by the researcher and the teachers.  



 

 
Figure 1. An example from the dilemmas presented by the moral machine.  

 

3.5. The essays. 

For their final AI curricular activity, the teachers introduced an essay assignment. This written essay 

was introduced with the following instructions:  

Write an  essay about AI, artificial intelligence 

In this essay, you will write about how AI affects your life now and how it will affect your life in the 

future. Use between 350-750 words in your essay. You should use your newfound knowledge when 

answering and discussing the following topics. 

● How can AI help you in your life today and in the future? 

● How can AI be a problem in your life today and what can be the problems in the future?  

The essay assignment provides the opportunity to gain insight into what knowledge and understanding 

the pupils chose to relate to AI how AI curricular activities have influenced their understanding and 

knowledge of AI and whether this is transferable to different contexts. All essays were collected 

digitally by the teachers who then stripped them of any identifiable information and forwarded these to 

the researchers.  

4. Data Analysis & Results 

 



 

The analysis of the data collected follows the learning objectives described above trying to pinpoint 

when the learning activities were successful and when further learning is needed to clarify 

misconceptions.  

 

4.1.  Current (pre) conceptions of AI - providing a baseline 

4.1.1. What does Ai make you think of? 

More than 70% mention robots and/or computers of which just under 5% also specify that these 

robots or computers are humanoid or superseded human intelligence. Only about 4% mention AI in 

the future, however, these all foresee a dystopian future with mass extinction and robots taking over. 

Some pupils also mention information, science, mathematics and programming.  

4.1.2. AI in your life?  

A vast majority self-assess their AI knowledge as very or rather low, and only 6% consider their AI 

knowledge as very good.  Most participants, more than 50%, use AI when they interact on/with social 

media and 15% are more vague and mention that they come in contact with AI through their phone 

without specifying particular applications or processes. Many participants also specify that it is often 

through personalisation of information that they notice that they are dealing with some sort of AI, as 

example they mention social media and news. Very few participants (less than 4%) mention Google or 

the internet and interestingly two mention that AI does not exist, referring to general AI.  

4.1.3. Habits and skills 

All pupils use some form of social media on a daily (91%) or weekly (9%) basis. Although they use 

applications and services online frequently, only 16% state that they read the terms and conditions 

before downloading an application or signing up for a new service.  

 

4.2. Algorithms as Opinions 

This exercise was followed by group discussions where pupils reasoned about how they transferred 

their own ideas of what made the pizza “the best” into their pizza algorithms. As pupils wrote their 

algorithms they realised that they had to be very precise when describing the steps involved to others 

in the group, as missing out on steps or being ambiguous might cause the algorithm to produce 

unexpected outcomes. This indicates an understanding of optimisation and the role of humans in socio-

technical systems (learning objective 2a, above). It also indicates an understanding of technology's 

effect on different stakeholders (learning objective 2a). Examples were also discussed at the end of the 

exercise linking the realisation of algorithmic bias and optimisation to real-life examples in social media 

where algorithms are optimised for engagement and thus can affect us and the behaviour and choices 

we make (learning objective 4a).  

However, analysing the essays there are very few traces of this understanding, instead, we find that 

pupils tend to describe AI as a physical object or robot and refrain from any inner workings of this 

robot.  

 

4.3. Introduction to Supervised Machine Learning and Algorithmic Bias 

Pupils got very engaged in this exercise and discussions during and after it revealed that they could find 

many reasons why their model did not classify images of x as well as images of y. As the training data 

samples differed in size this was most easily spotted, but also other features in the images such as one 

category, for example dogs, not being as representative as the other ie. all the dogs being similar or all 

of them sitting down whereas the cats were more varied and representative of different types of cats, 

this made the model more accurate on predicting cats. As they updated their model with more data it 

became more accurate. At the end of the class, pupils were encouraged to discuss the implications of 

algorithmic bias and the outcomes of supervised machine learning that are related to their lives. 



 

Discrimination was discussed and fairness in terms of models basing their decisions on training data 

that might not be representative. 

 

Analysing the essays the related learning outcomes were most present out of all the exercises. Especially 

understanding optimisation (2a), algorithmic bias (2b), the importance of training data for the accuracy 

of machine learning systems (2b i), human agency in curating and training datasets (2b ii) and how the 

composition of training data affects the outcome of a supervised machine learning system (2b iii). An 

example of how pupils understand algorithmic and data bias is one pupil who writes in the essay “There 

have been cases where we have used facial recognition and the AI got the face wrong and mostly on 

people with heritage from other countries like China for example. The most obvious reason for this is 

that the AI was not trained enough on pictures of people that were not white”. Surprisingly however, 

these insights are not reflected when pupils are writing about AI in the future, this is not a risk that they 

see as important, instead the risks are focusing on what humans will do when AI (most often referred 

to as robots) have surpassed human intelligence.  

 

4.4. The moral machine 

This was another exercise that pupils engaged with and were enthusiastic about, discussions however, 

revealed that it was difficult for pupils to relate these moral dilemmas to more nuanced dilemmas and 

ethical implications of automated decision-making. This could have been partly because of the very 

extreme outcomes of these moral dilemmas resulting in the death of humans or animals. While this 

exercise is good for understanding how difficult it is to make these decisions and whether we want 

machine learning to make these decisions for us, it kept fixing the dilemmas on extreme results of 

extreme dilemmas. 

 

This was also reflected in the essays, pupils discuss the case of AI making decisions during heart surgery 

or going to war against humans.  In terms of achieving the learning objectives related to system 

implications for different stakeholders in a given socio-technical system (3a) and identifying 

stakeholders' values and how a socio-technical system accounts for these (3b, 3c) some pupils seem to 

have internalised this knowledge to some extent, however, it is sometimes revealed as the following 

quote from a student also indicates misunderstandings (in bold) related to machine learning “I think 

that because we humans program the AI so as long as we don't program them to learn those types of 

things we would be safe. Us humans learn from our mistakes which robots don't.” This could be partly 

because we did not have any interventions related to more complex machine learning methods such as 

deep learning and neural networks.  

 

4.5. Conceptualisation of AI 

The essays revealed pupils' definitions of AI after the interventions which was used to compare with 

the results from the first session where they wrote their initial conceptualisations of AI. It seems that 

although engaging in exercises and discussions related to AI the strong association between AI and 

physical robotics and computers persists. One pupil writes “I would say that everything that has 

something to do with AI is a little robot because you can make it do whatever you want.”. Throughout 

the essays, many misconceptions about AI are apparent, such as AI having a brain and emotions and 

the ability to independently take action implying some sort of intent.  

 

4.6. Connecting specific low-level knowledge with more abstract socio-technical contexts 

Carefully reading all the essays we find that pupils often mention issues of accountability and control. 

For example, quotes such as the following highlight the dilemmas of accountability:“If authorities use 

AI which they already do it will make it easier for them to catch criminals but it can also be an excuse 



 

if something goes wrong. They could say something along these lines "I didn't have any control, it was 

the robot" which in some cases is true they don't have control over the robot which in that case they 

should only use robots in investigations and not while catching criminals.”.  

 Related to accountability and control, pupils also often mention trust, many would not trust AI 

to make decisions that involve law enforcement, critical health issues such as surgery on vital organs 

(heart, brain etc) or to be able to act on "gut instinct".  

Some pupils can reflect in great depth on how AI available today impacts them and others as 

users (learning objective 4). The following quote illustrates how pupils draw on knowledge of machine 

learning and optimisation to discuss ethical issues and implications for society:  

“AI gathers information about you all the time and follows your every move. Therefore, AI can almost 

know for a fact which post on Instagram you would like or which shirt you would want based on your 

past purchase. Some people like that they get to see just what they like, but some people think it's really 

scary. The problem with this method is that you just get to see one side of society, the side that you are 

on. But what about all the other sides and thoughts? They never reach you, that's why it's a lot of fights 

and demonstrations. Because the different sides have decided that they are right and stopped listening 

to each other.”.   

Another recurring theme is the role humans will play in society which is dominated by AI, and 

what is different between human and artificial intelligence. 

“As humans in a society with AI our role is to just be humans. I think that a robot is never going to be 

capable of having some relation to something. For example, I like to go and play football because it's 

fun and for my pleasure. A robot is never going to do this thing. They are just programmed to solve 

problems. AI robots are not going to be interested in going down to a restaurant and meeting friends. 

They are not going to get anything thrown at them.” 

5. Discussion and future work 

The learning activities clearly provided engaging moments and taught students topics that were ill 

conceputualised. A clear example of this, is that some pupils seem to appreciate the importance of 

representative and unbiased datasets for machine learning model accuracy and in some cases relate this 

to potential discrimination and even implications this might have for society. But it is also true that the 

knowledged gained was not easily transferred to the analysis of other contexts. More specifically, 

thinking in terms of different socio-technical systems proved to be challenging, indicating that we need 

to conceive other activities that promote reflection and abstraction. Furthermore, insights of such nature 

are not instantaneous and require more time for knwoledge structures to mature and allow in-depth 

thinking. Additionally, a majority of pupils associate the risks of AI with the malfunctioning of physical 

components of computers or robots. This indicates that it might be difficult to create a mental model of 

a machine learning system that is part of a larger socio-technical system. It leads us to the conclusion 

that it would be helpful to consider more steps in the machine learning process firmly grounded in use 

cases representing a wider socio-technical system.    

 

The strong association with robots and physical computers seems to be persistent although pupils have 

engaged in discussions where AI, or more specifically ML, has been used in many other contexts such 

as image classification with Google teachable machine and discussing customisation and 

personalisation in, for example, social media. Here it might be helpful to expose some of the ML 

concepts in its context, for example visualising ML processes that are impacting the actions of a specific 

system. More research is need into ways of integrating AI and data education taking a critical literacy 

approach. Such approach needs to critically consider how AI, data and the digital impact and shape our 

communication, participation, collaboration and thus our civic engagement (Pangrazio & Sefon-Green, 

2020). This  approach will be transformative of current educational practices with implications for 

teacher professional digital competence and education, where opportunities for lifelong learning are 



 

essential given the pace of transformation and the need to avoid unrealistic expectations or dystopias. 

The constant development of technology and its different applications in society also would require a 

more inquisitive learning style moving towards a more student-centred approach where knowledge is 

exchanged and where open-ended issues with no right or wrong answers are investigated - this is very 

much in line with current challenges involving the addressing of super wicked problems (Peters, 2017). 

It is possible that also the assessment process would transform towards assessing the process rather 

than/as well as the result. Exciting work is already indicating increased engagement and understanding 

from relating the more specific AI activities to applications and contexts that pupils are familiar with 

and interested in Kaspersen et al. (2021). 

 

This study has several limitations, it was carried out in one school and as such the results might not be 

generalisable. However our intention with this initial exploration of introducing AI literacy curricular 

activities and trying to assess how they facilitated expected learning objectives provides valuable 

insights into the difficulty in introducing AI literacy activities as isolated or one off interventions 

especially as knowledge gained from the activities should be transferable to other contexts and higher 

level thinking. 

This study has explored pupils' conceptions and understanding of AI and based on popular AI literacy 

interventions and how expected learning objectives of such exercises can be traced in pupils' actual 

learning outcomes. We conclude that although pupils seem to engage in and understand particular ML 

concepts at the time of intervention it is a more difficult task to be able to transfer this knowledge to 

different contexts. We therefore suggest more research into how knowledge and insights from AI 

related education can be situated in socio technical contexts that are relevant to pupils.  
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