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The significance of Artificial Intelligence (AI) literacy education for primary school students is gaining 
prominence. However, the introduction of AI literacy into the primary education curriculum in Finland remains 
underexplored. This study investigates Finnish primary teachers’ competence, challenges, and support needs 
in implementing AI literacy education in the first year through seven semi-structured interviews conducted at a 
primary school in a city in Finland. For the analysis, thematic analysis of the dataset was used with the AI-
Technological Pedagogical Content Knowledge (AI-TPACK) framework as an interpretive lens of the findings. 

The results reveal that teachers evaluate their readiness and competence to teach AI literacy as low to 
moderate. It suggests that teachers' competence has a strong connection to their self-efficacy, background, 
knowledge, prior training, and experience with AI. Teachers with high confidence have personal interest in AI 
and previous training about AI, whereas others expressed hesitation in teaching AI to young students, 
especially when explaining technical AI concepts. Although teachers have strong pedagogical knowledge, their 
lack of AI content knowledge and AI technological knowledge constrained their willingness and ability to teach 
AI literacy. Their AI literacy implementation was also affected by the following challenges: (a) lack of formal 
guidance, training, and resources; (b) curriculum overload; (c) time constraints; (d) restriction policies; and (e) 
technical problems. The qualitative data further demonstrate that, while teachers received supports from 
colleagues and existing materials, these supports were not sufficient for the consistent and confident 
implementation. Therefore, they require clearer curriculum and expectations, more professional development, 
enhanced resources, and stronger collaboration support to strengthen teachers’ self-efficacy and integrated 
AI-TPACK competence. The findings of this study shed light on how the education systems, particularly in 
Finland, can be improved to support AI literacy teaching and learning in primary schools. 
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1 INTRODUCTION 

Artificial intelligence (AI) is undoubtedly one of the most influential subfields of the 

technological industry at this moment, and is currently growing substantially and continuously 

(Russell, 2021). AI-driven technologies have a wide range of practical applications. In the 

field of education, both teachers and students are utilizing AI applications across their 

teaching and learning activities (Castro et al., 2025). As summarized by Wang et al. (2024) in 

their study, the usage of AI technologies in education can be classified into four categories, 

namely adaptive learning and personalized tutoring, intelligent assessment and 

management, profiling and prediction, and emerging technologies or products. Effectively 

using AI in education could potentially improve the educational outcomes noticeably (Castro 

et al., 2025).  

As the AI utilization grows, the education systems around the world are, therefore, 

facing the increasing demands for AI literacy and general knowledge of AI technologies 

(Cheng & Yim, 2024). AI literacy is being introduced to younger students in compulsory 

education, for example in the USA through the “Every Student Succeeds Act” for primary and 

secondary school students, in UK, adding AI into traditional STEM education, and in Japan 

via “Japan Revitalization Strategy 2016-Facing the Fourth Industrial Revolution” (Gong et al., 

2020). Because teachers are the major demonstrators to students, their familiarity and 

attitude towards AI tools will reflect on the effectiveness of the classroom activities and 

students’ learning (Yim & Wegerif, 2024). 

Finland is not isolated from the global development in AI and has begun to integrate AI-

related curricula into its education system, despite being in its early stages. Several projects 

have been made to pilot its integration among students, teachers, and public institutions 

(Kahila et al., 2023; Mannila, 2024; Mertala et al., 2024). This is a solid foundation and is 

crucial for developing students’ early AI learning, creativity, and ethical awareness. For this 

reason, a city in Finland, where this thesis was conducted, introduced AI literacy as part of 

the mandatory primary school curriculum for the first time in the 2025-2026 school year.  

Although Finland has launched many AI initiatives in primary education and has 

recently introduced national recommendations to guide the educational use of AI, the existing 

literature on teachers’ implementation of AI education remains underexplored. Prior research 

mainly studied AI conceptions among young students or was conducted within co-design 

projects led by external researchers (Kahila et al., 2023; Mannila, 2024; Mertala et al., 2022; 

Vartiainen et al., 2025). These projects provided a partial understanding of how teachers can 
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implement AI literacy in their classrooms. For this reason, it remains unclear how teachers' 

knowledge of AI, teaching methods, and technology works together in real school settings, or 

how national policies are implemented in classrooms.  

Furthermore, the introduction of AI literacy content into the local curriculum created a 

new implementation context for Finnish primary teachers. It highlights the need for research 

into how Finnish in-service primary teachers perceive their own competence and readiness 

to teach AI literacy, the challenges they experience or anticipate, and the supports available 

or perceived as necessary. 

This thesis aims to address these gaps by examining Finnish primary teachers’ 

competence, challenges, and support needs in implementing AI literacy education. It expects 

to deliver empirical insights into the implementation of AI literacy education in Finnish primary 

classrooms. It addresses deficiencies in teacher competence and instructional preparedness, 

the challenges teachers encounter, and the support they require. These findings seek to 

inform the development of curriculum design, teacher training, and policy for AI literacy in 

primary education. 
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2 LITERATURE REVIEW 

This section presents four major topics of literature relevant to the current study. First, 

AI literacy is conceptualized in relation to primary education. Second, teachers’ competence 

in implementing AI literacy is discussed. The next part addresses the challenges of 

implementing AI literacy in primary education. Finally, AI literacy in the Finnish primary 

education context is reviewed. 

2.1 Conceptualizing AI Literacy for Primary Education 

2.1.1 AI Literacy Definitions 

“AI literacy” was first coined by Kandlhofer et al. (2016). In its early stage of 

development, the term was described as a technological skillset that was highly important to 

grasp the foundations, namely, different concepts and theories, of AI technologies 

(Kandlhofer et al., 2016). Long and Magerko (2020) further articulated AI literacy education 

into 17 competencies and 13 design criteria, while Ng et al. (2021) expanded the education 

to provide the applied sciences behind all AI technological inventions. Although efforts had 

been made to clearly define AI literacy, there was a noticeable absence of a precise 

definition in both conceptual and practical contexts. (Yim & Su, 2025b).  

In response to the emergence of AI education, organizations worldwide, such as 

UNESCO and the European Commission, have published frameworks and guidelines on AI 

literacy in 2025. According to the framework jointly published by the European Commission 

and the Organization for Economic Cooperation and Development (OECD), AI literacy is 

defined as a combination of knowledge, skills, and attitudes that enables students to 

participate in the processes of designing, creating, and managing AI technologies, while also 

observing and evaluating their social, economic, and ethical aspects (OECD, 2025). 

2.1.2 AI Literacy in Primary Education 

AI literacy education used to be mainly part of higher education computer science 

programs and has also been introduced in secondary school curricula from the late 2010s 

(Miao et al., 2021), with the assumption that young students lack the needed advanced 

programming skills  (Chiu et al., 2022). However, it has been introduced to primary school 
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students in recent years (Yim & Su, 2025b) since AI is already part of their everyday life in 

smart devices, video games, and virtual assistants (Ng et al., 2022). Multiple national 

systems have also implemented AI literacy content in primary education (Yim & Su, 2025b). 

In some countries, AI literacy is a required component of the curriculum (Yim, 2024b) while 

other countries do not regard it as a distinct subject and instead incorporate it into existing 

computer science and other STEM disciplines (Dai et al., 2020; Touretzky et al., 2022; Yim, 

2024b).  

The proposed AI literacy curriculum aims to teach primary school students to recognize 

AI, develop programming skills, and consider ethical AI use based on three core 

competencies: “AI Knowledge, AI Skill, and AI Attitude” (Kim et al., 2021). Students are now 

capable of understanding the fundamental principles of AI, utilizing AI for educational 

purposes, and creating artifacts to solve problems with age-appropriate curricula and AI-

powered tools (Ng et al., 2022). Since primary AI tools have become more age-appropriate, 

more studies report classroom use of teachable machines, Scratch-based activities, 

creativity tasks, and generative AI to develop AI literacy among young learners (Yim, 2024a; 

Yim & Su, 2025b). However, the literature continues to report limitations in relation to 

instructional coherence and evidence of learning outcomes (Yim, 2024a).  

Despite the recent developments of AI literacy education, teachers still encounter 

numerous challenges when teaching this topic to young students (Yim & Su, 2025b). 

Researchers have shown evidence for the challenges in the underdevelopment of students’ 

cognitive skills and restrictions for teachers to utilize only age-appropriate learning tools and 

instructions to explain conceptual AI knowledge (Dai et al., 2023; Mertala et al., 2022). 

Besides, it is difficult for educators to explain AI concepts appropriately in primary school 

contexts because their definitions are complex and abstract  (Yim & Su, 2025b). According to 

Gong et al. (2020), this challenge also stems from the low level of standardization of primary 

school curricula in teaching AI. Another gap proposed by Yim (2024a) is that AI literacy 

education for primary school students is being held back because it is not the primary 

research focus field. The research outcomes do not satisfy the requirements for a 

theoretical framework to build a learning and teaching system, including pedagogies, 

classwork activities, examinations, and learning outcomes for young learners (Yim, 2024a). 

2.2 Teachers’ competence in implementing AI literacy in education 

The main factor in implementing AI literacy education is teachers’ AI competence, a 

comprehensive concept of a wide range of “knowledge, attitudes, and practices” (Ilma & 

Rohmah, 2025). The OECD (2025) highlighted that “teachers and educators play a key role 
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in developing learners’ AI literacy by integrating AI concepts into concrete classroom 

practices.” They help students connect abstract ideas to subjects and guide discussions on 

ethical considerations (Allen & Kendeou, 2024; Chiu et al., 2022). Therefore, it is important 

for teachers to determine the appropriate time to introduce AI tools, how to scaffold students’ 

knowledge, how to assess their learning in our fast-changing technological world, and make 

age-appropriate decisions based on their relationship with students and their expertise (Allen 

& Kendeou, 2024; Chiu & Chai, 2020; Miao & Cukurova, 2024).  

However, there are gaps in teachers’ AI competence. Research found that teachers 

are aware of AI tools but lack pedagogical competence to develop materials effectively (Ilma 

& Rohmah, 2025). It demonstrates an international pattern where technical proficiency is not 

connected to AI teaching abilities (Fernández-Batanero et al., 2022; Hava & Babayiğit, 

2025a). Teachers also struggled to integrate AI into their pedagogical practice and relied on 

informal, personal exploration due to the lack of sufficient professional support and training 

(Delcker et al., 2025; Ilma & Rohmah, 2025). In addition, teachers’ competence in 

implementing AI was hindered by infrastructure issues, for example, unstable internet and 

limited access to advanced tools (Ilma & Rohmah, 2025). 

Several frameworks have been introduced to support teachers using AI in their 

teaching while minimizing the potential negative impacts that students might experience 

when using AI (Horowitz et al., 2024). The purpose of introducing these frameworks is to 

identify what teachers need and the necessary sets of skills, knowledge, and attitudes to 

enhance their teaching abilities (Kim & Kwon, 2023). Two popular frameworks for AI teaching 

are UNESCO’s AI Competency Framework for Teachers (Miao & Cukurova, 2024) and AI-

TPACK (Celik, 2023). The AI-TPACK has emerged as one of the most cited frameworks and 

is used worldwide for the development of competencies for teachers (Castro et al., 2025). 

For this reason, it is adopted in this thesis to interpret how teachers understand and integrate 

AI literacy education into primary education. This framework will be discussed in more detail 

in the Theoretical Framework section.  

2.3 Challenges to implement AI literacy in primary education 

Numerous studies have shown that teachers encounter challenges in multiple aspects 

of integrating AI literacy into their teaching in primary classrooms. These challenges can be 

grouped into external (first-order) and internal (second-order) barriers (Bihan, 2024; Vogt et 

al., 2025). External challenges are tangible and measurable problems, such as resources 

and institutional structures. Meanwhile, external challenges are less visible and more 
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abstract, including teachers’ beliefs, knowledge, and readiness (Bihan, 2024; Vogt et al., 

2025).  

The insufficiency of formal support for teachers to teach AI literacy is one of the main 

external challenges. The fast advancement of AI technology challenged education authorities 

to keep up. Without updated guidance or training, in-service teachers are left to figure out 

how to teach AI literacy to their students (Horowitz et al., 2024). There are only a few 

professional development programs for teachers to learn about AI, and many schools do not 

support AI training for teachers because their principals are not prioritizing AI personal 

development (Miao & Cukurova, 2024; Vogt et al., 2025). These lack of “top-down” support 

make teachers feel overwhelmed and less confident in their AI knowledge and ability to teach 

AI literacy (Chiu & Chai, 2020; Vogt et al., 2025; Zhang et al., 2024). Besides, the 

educational systems suffer from the shortage of clear curriculum guidelines and standards 

for teaching AI at primary schools (Bihan, 2024; Vogt et al., 2025). Teachers already have a 

full curriculum with fixed timetables prioritizing core subjects (Chiu & Chai, 2020; Yim & Su, 

2025b). This leaves no time for AI literacy teaching and learning that is seen as not 

important. Another external challenge is the lack of school infrastructure and equipment. AI 

education needs high-speed internet connection, stable electricity, and modern digital 

devices, but these resources are unavailable in some rural or remote areas (Castro et al., 

2025; Revenaya et al., 2025). Moreover, teachers are frustrated with the amount of available 

software that meet the strict information security and privacy policies (Bihan, 2024; 

Revenaya et al., 2025). AI platforms that require student logins or collect their personal data 

raise concerns about children's sensitive data protection and present administrative and 

ethical challenges for primary education (Bihan, 2024). The cost of purchasing and 

maintaining expensive specialized equipment, such as robots and software licenses, also 

places a financial burden on many public schools and prevents access to advanced 

technology (Ilma & Rohmah, 2025; Revenaya et al., 2025). The AI interfaces and tools in 

these schools also need to be upgraded to keep pace with the development of AI technology 

(Gong et al., 2020). These deficiencies in infrastructure extend beyond just individual 

classrooms and could make the digital divide even wider among students from different 

backgrounds (Castro et al., 2025; Revenaya et al., 2025).  

Internal challenges in teaching AI literacy, on the other hand, come from teachers’ 

competence and knowledge gaps as well as their attitudes and beliefs (Bihan, 2024; Vogt et 

al., 2025). Many studies have shown that primary school teachers lack foundational AI 

knowledge and find it hard to explain AI concepts or differentiate it from other computer 

programs (Bihan, 2024; Delcker et al., 2025; Mazi & Yildirim, 2025; Vogt et al., 2025). They 

are also uncertain about which AI concepts are appropriate for students because of their 
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skepticism about young children’s cognitive capabilities to understand complex technical 

concepts of AI (Bihan, 2024; Dai et al., 2023; Horowitz et al., 2024; Vogt et al., 2025). Many 

believe children at this age are still learning basic literacy skills and their abstract and 

systems thinking skills to comprehend AI literacy concepts are underdeveloped (Dai et al., 

2023; Vogt et al., 2025). The pedagogical difficulties in explaining to young students how AI 

can produce biased results based on its training data further challenge teachers’ readiness to 

teach AI (Delcker et al., 2025; Hallström et al., 2026). Since many students hold naive 

misconceptions about AI and think it has human feelings or intentions, teachers worry that 

their students may use AI without understanding it (Mertala & Fagerlund, 2024; Vogt et al., 

2025; Yue et al., 2022). It causes concern that students’ dependence on AI can reduce their 

critical and problem-solving skills (Revenaya et al., 2025). Researchers also noticed that the 

uncertainty in data privacy and ethical issues information reduces teachers’ confidence in 

using AI tools and teaching AI to children. They may hesitate to adopt AI until they have 

enough knowledge and evidence of its benefits for their students (Zhang et al., 2024). These 

challenges make teachers feel overwhelmed, anxious, and unprepared to incorporate AI into 

their lessons, answer students’ questions about AI, or keep up with new technology (Bihan, 

2024; Castro et al., 2025; Chiu & Chai, 2020; Horowitz et al., 2024; Yim & Su, 2025b).  

All these interconnected challenges create a complicated environment for teachers to 

implement AI literacy in primary education. For instance, if teachers do not have enough 

institutional support and training, they might feel uncertain and less confident in teaching AI 

literacy. Also, teachers' beliefs about the importance of AI literacy influence their willingness 

to prioritize it in their schedule. The successful implementation of AI requires addressing 

these challenges through teacher professional development programs, institutional support, 

and resources. Furthermore, there is a need to help develop teachers’ AI knowledge, 

competencies, and confidence in teaching AI literacy in primary education (Miao & Cukurova, 

2024). 

2.4 AI literacy in Finnish primary education 

The integration of AI into Finnish primary education is still in its early stages. In recent 

years, Finland has been actively piloting co-design projects among students, teachers, and 

public organizations (Kahila et al., 2023; Mannila, 2024; Mertala et al., 2022). These 

empirical classroom interventions helped to develop students’ AI data agency, creativity, and 

ethical awareness from the primary level.  

Most research on AI in Finnish primary education focused on how students understand 

AI and how schools can teach AI concepts, data, and ethics. Research on young Finnish 
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students’ AI conceptions identified that their understandings of AI are highly varied and 

“anthropomorphic” or non-technical (Mertala et al., 2022; Mertala & Fagerlund, 2024). These 

students mostly viewed AI as human-like, robots, or as generic “machines that know things”, 

and rarely recognized the role of data and training. Similar patterns appeared in the 

perceptions of AI benefits (make things easier) and risks (world domination) (Mertala et al., 

2022). These misconceptions highlighted the need to “demystify” AI and use clear, 

systematic concepts in early AI teaching (Mertala et al., 2022; Mertala & Fagerlund, 2024). 

On the teacher side, studies about AI literacy remains limited within the context of 

Finnish primary education. Some studies have been done where researchers and teachers 

work together in implementing AI learning projects. Teachers participated in co-design 

interventions to integrate AI topics into regular schoolwork while researchers led specialized 

content instruction (Kahila et al., 2024; Vartiainen et al., 2025). Although Finnish teachers 

had high autonomy and strong research backgrounds, they requested that experienced 

researchers take primary responsibility for teaching machine learning content because of 

their lack of disciplinary expertise (Mertala et al., 2024). Instead of teaching AI concepts 

themselves, teachers’ main roles were to organize implementation and to guide collaboration 

and regulation of group work. These studies suggested that AI education in Finnish primary 

settings currently depends on external expertise and co-teaching (Kahila et al., 2024; Mertala 

et al., 2024; Vartiainen et al., 2025).  

For AI literacy to become a sustainable subject in Finnish primary education, teachers 

will need ongoing support, training, and practical resources. In response to this need, in 

March 2025, the Finnish Ministry of Education and Culture and the Finnish National Agency 

for Education published national recommendations on the use of AI for primary education 

(National Reforms in General School Education, n.d.). These guidelines concentrate on five 

principles: data privacy, bias and fairness, transparency, accountability, and ethical training 

(Ethical Guidelines on the Use of Artificial Intelligence (AI) and Data in Teaching and 

Learning for Educators, 2022). The aim of this is to create a learning environment that is 

safe, fair, and transparent for the use of AI in education. 

The existing literature suggests that the perspectives and experiences of teachers in 

integrating AI literacy education into Finnish primary schools are underexplored. Therefore, 

this thesis examines how Finnish in-service primary teachers perceive their competence, the 

challenges they face, and the support they need when AI literacy became part of the local 

curriculum.   
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3 THEORETICAL FRAMEWORK 

3.1 The evolution of TPACK to AI-TPACK 

The origin of TPACK, eventually upgraded into AI-TPACK, was built on the principle of 

pedagogical content knowledge (PCK) that was introduced by Shulman in 1986 (Eyal, 2025). 

Shulman’s PCK refers to the required specialized knowledge for teachers to dissect a 

complex concept into understandable knowledge for their students.  

PCK framework consists of two components, namely PK, which stands for Pedagogical 

Knowledge, and CK, which stands for Content Knowledge. Pedagogical Knowledge shows 

the educators’ knowledge about pedagogical practices, including teaching theoretical 

foundations and classroom management. Meanwhile, Content Knowledge refers to the 

subjects that the educators are teaching and how well the educators understand them and 

apply the knowledge in a variety of fields (Castro et al., 2025). 

When technology was used to improve teaching and learning experience, PCK 

framework was also adopting the technological dimension to initially become TPCK. This 

conceptual framework, at its early stage, drew on PCK foundations and was enhanced by 

technological aspects. The additional Technical Knowledge (TK) dimension is the knowledge 

in which the teachers understand the interaction, both influencing and constraining, between 

technology and the subject matter. Because the application of technology can change the 

students’ understanding of the content, the suitable means of teaching technology should be 

carefully selected by the teachers to address the teaching content (Mishra & Koehler, 2008). 

 The framework was later renamed to TPACK and significantly modified by Thompson 

and Mishra in 2007. Its name became more accessible to the users, readable, and 

memorable, making TPACK more widely known to researchers and referred to in various 

studies (Ning et al., 2024). More than consisting of simply three standalone dimensions, 

TPACK framework is an interactive guideline that all the components interact with each 

other, resulting in seven interconnected elements, as described by (Mishra & Koehler, 2008) 

in 2006. The definitions of each element are summarized in Table 1. 

With the recent strong immersion of AI into education, educators have experienced the 

shortcomings of TPACK framework in addressing AI’s autonomous, adaptable, and ethically 

complex attributes (Celik, 2023; Eyal, 2025). As a result, this urgently called for an upgraded, 

AI-tailored framework to help teachers adapt to the new AI-enhanced education. Several 

models of AI-centric frameworks were introduced (Eyal, 2025). In particular, Puentedura 
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(2006) introduced the SAMR model (substitution, augmentation, modification, redefinition) 

and Hughes (2005) introduced the RAT framework (replacement, amplification, and 

transformation). However, they both failed to tackle the autonomous and ethical aspects 

(Eyal, 2025). In response to address this matter, researchers such as Celik (2023) and Ning 

et al. (2024) introduced AI-TPACK (or Intelligent-TPACK) in recent studies to infuse the AI 

element into the TPACK framework. 

TABLE 1. Interrelated elements of TPACK (Mishra & Koehler, 2008) 

TPACK elements Connotation 

Technological knowledge 

(TK) 

It refers to the knowledge and skills required to fully 

utilize teaching technologies. 

Pedagogical knowledge (PK) It refers to the deep understanding of the pedagogical 

practices being used in the school setting. 

Content knowledge (CK) It refers to teachers’ knowledge of the subjects they 

teach and their understanding of the background of 

the knowledge and its implications in different fields. 

Technological content 

knowledge (TCK) 

It refers to how teachers understand the correlation 

between their subject content and the technologies. 

Each subject, depending on its representations, 

would have the most suitable technology. It is the 

teacher’s responsibility to select the most efficient 

technology for their teaching. 

Technological pedagogical 

knowledge (TPK) 

It refers to the teachers’ understanding of the 

beneficial and constraining aspects of technology 

and pedagogy. 

Pedagogical content 

knowledge (PCK) 

It refers to the applications and adaptations of 

teachers to teach a subject matter to students with 

varied knowledge backgrounds. 

Integrative TPACK It is the intersection of all elements of the framework. 

It refers to a deep understanding of how technology, 

content, and pedagogy interconnect. 
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3.2 AI-TPACK components 

The AI-TPACK framework by Ning et al. (2024) presents the evolution of some 

elements of the novel TPACK framework. All technology-related dimensions in the TPACK 

framework had an AI component added, while other elements, namely CK, PK, and PCK, 

remained unchanged in the new framework. In practice, Technological Knowledge (TK) 

becomes AI-Technological Knowledge (AI-TK), Technological Content Knowledge (TCK) 

becomes AI-Technological Content Knowledge (AI-TCK), Technological Pedagogical 

Knowledge (TPK) becomes AI-Technological Pedagogical Knowledge (AI-TPK), and, as a 

result, TPACK becomes AI-TPACK (Ning et al., 2024). 

AI-TK refers to educators' understanding of available AI tools and their applications in 

the teaching and learning process. The dimension also includes the familiarity that the 

educators have with different AI tools and resources and utilize them in the classroom 

setting. AI-TCK is the knowledge that enables teachers to adapt AI tools in their teaching to 

provide a highly interactive curriculum tailored to students’ needs and learning levels. AI-TPK 

is the level of understanding of the impact of AI use on the teaching and learning processes. 

Similar to generic pedagogical technologies, AI tools can have beneficial or constraining 

effects on teaching activities. It is up to teachers to recognize the beneficial applications of AI 

tools in designing their curriculum. Lastly, AI-TPACK is the interactive knowledge when 

teachers integrate AI technologies in their teaching. The interaction between AI technologies 

and the teaching includes using AI to elaborate the concepts and deliver that effectively to 

students, tackle individual’s shortcomings, and develop or improve epistemologies (Ning et 

al., 2024). The connotations of the evolved elements of the AI-TPACK framework are 

explained in Table 2. 

TABLE 2. AI-adapted elements of the AI-TPACK framework (Ning et al., 2024) 

AI-TPACK elements Connotation 

AI-Technological knowledge 

(AI-TK) 

It refers to the educators’ comprehension and 

familiarity with different AI educational tools and 

resources. 

Pedagogical knowledge (PK) Unchanged from the TPACK framework. 

Content knowledge (CK) Unchanged from the TPACK framework. 
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AI-Technological content 

knowledge (AI-TCK) 

It refers to how teachers use AI to create immersive 

teaching platforms tailored to students with varied 

knowledge backgrounds and learning preferences. 

AI-Technological pedagogical 

knowledge (AI-TPK) 

It refers to the understanding of teachers about the 

benefits and constraints of AI and pedagogy in 

order to effectively utilize AI to transform their 

teaching strategies. 

Pedagogical content 

knowledge (PCK) 

Unchanged from the TPACK framework. 

AI-TPACK It refers to a specific set of skills and knowledge that 

teachers acquire to adapt AI into their subject 

teaching environment. The skill set is to use AI tools 

to elaborate effectively and creatively on the subject 

matter, to address students’ challenges, and to 

reinforce foundational knowledge or develop new 

ones based on existing knowledge. 

 
Due to the demand for AI pedagogical technology and the increasing interest in the AI-

TPACK framework, research groups around the world are beginning to visualize the 

influential factors of the framework affecting teachers. Al-Abdullatif (2024) focused on the 

drivers for teachers to accept the usage of generative artificial intelligence (GenAI) in higher 

education. The study had a sample size of 237 university teachers and was conducted via 

questionnaires. The result showed the criticality of developing AI literacy and equipping AI-

TPACK frameworks for the teachers as well as providing training programs to boost their AI 

competencies. Hava and Babayiğit (2025) conducted a study in Turkey focusing on the link 

between digital proficiency and AI-TPACK competencies across 401 teachers. The average 

level of AI-TPACK competencies among the teachers was below average, while digital 

proficiency was above average. However, there was a clear indication that teachers’ digital 

proficiency significantly dictated their learning in AI-TPACK competencies. Moreover, a study 

by Ibragimov et al. (2025) found that AI-TPACK competencies were also predicted by the 

Teacher AI Competency Self-Efficacy Scale (TAICS). Teachers with more experience had 

better averages in non-technology AI-TPACK dimensions, namely Pedagogical Knowledge 

(PK), Content Knowledge (CK), and Pedagogical Content Knowledge (PCK), whereas less 

experienced teachers tended to score higher in technology-related competencies. This 

reflects the need for a training program to improve AI-technology competencies among 

experienced teachers without neglecting their strengths in pedagogical and content 
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competencies, and at the same time improve PK and CK competencies for younger 

teachers. This finding is directly linked to the challenge teachers experienced with gaps in AI 

knowledge and competencies, with elementary school teachers in South Korea also 

reporting being least confident in AI Content Knowledge, which might increase teaching 

anxiety (Kim & Kwon, 2023). This gap in AI knowledge, in turn, affected how teachers 

perceived the usefulness of AI. As revealed by Runge et al. (2025), providing AI courses to 

pre-service teachers increased their AI-TPACK and their perceived usefulness of AI. 

Moreover, their perceptions of AI’s usefulness and ease of use, which originated from the 

courses, positively impacted their AI-TPACK and future AI implications in their careers. This 

highlights the importance of providing AI courses and guidelines to teachers, which, on its 

own, is an aforementioned challenge that teachers currently face when using AI technology.  

Overall, despite the increasing amount of research on AI-TPACK, most studies have 

focused more on higher education or general teacher populations and less attention on 

primary education. Additionally, studies mostly use quantitative or mixed methods to evaluate 

AI-TPACK competence, which do not fully capture teachers' experiences when teaching AI 

literacy in classrooms. Therefore, it is important to conduct empirical research on teachers’ 

perceptions and experiences of implementing AI literacy education in primary schools.  
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4 RESEARCH AIM AND RESEARCH 

QUESTIONS  

Building on the literature review of AI literacy education and AI-TPACK, it is evident 

that research gaps exist within the Finnish primary education context. Previous studies in 

Finland have concentrated more on students or been conducted with the lead of experts in 

co-design projects with teachers (Kahila et al., 2023; Mannila, 2024; Mertala et al., 2022; 

Vartiainen et al., 2025). Besides, most AI-TPACK research focuses on developing the 

framework for teachers’ competence based on quantitative scales and does not capture its 

full applications in teachers’ classroom experiences in teaching AI literacy (Al-Abdullatif, 

2024; Hava & Babayiğit, 2025a; Ibragimov et al., 2025; Ning et al., 2024). The challenges in 

AI literacy implementation identified in earlier literature are also examined separately, with 

limited details on teachers’ competence, support available, and how these influence 

classroom practice (Vogt et al., 2025; Yue et al., 2022). These issues result in a critical 

shortage of empirical studies on how in-service primary school teachers manage to give AI 

literacy instruction to their students during the early phase of implementation.  

In response to these deficiencies, this study aims to explore Finnish primary school 

teachers’ competence, challenges, and support needs when teaching AI literacy in their 

classes using the AI-TPACK framework as the interpretive lens in the discussion. This is an 

important topic because this academic year is the first time a city in Finland has officially 

added AI literacy to the local ICT skills curriculum for primary schools.  

The following research questions are designed to guide this study: 

RQ1: How do teachers evaluate their readiness and competence to teach AI literacy in 

primary schools?  

RQ2: What challenges do teachers experience or expect during the implementation of 

AI literacy in Finnish primary schools?  

RQ3. What types of support have teachers received for the implementation of AI 

literacy in Finnish primary schools?  

RQ4: What are teachers’ suggestions to improve AI literacy education at the primary 

school level? 

 



20 
 
 
 

 

5 METHODOLOGY 

This methodology chapter outlines the details of the research design, participant 

selection, data collection, and the thematic analysis process for analyzing the qualitative 

data. 

5.1 Research design 

This study is conducted using the qualitative research design. The qualitative research 

is a method that investigates in-depth social phenomena and understands the perspectives 

and experiences of participants (Lim, 2025). It is a structured and flexible research design 

that concentrates on collecting in-depth data through interviews or observations to 

understand the “5W1H” behind social issues: what, why, when, where, who, and how (Lim, 

2025). This approach is suitable for examining how primary school teachers are adapting to 

the new inclusion of AI literacy in the local ICT curriculum for the first time. For data 

collection, I chose to carry out semi-structured interviews with teachers at a primary school in 

Finland. I used the AI-TPACK framework to develop the interview questions based on the 

research questions. When the data were collected, I adopted the thematic analysis approach 

to gain insight into teachers’ competence in implementing AI literacy into primary education, 

thereby revealing the challenges and support needed. 

5.2 Research context  

The context of this study is a local primary school in a city in Finland. The teachers 

here use an ICT skills guide developed by the city. It helps them know what computer and 

technology skills students should learn in primary school. This academic year marks a critical 

transition because AI literacy has been added to the local ICT curriculum for the first time 

across all grade levels in primary education. The new integrated content required students at 

all grades to learn about AI in an age-appropriate way. For example, first graders learn about 

basic AI recognition while sixth graders learn about the critical analysis of deepfakes and 

disinformation. Table 3 summarizes all the AI topics introduced in the local ICT curriculum 

this year from grade 1 to grade 6. 

TABLE 3. ICT curriculum: AI literacy content overview (Grades 1-6) 
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Grade AI literacy content 

1 AI recognition and authenticity: identify everyday devices that use AI (e.g., 

phone, computer, household devices); recognize AI-generated images and 

learn that an “AI image is not necessarily authentic/real” 

2 Explicit AI item: The grade-level plan includes an explicit item labeled “Tekoäly” 

(AI) 

3 AI creation & evaluation: photography/visual production: students try teacher-

guided AI image creation and evaluate the output 

4 AI in media/social contexts: discussion of AI services and AI in social media 

contexts (considerations of age limits/ wellbeing) 

5 AI concepts & machine learning activity: “Tekoäly” (AI) component; describes AI 

basics and a machine learning activity (e.g., “training your own AI”) 

6 Deepfakes/ disinformation: disinformation and deepfake videos, supporting 

critical and safe engagement 

5.3 Participants  

The participants of this study were seven teachers working in a primary school in 

Finland. The population of interest consisted of 4 teachers who had taught AI literacy and 3 

teachers who had not yet taught it. In accordance with ethical research practice, this study 

uses pseudonyms to protect participant anonymity. Further details on the characteristics of 

participants are listed in Table 4. 

TABLE 4. Participant Demographics 

Participant 

number 

Years of 

Teaching 

Grade(s) Currently 

Taught 
Occupation 

1 6 Grade 1 Classroom teacher 

2 10 Grade 2, 4, 6 Classroom teacher 

3 14 Grade 3, 5 Classroom teacher 

4 14 Grade 2, 4, 5, 6 Classroom teacher 

5 20 Grade 4, 5, 6 School Administration, 

Language teacher 

6 18 Grade 1, 2, 3 Special education teacher 

7 4 Grade 4, 5, 6 Special education teacher 
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The ages of the participants in this study range from 31 to 48. As shown in Table 4, the 

participants’ teaching experiences vary from 4 to 20 years. They teach students across all 

primary grade levels, from grade 1 to grade 6. Their different occupations represent a range 

of professional roles from classroom teachers, subject teachers, and special education 

teachers to school-level leadership. 

5.4  Data collection 

5.4.1 Recruitment 

The participants in this study were recruited through researcher’s professional network 

using convenience and snowball sampling strategies in qualitative research (Moser & 

Korstjens, 2017). To start recruitment, I contacted the administration of the primary school in 

Finland, where I completed my traineeship, and asked for permission to contact the teachers. 

The recruitment process was conducted via a written email sent to teachers. Teachers who 

were interested in participating in my study filled in the consent form and pre-interview 

questions via the Microsoft Forms link included in the email. The pre-interview questionnaire 

was used to collect participants’ demographic data and their current implementation status of 

different AI topics in the local ICT curriculum (see Appendix 1). When I found it challenging to 

recruit participants, I asked teachers who had already participated in my interview to 

recommend colleagues who might be willing to take part in my research. I recruited three 

additional teachers after using this snowball sampling approach.  

5.4.2 Semi-structured interviews 

Semi-structured interviews were conducted with the teachers to better understand their 

experiences and expectations in AI literacy education in the primary school context. The 

participatory and adaptable characteristics of qualitative semi-structured interviews help the 

researcher explore predefined topics and gain a deeper understanding of participants’ 

perspectives. The interview questions were designed to let participants respond in their own 

words and make the process more conversational than a formal interview (Busetto et al., 

2020). This approach allowed the exploration of teachers’ competence, perceived 

challenges, and support needs in teaching AI literacy to primary students.  

Following an analysis of similar studies on the topic of teaching AI literacy in primary 

education, the interview questions were carefully designed to correspond with the research 
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questions. The AI-TPACK framework (Ning et al., 2024) is also considered for developing 

interview questions and later discussion. The semi-structured interview questions were 

mapped to the core components of the AI-TPACK framework. The detailed mapping among 

research questions, interview questions, and AI-TPACK dimensions is shown in Appendix 4. 

After the opening and consent, the interview started with a screening question about 

the status of AI literacy education implementation. Participants were asked whether they had 

taught AI literacy during the current school year. Based on their responses, they were 

categorized into two groups: “implementers” (teachers who had taught AI literacy this year) 

and “non-implementers” (teachers who had not yet taught it). The interview later continued 

with a set of questions relevant to each teacher’s experience. The purpose of this design is 

to collect information based on real teaching experience or expectations.  

The main interview consisted of 12 questions in total. It was organized into four 

thematic sections (with two parallel sets of questions for implementer and non-implementer 

participants in the first two sections):  

1. Competence and readiness (RQ1): Explore Finnish primary teachers’ confidence 

and pedagogical approaches to teach AI concepts. 

2. Challenges in implementing AI literacy (RQ2): Identify difficulties and challenges in 

teaching AI literacy in Finnish primary education.  

3. Support received and support needs (RQ3): Evaluate existing resources and 

identify gaps in professional development. 

4. Future recommendations (RQ4): Gather suggestions from teachers to improve AI 

literacy education at the primary level. 

Then, the interview ended with a closing question encouraging participants to share 

additional ideas not mentioned during the interview. The full interview questions can be found 

in Appendix 3.   

5.4.3 Procedure 

After receiving responses from the teachers via Microsoft Forms, I contacted them to 

schedule the interview. In total, seven online interviews were held on Microsoft Teams 

between February and April 2026. Each interview lasted 30 minutes to 1 hour, depending on 

how much the participants wanted to share. The interviews were conducted in English 

because all the interviewees were able to speak English. However, some of them wished to 

answer the interview questions in their native language, Finnish, when they did not know how 

to explain in English. All the interviews were recorded online via Microsoft Teams. Then, 

seven interview recordings were automatically saved to the university intranet cloud, which 
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required two-factor authentication to access. The dataset consisted of one Excel 

spreadsheet containing information on seven participants, along with interview recordings 

and transcripts. These data were kept safe to protect the quality, reliability, and ethical use of 

the data collected for this thesis.  

5.5 Theoretical framework application 

This study used the AI-TPACK framework (Ning et al., 2024) for developing interview 

questions and discussion. The semi-structured interview questions were mapped to the core 

components of the AI-TPACK framework. How the main research questions are linked to the 

specific dimensions of the AI-TPACK framework and their corresponding interview questions 

is shown in Appendix 4. 

5.6 Data analysis 

In this study, qualitative data from seven semi-structured interviews were analyzed 

using thematic analysis. This qualitative research approach was used to identify and extract 

patterns or themes within and across the dataset through systematic data coding (Braun & 

Clarke, 2021). It was also used to explore participants’ “lived experience, views, and 

perspectives” to understand what they “think, feel, and do” (Clarke & Braun, 2017). The 

justification for choosing thematic analysis in this thesis is its flexibility to examine patterns of 

personal or social meaning around a topic and their implications (Clarke & Braun, 2017). This 

flexibility allowed me to explore patterns and themes beyond the existing theoretical 

framework on teachers’ experiences and perspectives towards teaching AI literacy in primary 

schools, and to interpret the meaning after obtaining the findings. The data analysis in this 

study followed the reflexive, six-phase thematic analysis established by Braun and Clarke 

(2006). The full workflow was managed within the qualitative data analysis software 

MAXQDA Analytics Pro (version 21.2.1). 

Phase 1: Familiarizing yourself with the dataset. First, I imported the original audio 

recordings and the automated transcripts from Microsoft Teams into MAXQDA. Then, I 

listened to the audio tracks multiple times using MAXQDA’s synchronized media playback 

while reviewing and correcting the script documents line by line to prevent software 

mistranscriptions. I also took notes of important ideas from the interviews that relevant to the 

research questions. This process also helped me become familiar with the data before 

coding. 
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Phase 2: Generating initial codes. I started generating codes after getting familiar with 

the dataset. I generated a total of 54 initial codes and 245 frequencies across seven 

interview documents. Some examples of the codes were: “Prepared/ Confident”, 

“Unprepared”, “Challenges explain AI Concepts”, “Curricular integration challenge”, “Lack of 

skill”, “Lack of guidance and training”, “Online support”, “local ICT curriculum”, “Formal 

training”, “External training”, “Clear instructions”, “Curriculum integration”, “Practical 

workshop”, “Accessible Training”, “Ready-made materials”.  

Phase 3: Generating initial themes. Once the dataset was fully coded, I used code 

organization tools and visual functions in MAXQDA to group and map the initial codes into 

themes and sub-themes. This process was organized around four main research questions 

to create themes. For example, the codes “Lack of skill”, “Lack of guidance and training”, 

“City policy”, “Age-appropriate limit”, “Lack of material”, “Time constraint”, and “Technical 

difficulties” were grouped into the sub-theme “External challenges”, and this sub-theme is 

sorted into the key theme “Integration challenges”. 

Phase 4: Developing and reviewing themes. After organizing the codes into themes 

and sub-themes, I use MAXQDA’s Code Matrix Browser function to compare the coded data 

across different participant profiles. It helped me to identify the differences between teachers 

who have already taught AI literacy and those who have not.   

Phase 5: Refining, defining, and naming themes. After reviewing all the themes and 

codes, four main themes were created: (1) Teacher readiness and competence, (2) 

Integration challenges, (3) Supports, and (4) Suggestions. However, some themes did not 

fully capture the exact phenomenon they represent. Therefore, I renamed these themes to 

give them clearer and more concise meanings. For instance, the last theme changed from 

“Suggestions” to “Future suggestions and recommendations”. 

Phase 6: Writing up. While writing the findings section for this thesis, I included quotes 

from the interview data directly from MAXQDA into this document. This software 

automatically adds the source to the quotes, helps maintain academic integrity, and makes 

the workflow more efficient. 

5.7 Ethics 

This thesis was conducted carefully following the Finnish National Board on Research 

Integrity TENK guidelines 2019 (Finnish National Board on Research Integrity, 2021). The 

processing of research data with personal information was planned, responsible, and in 

accordance with the law. It indicates that ethical considerations are incorporated throughout 

all stages of the research process. First, the participation in this study was voluntary, and 
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participants could withdraw from it at any point during the research. All participants also 

received information about the study and the consent form before the data collection 

process. All participant names were replaced with pseudonyms numbered from 1 to 7, 

following the data management guidelines issued by the Finnish Social Science Data Archive 

(Archive (FSD), n.d.). The interview data and consent form responses with the participants’ 

personal data were saved on OneDrive and Microsoft Teams in my TUNI account and 

protected with a two-factor authentication password. These data were also stored securely in 

my MAXQDA account with the license used provided by Tampere University. Upon the 

completion of this work, all of the data will be destroyed after the thesis publication. 
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6 RESULTS 

This chapter presents the findings from the qualitative thematic analysis of the 

interview data to answer the research questions. The data from seven semi-structured 

interviews with primary school teachers revealed their self-evaluated competence, 

implementation challenges, existing support mechanisms, and recommendations to improve 

AI literacy education in primary schools. The findings are organized thematically around the 

four main themes identified through the coding process. Each theme corresponds to one 

directly related research question. Authentic quotes from the interviews are integrated into 

the analysis using anonymized identifiers, such as “Teacher 1”.  

The remainder of this chapter is structured into the following sections: 

6.1 Theme 1: Teacher Readiness and Competence (RQ1) 

Out of seven teachers interviewed, four indicated that they have taught AI literacy to 

their students during this school year. The remaining three teachers stated that they have not 

taught AI literacy to their students yet.  

Teachers evaluated their competence to teach AI literacy mainly through self-

assessment and reflection on their experiences. Their evaluations are mostly subjective and 

focus on their preparedness, confidence, and the perceived effectiveness of their teaching 

approaches. In other words, teachers measured their readiness to teach AI literacy to their 

students by their familiarity with the subject, their ability to explain it, and their capacity to find 

and utilize appropriate resources. There was no mention of formal or standardized 

evaluations for assessing AI literacy teaching competence. 

6.1.1 Perceived preparedness and confidence 

Teachers expressed a low to moderate level of preparedness and confidence in 

teaching AI literacy. This sentiment is largely driven by a lack of formal training and the 

development of AI as a curriculum topic. 

Teachers who have not taught AI literacy articulated a significant lack of formal 

preparedness. Teacher 6 stated she was “not very prepared” because of her specialized role 
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in special needs education. Teacher 4 also stated that she does not feel “very prepared” and 

mentioned the need for further learning. 

“I’m a special needs education teacher, so I don’t have my own class who I meet 
daily. And my job is basically support learning for first graders, second graders and 
3rd graders. And the subject I work with them is Finnish, Maths and English and I 
have one or two lessons per week for each class. So my main work is to help with 
reading and writing and maths.” (Teacher 6, Pos. 5-7) 

“Not very prepared because I don’t have my own class, so it would be nice to work 
with another teacher and try to figure out the AI things we could both teach. In the 
class, I have looked and all the things that are there, but it’s quite hard to figure out 
how to use those in my own classes.” (Teacher 6, Pos. 11-12) 

“I don’t think that I feel myself that I would be very prepared. It seems somehow 
quite obscure. I know a little bit about it, but I feel that I would need to learn much 
more still, so I wouldn’t say that I would be prepared to teach it myself.” (Teacher 4, 
Pos. 6) 

Many teachers, even those who have taught AI literacy, still admitted to feeling “not 

that prepared” or “not at all prepared”. This unpreparedness stemmed from students 

spontaneously raising AI questions rather than from planned, curriculum-driven initiatives. 

These teachers pointed out that they relied on a trainee, existing digital literacy resources, or 

personal experience and background to teach AI literacy to their students. 

“Not that prepared because actually the need to teach AI literacy actually came from 
the children kind of because they sometimes they have proposed some questions. 
For example, when I sometimes we have a routine in my class that when we enter 
the classroom, I have put up a like a calming song from YouTube […] For example, 
a calm melody with some video from animals in the sea or something calm like that. 
And they have asked me, is that made with tekoäly (AI) or is it real? So it has kind of 
come spontaneously when we have actually then talked about it. I haven’t been that 
prepared to be honest. But then in moments like this, because the children 
themselves have been kind of interested, […] the need to talk about it has kind of 
come from them spontaneously.” (Teacher 1, Pos. 10-13) 

“Well, not at all prepared, but I had a trainee in my class and she knew a lot more 
about AI, so she was having the lessons for us with me and I was only helping a bit. 
And I also read through the material in the local ICT calendar that we have as our 
sort of ICT curriculum and that also helped a lot. Because it was so it had ready-
made videos and links and instructions there. So it helps the teachers like me who 
don’t have that good ICT skills so that’s helped me a bit, but no, I didn’t feel 
prepared.” (Teacher 3, Pos. 5-6) 

“I think a lot of it is just like based on my own experiences that I haven’t had any like 
courses or anything about how to teach it or how to use it. It’s mostly just what I’ve 
seen online and what I’ve looked online from like different Facebook groups or 
somewhere with teachers. So technically like not prepared at all. But then, but then I 
prepared in that sense that I feel that I know what I’m talking about with my kids 
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about like media literacy all overall and we’ve talked about that since 2nd grade, so 
if I link it to that then I feel fine with that. But specifically AI, I don’t have any like 
courses or any education like for myself, any knowledge about it.” (Teacher 2, Pos. 
6-7) 

In contrast, teachers with a personal interest in AI, prior extensive coursework, or a 

background in information technology reported higher confidence levels in teaching AI 

literacy to their students. However, they acknowledged that this confidence level is self-

acquired and does not reflect broader instructional support. Teacher 7 highlighted that 

without individual interest, she would not know anything about AI. This might imply the lack of 

preparedness for teachers without their personal background. The rapid development of AI 

has made teacher 5 constantly feel “falling behind” and in need of continuous self-

improvement.  

“I’ve had multiple courses concerning AI before this year, so I think I have a pretty 
good knowledge of it, but yes, it’s developing all the time, so there are probably a lot 
of things that I don’t know. But yes, if the question was if I was prepared. I was. […] I 
have used AI myself. Um, I’ve taken courses. […] But of course, since it’s 
developing so quickly, I think I need a lot. I need to keep myself updated all the time. 
Could have more time, but I don’t.” (Teacher 5, Pos. 6-11) 

“Well, I’m pretty sure that I can teach it if I need to and I know where to find 
knowledge about it. But I know that that is because I’m interested in, because I 
study information technology myself. So that’s why I know a lot of it and I’ve been 
using it a lot in my studies because I study information technology in a University of 
Applied Sciences. So that’s why I know how to use it and what is all about it. But as 
a special education teacher, if I’m not interested about it myself, I know that I 
wouldn’t know anything about it because nobody told me anything about it.” 
(Teacher 7, Pos. 6-8)  

“I feel confident because I have used AI myself. I have taken courses. I have been 
taught about AI.  I’m reading articles and following news. So yes, I’m up to date, but 
I at times, yes, but I feel like I’m falling behind all the time. There’s something new 
coming. And don’t have enough time to get to know it properly. And so there are this 
is the just the surface that I know probably there are a lot of underneath hidden 
somewhere. That I’m not aware of, that probably most of the people are not aware 
of at all, but we’re only using the the surface.” (Teacher 5, Pos. 45)  

6.1.2 Confidence in explaining AI concepts 

When evaluating their competence to teach specific AI concepts at the primary school 

level, participants’ confidence varies significantly depending on the concept’s complexity and 

their personal familiarity with it. 

Most teachers tend to feel more confident explaining concrete, observable concepts, 

such as AI image authenticity. Teacher 1 felt most confident explaining “how do we actually 
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know if something like an image or a video is created with AI”. Teacher 2 also found “AI 

image thing” very easy to explain. Moreover, teacher 5 demonstrated how it works to 

students. Even teacher 7, who has not taught AI literacy, anticipated that AI image 

recognition and authenticity would be manageable to teach.  

“I feel that I’m most confident in explaining, explaining about how do we actually 
know if something like an image or a video is created with AI So I guess that’s the 
first one, authenticity.” (Teacher 1, Pos. 18-19) 

“At least the AI image thing, that’s like very easy to explain and easy to talk about” 
(Teacher 2, Pos. 9) 

“Maybe AI image authenticity or yes […] since the kids are not allowed to use it, so I 
showed them how it works, how you can make images by using AI and what 
difficulties there were, what difficulties we faced during image creating.” (Teacher 5, 
Pos. 15) 

“AI image is more familiar for me. So I think that that would be easy for me to teach 
also for the children.” (Teacher 7, Pos. 16) 

Conversely, teachers expressed less confidence when faced AI concepts that are more 

abstract with technical details, rapidly developed, or have potential negative implications.  

While basic AI definition is manageable, deeper explanations for older students are harder 

for teachers to explain. Teacher 1 felt confident explaining AI in a “child-friendly, simple way” 

to very young children, but “the older, older children maybe not that confident”. 

Despite being related to image authenticity, deepfakes were admitted by teacher 7 that it 

“would be difficult because I think that I haven’t seen quite many videos myself... I don’t have 

so much information about those myself”. The potential for misuse made this a more 

sensitive and challenging topic, as teacher 2 found deepfakes tricky, was concerned about 

potential bullying, and worried about giving students ideas on how to create them.  

“if I think about the deep fake ones and then knowing that you can take like your 
classmate’s face and then do something with that or like use it for bullying, that’s the 
the difficult bit in that is that I don’t want to give them the idea that, hey, there’s this 
thing too that you can do. Even though I’m sure that they already know it exists. So 
that’s just a tricky bit, like how to talk about something. To not give them the idea 
how to do it, if you understand what I mean.” (Teacher 2, Pos. 12-13) 

Explaining AI’s involvement on social media channels was also challenging due to the 

teachers’ unfamiliarity with specific platforms. Teacher 5 noted that “kids at that age are 

using a lot of social media and... I really don’t know in how many ways AI is involved... I’m 

not that comfortable with because I don’t use it myself”. 



31 
 
 
 

 

When talking about the technical working of AI, for example, machine learning or large 

language models (LLMs), teachers found these very difficult unless they have a specific 

background in technology. Teacher 6 acknowledged that explaining “what is happening in a 

technology there” is “very hard” and questions if it is even necessary for primary students. 

Other teachers admitted that they “did not feel confident” in “the whole topic” of 

teaching AI literacy in primary schools, regardless of whether they taught it this year. 

“I haven’t had any education on AI when I was studying at the university because I 
graduated already in 2010, and I also haven’t had any workshops or trainings for 
teaching AI, so I didn’t feel confident for the whole topic, and this was also the first 
school year when AI literacy and AI was mentioned in our curriculum. So this was 
the first time I was doing it, and I can’t identify any specific concepts that would have 
been harder or easier because I think they all were quite hard for me to explain to 
the kids. Because the whole AI and how it works and so is like a big mystery to me.” 
(Teacher 3, Pos. 10-11) 

“going into details in teaching about AI that I wouldn’t feel comfortable teaching.” 
(Teacher 4, Pos. 11) 

“But indeed, I don’t feel that confident about these topics. Because I feel that we 
haven’t really got any training or instructions about these topics” (Teacher 1, Pos. 
20-21) 

The differences in confidence levels among participants might have a connection with 

their level of personal familiarity and training. The absence of training directly leads to lower 

confidence. As teacher 3 stated, “I haven’t had any education on AI when I was studying at 

the university... so I didn’t feel confident for the whole topic”. And the lack of confidence in 

certain topics of teacher 1 is because she felt that they “haven’t really got any training or 

instructions about these topics”. Meanwhile, teachers 5 and 7’s confidence stemmed from 

having “multiple courses concerning AI,” from “information technology” studies, and from 

using AI tools themselves, which allowed them to understand almost all AI concepts and to 

explain difficult terms such as LLMs.    

6.1.3 Confidence in pedagogical approaches 

Teachers’ confidence in pedagogical approaches for AI literacy is shaped by their 

overall preparedness, the clarity of guidance, and the perceived effectiveness of active 

experiential learning for students.  

Most teachers, regardless of AI literacy teaching experience, agreed that active 

learning is the most effective method to teach AI literacy for primary school students. They 

considered this approach crucial for deeper understanding and engagement. Teacher 3 
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noted that “think the kids are always motivated when they can do something by themselves 

and can learn by doing instead of just listening or watching.” (Teacher 3, Pos. 19) She 

mentioned using school Chromebooks for “learning activities” online where “students “tried to 

train their AI and give instructions or inputs to AI”. Teacher 5 modelled AI use for her 

students and believed that: 

“if you just keep explaining without modelling, it probably really these the kids are so 
small they need to see it. Plus, if you can teach in multiple ways using multiple 
sources using multiple senses. They will learn it better. Of course, learning by doing 
is the best way, or maybe them teaching others is even more effective way” 
(Teacher 5, Pos. 90-91) 

Moreover, teacher 6, who has not taught AI literacy, believed that “it’s always better when 

you can try things yourself, and learning by doing and investigation. Try to use different kinds 

of AI concepts and see what we can do with AI”. She emphasized that: 

“when you are doing something yourself, most of the children learn quite good by 
doing themselves. And of course, there can be literature to read and there can be a 
teaching part, but I think that the learning happens when you are an active person 
doing so. When you do yourself, you maybe remember more or learn new things 
better when you have the experiment of doing something and creating something 
and investigating something yourself.” (Teacher 6, Pos. 49-50)  

Teacher 4 also suggested that “practical learning activities would be the best option” for her 

class and expressed happiness about having Digi tutors who could help implement these. 

While active learning is preferred, teachers also rely on explanations and analogies 

when direct interaction with AI tools is not possible or appropriate for the age group. Teacher 

1 mentioned “explaining by just telling about it and by looking at some images” in a “very 

child-friendly, simple way” for her first-grade students. Teacher 2 also reported using mainly 

“explanations and parts of lessons with some other topics” as well, and integrated AI into 

overall media literacy discussions. Besides, teacher 7 suggested utilizing “real-world 

situations” and integrating AI discussions into existing subjects, such as when reading the 

news in Finnish-language lessons. She emphasized the use of “real-word explanation” and 

showing students “where AI today are taking places in working life” to make the concepts 

relatable.  

The responses from participants also showed a clear difference in pedagogical 

confidence and engagement with implementation between teachers who have taught AI 

literacy and those who have not. Experienced teachers, even with informal or spontaneous 

instruction, rely on practical engagement to guide their pedagogical choices. Their 

confidence is based on actual practice, adapting teaching practices or digital tools to 
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introduce AI concepts to their students. In contrast, teachers without direct experience tend 

to express confidence in ideal pedagogical approaches, such as learning-by-doing activities. 

They considered it for the future and depend on receiving proper training, guidance, and 

resources. Their confidence is based more on pedagogical theories than on AI teaching 

experience. Furthermore, the impact of restrictions differed between the two groups. For 

teachers with prior AI teaching experience, city-level restrictions on age limit and AI tool 

usage directly impacted their pedagogical choices that forced them to change from desired 

active learning activities to explanatory methods.  

“I’ve seen a lot of interesting activities where the students have to use the AI and 
like give the AI some sort of command, make it do something and I’m interested in 
that. But now the city is tying our hands and we’re not allowed to do that yet on 
primary school level because of the age limit of 13, so haven’t been able to do any 
of that. But once I’m sure that they’re going to have to update their like policies on 
this pretty soon because AI is like if you just Google something, you already get the 
AI like a summary of the things. So I would think that even primary school level kids. 
These like my 6th graders, 12 years old and some have turned 13. I think they 
should get some practice on how to use it if they need to use it and if they want to 
use it. But right now we’re not allowed to do it.” (Teacher 2, Pos. 18-19) 

Meanwhile, inexperienced teachers saw these restrictions hinder their ability to implement 

practical approaches and prevent them from starting their preferred pedagogical methods. 

“I know how the LMMs work, so I know how to explain it for little children. But the 
thing is that we can’t use any AI tools in school because we don’t have the license 
for it and we can’t use like, there have been like, like we have this Co-pilot because 
we have this Microsoft at school, but there isn’t good guidance that can we use it 
with the students or cannot and what we can like if we want to like put some own 
data there. Nobody have told us that what kind of data we can put it in Co-pilot and 
make some own stuff or is it okay to like edit some photos or anything like that. I 
know that these are not easy things […] at least Kaupunki haven’t tell us that what 
can we use and how to use it, so that is something that I hope that we will, that we 
have some guidance like next year or something in the future.” (Teacher 7, Pos. 17)  

6.1.4 Confidence in Material Selection and Evaluation  

Teachers’ strategies for selecting and evaluating AI literacy materials were influenced 

by their confidence and the availability of trusted resources. While some teachers felt 

confident because of their AI knowledge and pedagogical judgment, many depended on 

external validation because they lacked sufficient expertise in AI. 

Many teachers felt less confident in their AI knowledge and had high trust in official 

resources. They prioritized materials from official educational sources, such as the national 

Opetushallitus and the local ICT curriculum, or those recommended by trusted colleagues.  
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“I would go to the ICT curriculum because it’s easy, it’s faster for me and I’m sure 
that the material there is like good and made by teachers also or experienced 
specialised teachers. So I would go there because if I go to the Internet, there’s so 
much to choose from that I could never be able to make the selection. So I would 
rely on the local ICT curriculum because it would save my time and effort a lot.” 
(Teacher 3, Pos. 26-27) 

“I trust that the has the things that we can use at school with the children, and we 
have to be more specific with another things we do with the children if it’s not in 
because there might... some pages or apps we cannot use at school with the 
children. So it’s the teacher’s responsibility to figure out what we can use and what 
we cannot if it’s not indicated by the local ICT curriculum.” (Teacher 6, Pos. 53) 

“I would use the, I know that the OPH have this AI like guidance and and they are, I 
know that the Opetushallitus they have very much guidance and they also have 
gathering these links […] There is material that I know and there are these teacher 
communities that they have this information that I can use. But I know that I don’t 
just put it in Google and take anything that have because I don’t trust Google 
anymore or anything. So I really need to use something that I know that it’s it is 
really like that I can trust the materials (Teacher 7, Pos. 40-42)  

Teacher 1 relied on her “pedagogical knowledge as a teacher to evaluate what is suitable 

and what is not”:  

“I have kind of gone with my own common sense and thought like what is most 
relevant to children at this age. Um. But if I would need to plan more lessons about 
AI, then I would. Probably need to do first some searching online to really get an 
idea well which things are important to teach about this.” (Teacher 1, Pos. 37-38) 

These teachers experienced the overwhelming with the huge amount of new information and 

the lack of clear guidance. This made them prioritize convenience and verified materials over 

independent creation. 

“Do I feel confident? No, no, because I don’t know that much. So and there’s so 
much available. So how to pick the best ones and the good ones? It would need so 
much time to go through them all. So that’s why I’m really happy that we have 
something that is ready, ready for us. And then I can think whether it’s good for my 
class or it’s not.” (Teacher 3, Pos. 38-39) 

“Well, because Kupion Kaupunki haven’t told us what kind of tools we can use. So, 
actually, I didn’t have any, but, but as I, if I teach AI literacy today, I think like it’s 
very important to teach children that if... they are on internet, that there are so much 
this criminals and stuff like that, because that is something that I really consider that 
this is something that we really need to teach the children”. (Teacher 7, Pos. 37) 

A smaller group of teachers with strong personal backgrounds in AI or IT expressed 

higher confidence in independently selecting and creating materials. Confident teachers, 
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such as teacher 5, created their own materials using various AI tools like ChatGPT and 

Padlet AI, and evaluated them based on their own expertise: 

“Usually I have used the ones that I have read about, that I have been educated 
about, that I have been taught about. And how do I evaluate? How they work while 
me using them myself. […] pretty much if I’ve used it properly, if I’ve done a lot of 
things with it. Uh, if I have heard a good things about it. So yes, that makes me more 
confident. (Teacher 5, Pos. 93-95) 

In conclusion, teacher readiness and competence revealed a gap between pedagogical 

motivation and practical implementation. Teachers wanted to implement active learning 

activities in their class; however, external policies and limited formal training limited their 

readiness to implement AI literacy. Their readiness created a highly subjective context that 

brought more advantage to those with personal interests or IT backgrounds. It sometimes left 

others feeling “underprepared” and made them more rely on spontaneous discussions in 

class than on following a set lesson plan. Moreover, a conceptual knowledge gap also 

existed where teachers felt confident with concrete topics but are overwhelmed by complex 

concepts such as machine learning and large language models. This deficiency in the 

integration of technological and pedagogical expertise made them depend on trusted 

resources (e.g., local ICT curriculum) to verify information and save time. 

6.2 Theme 2: Challenges in AI literacy implementation (RQ2) 

Participants reported a range of difficulties when implementing AI literacy in their 

primary school classes. These experienced and anticipated challenges are categorized into 

difficulties with explaining AI concepts to young students, integration into the current 

curriculum, and external challenges such as insufficient guidance, time constraints, and 

restrictive policies. 

6.2.1 Conceptual and pedagogical challenges 

Teachers, whether they have already taught AI literacy or not, have highlighted 

difficulties with the complexity of AI concepts and the challenge of finding effective teaching 

methods for primary school students. 

According to teachers who have implemented AI literacy, they experienced 

considerable difficulties in translating complex AI concepts into age-appropriate explanations 

for young students. For instance, one teacher found it challenging to make explanations 

suitable for all students because some children have more information about AI than others, 
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and younger children think in a very concrete way. They also worried about giving students 

misconceptions about AI and the ethical considerations involved. 

“I think it’s challenging that some children, they have more information and some 
don’t even really understand what the AI is. So when I’m talking about it. I see that 
not all pupils are able to process what I’m saying. Because these little children, they 
still think on a very concrete way, on a concrete level. So I think the challenge is 
how to make the explanation suitable for everyone, I guess. And also kind of ethical 
consideration like when I talk about AI, I don’t want to give them any misconceptions 
about it, so that is also a bit tricky so that I stay kind of neutral and explain what is 
needed but yeah, it’s not easy to explain AI to a child on a child friendly level. So I 
think that’s that challenge.” (Teacher 1, Pos. 46-49) 

The most challenging aspect for another teacher was not only addressing “how AI works” but 

also how students should use it appropriately. This teacher emphasized that AI should 

support learning rather than being a substitute for student effort.  

“I think the trickiest part is that for them it’s so easy to use it. So then if I ask them to, 
for example, write a story […], the idea is for me to see their language levels and 
their creativity […] they are like, oh, but can I ask AI for suggestions […] then when 
I’m trying to explain that I want to see your imagination, sort of the motivation to do 
the things on your own when it’s so easy to get the answer from the machine. That I 
find is the trickiest thing, not really the part of understanding how it works or any of 
that, because that’s what we talked about too. […] I need to see your work and I 
want you to sort of struggle and actually put effort in your work instead of just using 
the AI. That’s difficult to explain or not difficult to explain, but difficult for them to take 
‘cause they are like, OK, but it’s a faster way to do it, so I’m just gonna do it.” 
(Teacher 2, Pos. 28) 

Teachers also concerned about inadvertently giving students with idea for misuse for 

cyberbullying while trying to explain the sensitive concepts such as deepfake. 

“If I think about the deep fake ones and then knowing that you can take like your 
classmate’s face and then do something with that or like use it for bullying, that’s the 
the difficult bit in that is that I don’t want to give them the idea that, hey, there’s this 
thing too that you can do. Even though I’m sure that they already know it exists. So 
that’s just a tricky bit, like how to talk about something to not give them the idea how 
to do it” (Teacher 2, Pos. 12-13) 

These difficulties were further intensified among teachers who felt underprepared due to lack 

of education and training. Since the topic of AI was a “big mystery” to some teachers, they 

found all AI concepts quite hard to teach, or did not know AI details well enough to explain 

them confidently. Teachers also reported that students had many questions, so they were 

sometimes unable to answer them. 

“I can’t identify any specific concepts that would have been harder or easier 
because I think they all were quite hard for me to explain to the kids. […] because 
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they are so hard for me to understand myself, so I’m not able to explain them easily 
to the kids either.” (Teacher 3, Pos. 11-13) 

“I think it would be probably the details that I know myself. What are the problems 
concerning AI, like what kind of problems can there be? But I don’t think I know 
them so much in detail. So I think probably it would be difficult for me to explain like 
where can you find out if it’s true or not.” (Teacher 4, Pos. 8) 

“Kids have a lot of questions, and sometimes I just have to say that I’m not sure. I 
don’t know. Maybe it’s possible. Maybe it’s not.” (Teacher 5, Pos. 48) 

Even among more confident teachers, the gaps in their knowledge of specific platforms or 

tools students use hindered their ability to give clear and relevant explanations about the 

involvement of AI in social media. 

“Probably kids at that age are using a lot of social media and I really don’t know in 
what in in how many ways AI is involved. In social media and what does it actually 
do there? And the kids are so they are, I don’t know if they are deep in it, deeper 
than we are, and I they are using so many different social media channels in which I 
am not very familiar with. So maybe that is something that I’m not that comfortable 
with because I don’t use it myself. (Teacher 5, Pos. 27-30) 

Teachers who have not yet implemented AI literacy anticipated similar difficulties. One 

teacher noticed that older primary students (5th and 6th graders) were more exposed to AI 

through social media so that differentiating trustworthy sources from AI-produced content will 

be challenging. And some students might know more about AI than teachers, making it even 

harder to teach AI literacy at school: 

“I was thinking that it might be more difficult to teach the smaller ones, but now 
coming, come to think of it, it might be actually even more challenging to teach the 
5th and 6th graders because they are already influenced so much by AI and social 
media, where it is known that there are so many different kinds of sources that affect 
like social media and all the information that they have. […] they probably do and 
they have more experience in that. That is something that is probably the most 
challenging. […] mentioned my age, it’s something that I’ve never been exposed to 
myself so much. So I think in that way they are digi-natives as they say. (Teacher 4, 
Pos. 33-37) 

Another teacher also stated that the difficulty for young students to recognize the reliability of 

AI-generated information is their lack of extensive world knowledge. This made critical 

thinking and evaluation complex to teach to students at primary school level. 

“AI literacy is very hard for young children and well, everyone at school, these young 
people, because if you don’t have much knowledge about world. You can’t know if 
ChatGPT says something. You can’t know is it something that you can trust 
because you don’t have to acknowledge yourself. […] the children, they can’t do that 
because they really don’t have the knowledge that need there. So that would be 
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very hard, like, how can you check that is this true, what the AI is telling me. I also 
know that is very important to teach also to use those tools when we have those 
tools one day that the children also can use. So how  can they check theirselves that 
is this true or not because they don’t know how they can check it if they don’t know it 
theirself, because it’s very hard for the adults too.” (Teacher 7, Pos. 46-47) 

6.2.2 Curricular integration challenges 

 
Integrating AI literacy content into the current curriculum and normal lessons in Finnish 

primary schools presents a significant challenge for teachers. This stems from an already 

overloaded curriculum, the absence of dedicated time and structured approaches for AI 

education, and the difficulty of incorporating a new, rapidly changing topic into existing 

subjects.  

The most frequently cited difficulty is the already-packed volume of the existing 

curriculum content. Many teachers reported that they have to prioritize core skills or subjects, 

such as reading, writing, and mathematics, leaving little room for new content. This might 

result in AI discussions happening spontaneously rather than during scheduled lessons, as 

mentioned previously. 

“In our curriculum there is so much we need to do already so that it is a challenge to 
take something new on top of that kind of again because that happens all the time 
that there are more and more demands to teach something new. But then on the 
other hand, I need to teach the basics. I need to teach them to read. I need to teach 
them to write. I need to teach them to calculate maths. And that’s the main focus. So 
I guess I don’t really prioritize teaching about AI at the moment, when they have so 
many basic skills, they still need to learn.” (Teacher 1, Pos. 53) 

“I think at the moment the challenge in my own class is probably that there are so 
many other topics and subjects that are so important for them to learn, so that we 
are kind of thinking that maybe this is not one of the most important things.” 
(Teacher 4, Pos. 41) 

“I think that they are putting very much stuff here at school, like the 
Opetussuunnitelma. We have so much stuff to teach” (Teacher 7, Pos. 52) 

The lack of dedicated time and guidance for AI education further complicates the 

integration problem. Teachers reported that they struggled to find time for teaching and 

planning within the limited time at school. Others mentioned that they had to “figure it out” 

themselves and “nobody was telling” them “what to do” (Teacher 7, Pos. 53).  

“The biggest problem is though time lack of time.” (Teacher 5, Pos. 120) 
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“It wasn’t that easy. But because I often feel that if I’m doing something extra or 
something special, it’s either away from our other subjects, the time I mean it’s away 
from our subjects and like sometimes even more important things. So it’s a bit hard 
to try to find the right place and time for teaching all these new things. (Teacher 3, 
Pos. 49-50) 

“I don’t have my own class and mostly my lessons with the children are for the 
reading and writing and maths and English. So it might be one or two lessons per 
week for each class. So the time limit is quite narrow.” (Teacher 6, Pos. 64-65) 

“I think for me if I know for example that OK, well in Finnish class I’m supposed to 
talk about it, so I would know kind of like when to take the time to teach about it, but 
now it’s kind of unclear, like, OK, well, I should talk about it, but when and where 
and with what materials and so on.” (Teacher 1, Pos. 112) 

“I think it should be still implemented and some kind of criticality towards sources 
and information should be obviously talked about.” (Teacher 4, Pos. 41) 

Furthermore, teachers experienced difficulty in finding connections between AI literacy 

and existing subjects because there were no separate AI lessons. While some teachers find 

it “very easy to include” (Teacher 2, Pos. 35) in language classes because it is part of 

literacy, others considered AI as “a weird separate thing” that is “harder to integrate”. One 

teacher also mentioned that integrating AI discussions into normal lessons required teachers 

to be proactive and knowledgeable. 

“Usually I feel that I can integrate the ICT skills easily into other subjects, but I think 
with AI literacy it was more difficult because like many computer things that we do, I 
can easily integrate into Finnish language or English language or science, but this AI 
things was a bit more harder to integrate to other subjects and aims, because it feels 
for me such an like weird separate thing.” (Teacher 3, Pos. 46) 

“We have so little time in school, so we really need to think that how can we teach 
all the stuff that the Opetussuunnitelma really wants us to like teach. […] We really 
don’t have time for like build for lessons that we are only thinking, okay, what is AI? 
So that’s why I think it’s easier to put it in this kind of like we have already some like 
subjects that we can put it like here we are practicing this and this is coming like 
there. That’s my opinion because we really have so much stuff to teach today so 
and this is very important. So I think it’s something that you can, if the teacher 
knows by himself that, ah, this is where the AI would be great to teach. (Teacher 7, 
Pos. 29-31) 

6.2.3 External challenges 

Besides conceptual and integration challenges, many external challenges also hinder 

the successful implementation of AI literacy in primary school.  

First, the lack of comprehensive guidance and training was mentioned as the most 

limiting factor among participants. Teachers consistently reported that they received “very 
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little training” or “nothing really” related to AI literacy from school, city, or national agencies.  

Teachers were also unsure about what they were allowed and not allowed to do with AI and 

hesitated to implement AI literacy topics in their classrooms. For instance, some teachers 

received only warnings about AI use rather than pedagogical guidance. Therefore, they had 

to independently determine appropriate content and instructional approaches for their 

students. 

“We haven’t really been told what should we teach about AI. So if I would do it, I 
would need to just decide it myself and search all the things myself. […] I don’t feel 
that we have been provided with some guidance. Apart from that, we have mostly 
received some warnings that, oh, you shouldn’t use this on your work computer or 
you we are not allowed to use ChatGPT or something like that. So mostly 
restrictions to what is allowed on the work computer and what is not. But that has 
nothing to do with teaching. It’s mostly like what kind of tools the teacher can use in 
their own job, with their own school e-mail address.” (Teacher 1, Pos. 56, 59-62) 

“I don’t think we’ve got enough instruction. I don’t really even know what we are 
allowed to do with A and what we are not. So it’s a bit like we’re still waiting who’s 
going to tell us all these things to us and. Who’s going to tell us how we should work 
with AI and how not?” (Teacher 3, Pos. 65-66) 

“We were just informed that we should cover AI literacy this school year without 
knowing enough of the topics or without having any training or tutors here at school 
to do it with us so I think most of the teachers are not doing it this year yet.” 
(Teacher 3, Pos. 61) 

“We haven’t had any education about AI. So I think that there are a few things we 
have ourselves figured out” (Teacher 6, Pos. 31) 

Others also indicated that they had no education or training in AI literacy and relied heavily 

on a trainee and the local ICT curriculum. They noted that instructional guidance on how to 

teach AI remained unclear.  

“I haven’t had any education on AI when I was studying at the university because I 
graduated already in 2010 and I also haven’t had any workshops or trainings for 
teaching AI. […] but the local ICT curriculum was a really big help and also the 
training in our class was a really big help but it might be that without the help, I never 
even tried these things at school as we haven’t yet got any clear instruction or like 
instruction how to teach these things to the kids.” (Teacher 3, Pos. 10-11) 

In several cases, teachers emphasized that the city has not provided any advice or guidance 

on teaching AI. They also noted that existing guidance on teaching AI to children in the local 

ICT curriculum was not widely discussed among teachers at school. 

“Kaupunki hasn’t bring us any advice how to do that and haven’t even like mention it 
in anywhere and we don’t have any guidance like how to teach AI or anything 
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because I really have been looking for it because I use AI pretty much in my free 
time so I know how does it work and things like that, but there haven’t been any 
guidance for us teachers. So this is, I think this is pretty weird that why we don’t 
have it, because it is said that it is very important today to teach. So that is a big 
challenge, I think, right now.” (Teacher 7, Pos. 4) 

“I know that there is a local ICT curriculum and we really we really don’t discuss 
about it as like we all teachers together.” (Teacher 7, Pos. 10) 

Second, time constraints were consistently cited to be a major challenge by most 

teachers, whether or not they implemented AI literacy in their class. Teachers already had 

extensive curricula to cover, and integrating new topics like AI literacy without dedicated time 

was challenging for them. As mentioned in the previous section, the school days were short, 

which forced teachers to prioritize main subjects. This pressure meant that AI literacy 

became an “extra drop” or an “extra pressure” rather than an integrated part of teaching. In 

addition, the fact that there was no specific time allocated for integrating AI literacy topics into 

regular subjects made it difficult to plan and execute lessons effectively. 

Third, teachers reported that city-level policies on age restrictions limited their active 

learning teaching activities when teaching AI literacy to students at primary school level. It 

created the disconnection between theoretical knowledge and practical application. One 

teacher explained that “for our city, the use of AI is not allowed for kids under 13 and they 

should not even be able to access it with their computers” (Teacher 2, Pos. 2). This 

prevented her from using interesting activities where students have to use AI. Other teachers 

also confirmed that “kids are not allowed to use it themselves at school at the age of now 

during their primary school years” (Teacher 5, Pos. 50). Teachers felt that the city restriction 

was tightening their hands to teach AI literacy properly. They found it “a bit silly” that the city 

pretended students were not using AI at this age because students knew how to bypass 

school-blocked sites and were probably using AI at home. Another teacher (3) also 

mentioned that school accounts restricted students’ access to many useful or fun websites 

for learning and practicing AI during her lesson. Furthermore, teacher 7 also pointed out that 

they could not use AI at school because they did not have licenses and clear guidance on 

using AI tools with students regarding data privacy. All of these hindered practical AI 

education in primary schools. 

Fourth, the lack of accessible and relevant teaching materials is also a challenge for 

teachers when implementing AI literacy education in primary school. While resources from 

the city exist, teachers reported that they may not comprehesive enough for AI literacy or 

were not communicated broadly to all school staff. Three teachers mentioned that they 

primarily used the local ICT curriculum to guide their AI teaching because it was “easy” and 

“made by teachers”. However, they believed it needed to be developed. Meanwhile, other 
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teachers had not used it much recently or checked it for AI materials. One teacher (7) 

emphasized the need for “trustful” materials from national agencies, for example, 

Opetushallitus, with clear explanation and guidance and “examples about real world”. Other 

teachers also took materials “recommended by someone or if they would be a little bit more 

widely used” (Teacher 4, Pos. 29) or even produced materials themselves, which indicated a 

gap in available resources for teaching AI literacy. 

Finally, a few teachers mentioned that technical difficulties and device availability could 

cause challenges in teaching AI literacy. They experienced low internet speeds, faced 

computer issues, or had other technical problems at times. Teachers also noticed that while 

devices at school could be booked, they were not always immediately accessible or available 

to all students. 

In summary, teaching AI literacy in primary schools encountered many challenges. The 

primary challenges from their interviews are a lack of official guidance, training, and limited 

time. Teachers also encountered pedagogical difficulties with restriction policies, explaining 

technical AI concepts, or addressing ethical concerns. Their teaching was further constrained 

by shortages of quality teaching resources and technical difficulties. These external 

challenges collectively create a challenging environment for teachers in Finnish primary 

schools and hinder their ability to implement AI literacy confidently and effectively. 

6.3 Theme 3: Current support and resources (RQ3)  

Participants received varied types of support for implementing AI literacy. Analysis of 

their responses showed that support usually came from colleagues and resources rather 

than from formal training and guidance. 

One of the most common forms of support teachers received was collaboration and 

knowledge sharing among colleagues. Many teachers usually exchanged ideas, tips, and 

resources with their colleagues on how AI tools can improve their personal work. 

“I have basically mostly received some ideas from colleagues. For example, I 
actually use this DeepL when I translate some materials to English because we 
have this bilingual class and sometimes that can be helpful. But yeah, most tips 
come from colleagues.” (Teacher 1, Pos. 59) 

“I think then it’s mostly been like the colleagues.” (Teacher 2, Pos. 80) 

“I have learned some things from another teachers. They have shown me how they 
use AI, for example, in their work, not specifically with the children, but I have been 
having good tips, for example, how to make stories with AI and do those with the 
children. And I had used AI for making pictures. But most of the guidance I’ve got 
from our colleagues.” (Teacher 6, Pos. 74) 
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Additionally, “digital tutors” within schools, who are specialized in digital skills, were offered 

advice or even came to the classroom to help teachers teach specific topics. However, this 

support was sometimes limited because of these tutors’ availability and time constraints. 

“We have our digital tutor, Digitutotit, the digital tutors that we have at school and 
those people receive like extra teaching and extra courses and they can help any of 
us teachers that don’t have a chance to go there. (Teacher 2, Pos. 62) 

“What I find is this Digitutorit […] works really well. So every school has these 
people that are specialised in the digital things and they are usually passionate and 
interested about it themselves. So then those people go for the seminars and then 
bring their knowledge to the school […] they can do the sort of personalizing or 
making the lesson plan for a certain class. […] they can help specifically that teacher 
and how to do it for that class.” (Teacher 2, Pos. 92-93) 

“But they don’t have that much time to come to the class to teach. I know that years 
ago. There were sort of digit tutors coming somewhere from the municipality and 
they were coming to the class to have lessons like this for the kids and I could like 
agree with them that which are the subjects or the topics that I want to cover with 
them and their help.” (Teacher 3, Pos. 79-82) 

There was also a teacher (5) who received significant support from a trainee in her class. 

She thought it was “very useful” to have a person who “knew a lot more about AI” and led the 

lessons with her. This was important for her to even attempt teaching AI literacy this year. 

Another significant source of support for teaching AI literacy comes from the ready-

made materials in the ICT curriculum with instructions and lesson materials provided by the 

city. This official resource was mentioned in all teachers’ responses. They recognized that AI 

literacy content was recently added to the calendar this school year. While some teachers 

found it helpful and a good guideline, others admitted that they haven’t used it much or found 

it needed further development in AI content.  

“The local ICT curriculum was a really big help.” (Teacher 3, Pos. 11) 

“I could teach them with the local ICT curriculum, because I think that there are quite 
good lesson plans” (Teacher 6, Pos. 15) 

“This digital calendar page offers lesson ideas and probably also for AI, but I haven ’t 
personally this year searched any material from the digital calendar there about AI” 
(Teacher 1, Pos. 78) 

“The local ICT curriculum is something that I haven’t used that much. Because I 
think that it needs to be developed” (Teacher 5, Pos. 174) 

Many teachers, on the other hand, reported receiving little to no formal training in 

teaching AI literacy from their schools, municipalities, or national agencies. One teacher (3) 
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noted that their university education in the past did not provide AI training, and she has not 

participated in any further workshops since then.  

“I think we have received very little training from our from any upper level.” (Teacher 
1, Pos. 59) 

“I think we haven’t really gotten anything that would have been for all of us, for all of 
our teacher community. So there have been some. That have been suggested, but 
we haven’t been able to take part yet, so not really much”. (Teacher 4, Pos. 48) 

Another mentioned that while the city offered some courses, they were mostly in the 

evenings. Therefore, teachers with families found it difficult to attend.  

“I think the city has offered courses and we have these like short, maybe a few hour 
long sort of courses. But a lot of them are during the evening, like we don’t do 
courses during the actual teaching time. So then you would do it for free. And then 
because I have two more kids at home, I have not my my time after the lessons 
goes for them. But we have been offered, so I can say the city has offered it and I 
know that some teachers have done it.” (Teacher 2, Pos. 62) 

The city provided upcoming AI training at the beginning of the next school year was also 

mentioned by several teachers as a potential support in the future. However, they thought it 

was going “backward” with “one year too late” because they were expected to start teaching 

AI literacy from this year. 

“I’ve heard that in August when the school start starts, we always have two training 
days for the teacher and someone told me that one topic will be AI and AI teaching. 
Then in August, but it’s like coming one year too late because we were supposed to 
start already.” (Teacher 3, Pos. 67) 

“Most of the teachers need more education, more training on the topic. And this year 
it’s going backwards. We first get the instruction to teach this and then we are 
getting the school training later. So didn’t went really well.” (Teacher 3, Pos. 122-
123) 

One teacher indicated that the training they received was focused on how to use AI for their 

work to make their job easier. This support was found to be “very useful” for producing 

teaching materials and for saving time, rather than for teaching AI to students. 

“I know sometime there was something, but I think it was mostly about how can you 
use AI in your own job instead of focusing on how to teach it to children.” (Teacher 
1, Pos. 92) 

While some teachers were aware of the national guidelines from Opetushallitus, they noted 

that it was not widely shared or known among teachers.  
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“I’ve been myself, reading this AI literacy in Opetushallitus there is this guidance I’ve 
been reading it, but I know that nobody has said to me, like... at my work to do that.” 
(Teacher 7, Pos. 104) 

In the absence of comprehensive institutional support, teachers had to rely on online 

resources and information, such as Facebook groups for teachers, articles, and news. Those 

with more confidence in AI even took an AI course from an external training institution or 

leveraged their background in information technology studies at university. 

“It’s mostly just what I’ve seen online and what I’ve looked online from like different 
Facebook groups or somewhere with teachers.”  (Teacher 2, Pos. 6) 

“Everything I know about AI and AI literacy comes from my everyday life and all the 
experience online that I do in my free time or by reading the news.” (Teacher 3, Pos. 
92) 

“I’m reading articles and following news. So yes, I’m up to date” (Teacher 5, Pos. 
45) 

“External training, yes. Run by the universities and I’m thinking of one specific it was 
this AI firm. It was last year. […] Code School, Finland” (Teacher 5, Pos. 135) 

“That is because I’m interested in it, because I study information technology myself. 
So that’s why I know a lot of it, and I’ve been using it a lot in my studies because I 
study information technology in a University of Applied Science.” (Teacher 7, Pos. 6-
7) 

 In summary, teachers received more support from colleagues and resources than from 

formal training and guidance. Teachers mostly got support for teaching AI literacy from the 

collaboration time with colleagues, asking school digital tutors, or working with classroom 

trainees. They had to spend their free time searching for resources online or rely on their 

technical knowledge to teach AI literacy because of delays and inconvenient schedules in 

formal training. Besides, official resources from national guidelines or local curriculum 

required more development and were not widely used among teachers. These gaps in formal 

support from official institutions resulted in teacher underpreparedness and the inconsistency 

in AI literacy education across primary school classrooms. 

6.4 Theme 4: Future suggestions and recommendations (RQ4) 

Teachers offered many suggestions to improve AI literacy education in primary 

schools. They reported the need for clearer guidance, targeted training, and more accessible 

resources. Their recommendations could tackle the remaining challenges and facilitate the 

transition from temporary to permanent support model for teachers.  
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6.4.1 Clear guidance and expectations 

More explicit instructions from city or national agencies about what should be taught in 

AI literacy are repeatedly requested by teachers. They mentioned that it should cover 

detailed guidelines on AI concepts, appropriate pedagogical approaches, and a list of AI 

tools allowed for use by teachers and students. 

“We could get a bit more clear instructions. What is expected? Of course, the Digital 
Calendar thing is good, so I think that’s already a good tool. But yeah, kind of clear 
expectations. What are we supposed to teach? What AI tools are we allowed to 
use? What AI tools are the children allowed to use? So kind of having a more clear 
idea of what is expected and what is safe to use.” (Teacher 1, Pos. 106-108) 

One teacher highlighted the need for having clear explanations of what is legal and illegal 

when using AI in teaching and learning at the primary school level, concerning data privacy 

and personal images. 

“Something like that is very clear that you can do this, but you can’t do that, because 
if you do that, then it would be illegal, but if you do this, then that is totally fine. And 
this is very important to teach for adults and children, because there is, I know that 
many people don’t know that if you put your own pictures and all your secret data to 
AI, that is not okay. And please don’t do it.” (Teacher 7, Pos. 86) 

Instead of treating AI literacy as a separate topic, teachers suggested integrating it naturally 

into existing subjects such as Finnish, English, social studies, or art. This would help 

teachers find dedicated time for it and make the learning more contextual, relevant, and 

engaging. 

“I think if there would be some chapter about AI in, for example, social studies book. 
Or in the Finnish book, maybe then it would come naturally that OK, well, actually 
now we have a lesson about it, so let’s read what does it say and what are we 
supposed to be learning.” (Teacher 1, Pos. 114) 

“I think it’s very easy to include, especially in the Finnish language and the English 
language.” (Teacher 2, Pos. 35) 

“English and Finnish at least, yes. Also maybe art if we are watching like different 
types of pictures or videos also.” (Teacher 3, Pos. 55) 

“It should be something that can be easily adapted. Like you can take, how can I 
take this into my maths or biology or something like that? It would because I think 
that if it would be just a separate thing teachers will probably say that, oh, I don’t 
have time to do this or so that it can be integrated into subjects.” (Teacher 4, Pos. 
79-80) 
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Meanwhile, some teachers proposed having separate ICT lessons once a week to cover 

digital skills, including AI literacy, without adding more pressure for them when teaching 

existing subjects. 

“We should have a separate ICT lesson once a week. And this would enable 
teaching all the skills for the kids without so much pressure for us teachers.” 
(Teacher 3, Pos. 46) 

Teachers also wanted to have consistency and equal learning opportunities for all students 

with a defined curriculum and schedule. For them, an ideal model would include a clear 

“package of things” to do within the “Vuosi kello” (year block) or the local ICT curriculum with 

an outline of what to teach each month or term at school. 

“The easiest thing is that if there is a very clear package of things that we are 
supposed to do. And it’s kind of ready to be implemented so that we don’t need to 
do all the searching and all the thinking, but it is something that happens naturally. 
Also, I think it would be easier to teach it if there are. Yeah, I think for me if I know 
for example that OK, well in Finnish class I’m supposed to talk about it, so I would 
know kind of like when to take the time to teach about it.” (Teacher 1, Pos. 112) 

“Although I’m not sure if it has this Vuosi kello, we call it a year block. Now what do 
you do in? In January, what about what do you do in February and so on? Just I’m 
not really sure that every class teacher uses it.” (Teacher 5, Pos. 194) 

“I think that in the local ICT curriculum calendar […] it’s easy to follow something like 
this calendar, teachers know what to do in what kind of schedule during the year. 
And when there is this minimum we need to do, I think it’s equal for the children also 
that everybody learns these things.” (Teacher 6, Pos. 103) 

6.4.2 Training and professional development 

Teachers expressed a strong desire for practical workshops where they could actively 

engage with AI tools and learn how to apply them in their teaching. These workshops should 

provide theoretical knowledge and practical experience to help teachers develop their own 

teaching approaches. Training should shift its focus on pedagogical use from showing 

teachers how to use AI for their job to demonstrating how to teach AI literacy to students. 

“I would be interested in attending some training or workshop where they would give 
ideas on how the children themselves could use the AI and how we would make it. I 
guess a part of learning. It would be a learning tool instead of just a tool for them to 
get their things done faster and with less effort from themselves. And then I’ve seen 
a lot of teachers have used it. Well, not a lot, but I’ve seen online teachers who’ve 
used it for English lessons, for example, and different kinds of prompts that teachers 
have told their students to do with AI and then see. What comes up with that? So 
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those kind of workshop or workshop or like training would be really interesting when 
I have the time.” (Teacher 2, Pos. 84-85) 

“I felt that most beneficial are workshops or something practical where you can 
practice yourself. So in that kind of environment you can also I don’t think ready 
made lesson materials well those ones partly. As well, but something that you could 
plan as you go as you’re learning, so you get your own kind of feel to it as well. How 
to do that so that it wouldn’t be so ready yet, but you can do it yourself and in that 
respect it would be good if there was technical support. And we’ve had this kind of 
thing sometimes when we’ve been learning new things, this kinds of workshops and 
I think those workshops really nicely where you get both a little bit of the facts and 
some like kind of theory first and then you can implement it yourself.”  (Teacher 4, 
Pos. 65) 

“There should definitely be good teaching, maybe these workshops where we could 
make ourselves aware of that properly and then start using it together in teams or in 
pairs. So that’s probably something that we need time, using time getting familiar 
with it ourselves first. Pretty well before starting to use it in classes. Although kids 
know a lot about it, some of the kids are very aware, some are not at all.” (Teacher 
5, Pos. 208-209) 

“I think that it’s important that every of these comes true because we need training, 
all this works of the teachers needs to try themselves first, so after that they can 
teach things and the ready-made lesson materials helps us teachers to go through 
these things at classes with the children.” (Teacher 6, Pos. 95) 

They also suggested that training should be free, easily accessible, and ideally conducted 

during work hours to accommodate their busy schedules. For example, hybrid or recorded 

sessions could be useful for teachers with geographical challenges. 

“These days teachers, I mean there are very little resources to pay for different kind 
of trainings. So unless it’s something free, then usually it’s difficult to join in this kind 
of trainings.” (Teacher 1, Pos. 92) 

“I think this kind of thing should be also done during the work time so that we would 
have the possibility to take part in it to get there as a as a community at work. I think 
this is a big thing so that we could have training that we can take part and it can be 
part of our work time. So that kind of thing we haven’t had. We’ve had some. There 
are possibilities like every month we get these training suggestions that you could 
attend. Maybe in those ones we’ve had a possibility, but I don’t think it has been 
very like widely offered for us so that we could take part in it.” (Teacher 4, Pos. 50) 

“When teachers need to study something new, it’s always that we need to use our 
free time for it. It’s like, so sometimes maybe Kaupunki will give us some time that 
now you can train this, but it’s very rare that we really don’t have the time to learn 
new things. And I think that we really need that.” (Teacher 7, Pos. 154-156) 

“Every year there is this conference called ITK 2025, 2026 and all, but that’s very 
expensive. […] It’s by the Opetushalitus. […] should be free and accessible for all of 
the teachers. […] I can see that it’s in Tampere and Helsinki, mostly in the southern 
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part of yes, so far from here, so you have to travel although it’s free. […] It should be 
in hybrid […] It should be recorded.” (Teacher 5, Pos. 248, 251, 258, 262, 264, 266) 

“I also know that we really don’t have this training time a lot for teachers because we 
have so busy schedules, but it would be great if it’s only a short time, like only 20 
minutes or something like bang, bang, bang, and like this is it. And then just here 
are all the materials and this is where you can ask more and they can give us 
something like their emails or something and then we can discuss more if we have 
questions. Then people will remember those things better.” (Teacher 7, Pos. 123-
124) 

Since many teachers lack foundational AI knowledge, they recommended that training 

materials be concise, simple, and easy to understand to prevent technical misunderstandings 

and hesitation in teaching.  

“Some teachers know a lot of things and some they can only use the basic things 
and they just don’t know anything more about computers. So it’s the materials need 
to be for those who really don’t know anything because we who are interested about 
it, we will find the materials that we want by ourselves. But we need materials for 
those who are not interested about this.” (Teacher 7, Pos. 128) 

“It needs to be very short and very like basic things that the teacher when they’re 
reading it, they like understand themselves what is it about because I know that 
many adults don’t know how the AI is working if they are not interested about it. 
They don’t care how does it work? What is this? What’s happening in LLMs or 
something? So I think that that needs to be very short and basic things so the 
teachers know that, ah, yes, I can teach this and this is enough. Because if it’s too 
technology and something, if it’s too technical and the words are something that 
teachers don’t understand, they just don’t, they just think that, well, somebody else 
will teach this some way, somewhere.” (Teacher 7, Pos. 110) 

6.4.3 Resources and tools 

The provision of ready-made lesson plans and materials developed by experts was 

highly valued among teachers. These resources could help them feel more confident and 

save their time and effort when teaching AI literacy to students. The local curriculum was 

considered a helpful resource among official sources; however, teachers expressed a desire 

for more comprehensive AI content within it. 

“Ready-made lesson materials are always like my go to for everything because 
because that’s anything that is ready made is something that I’m ready to try.” 
(Teacher 2, Pos. 84) 

“The ready-made material and ready-made lesson plans also help a lot. So they 
would make me more confident if I have some good material ready for me made by 
someone who knows more about these things. […] We need ready made lesson 
plans and materials to make it easier for everyone to teach.” (Teacher 3, Pos. 125) 
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“The ready-made lesson materials helps us teachers to go through these things at 
classes with the children.” (Teacher 6, Pos. 96) 

“I would go to the local ICT curriculum because it’s easy, it’s faster for me and I’m 
sure that the material there is like good and made by teachers also or experienced 
specialised teachers. So I would go there because if I go to the Internet, there’s so 
much to choose from that I could never be able to make the selection. So I would 
rely on the local ICT curriculum because it would save my time and effort a lot.” 
(Teacher 3, Pos. 26) 

“The local ICT curriculum we have in school is quite good, and there would be more 
AI things in there […] so improving and give more lesson plans for AI in the 
curriculum would be good.” (Teacher 6, Pos. 103) 

Teachers also suggested the need for AI platforms designed for primary school students to 

practice with appropriate age limits and privacy settings in a safe environment. They believed 

that it would solve the limitations of restriction policies on students’ use of AI tools in primary 

schools. 

“I’m wondering if it would be in a teaching situation and you would have the teacher 
there. Could that be one way of going around it or could it be then allowed? But 
that’s what I think that even the 5th and 6th grader should be allowed to practice it 
with the actual like the program and the app and website.” (Teacher 2, Pos. 99) 

“The stuff that I needed to be like a tool for learning. Instead of a tool for making 
things easier because I still want the learning to happen and that’s the thing that 
worries me that if my pupils just learn that, oh, they don’t have to learn anything, 
they can just ask. Like how dumb are they going to get then or like their abilities? 
Because you still need to learn things. If you’re driving a car, you need to learn how 
the car works, you need to learn the traffic symbols and all that. If we just 
automatize everything, what’s going to happen? And then also the environmental 
aspect, like the use of water and power and electricity and all that. That I would like 
to be part of it. So the ethical and ecological stuff, but then like how could you use it 
for yourself? That I think would be really important.” (Teacher 2, Pos. 120-121) 

“Want to have a model like an AI model for kids […] that they can practice with […] 
age limit or privacy setting.” (Teacher 2, Pos. 124-126) 

Besides, teachers also requested the development of an AI educational tool to help them 

generate materials tailored to students’ needs without worrying about data privacy or ethical 

issues. They also needed technical support when there were some problems with these AI 

tools. 

“I hope that someday we will have these tools for only education that we can use. 
[…] I really would appreciate some tools that, if the students do some work, I can put 
it to data there and the AI will tell me that Ok, this student needs this kind of support, 
and maybe the AI will also do for me those materials that I can use for the children, 
and then my job is easier and I can focus on talking to people, like pupils and this 
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communication. So I don’t have to, I will have more time for people, communication. 
So that is something that I hope that we will have. Not something like what we have 
right now, this ChatGPT kind of thing, because we really don’t, there aren’t many 
things that really change our work as a teacher, we can’t put our own data there 
because it’s illegal and something like that.” (Teacher 7, Pos. 158-160) 

“Of course, we need technical support if we need, if there is some kind of problems” 
(Teacher 6, Pos. 96) 

6.4.4 Collaboration and community support 

Teachers emphasized the important role of community and collaboration in 

implementing and improving AI literacy education at the primary school level. They offered 

suggestions for developing a supportive and knowledgeable environment where teachers 

share ideas, experiences, tips, and pedagogical practices.  

“I think that also would be really good so that we can learn from another and support 
one another.” (Teacher 4, Pos. 93) 

“For the teachers together with […] these AI guys in our school, these AI teaches or 
teaching other teachers” (Teacher 5, Pos. 216) 

“When we have this common planning time, it’s easier to talk with the other teachers 
and make the plans together and try to figure out how we can do this and what 
should we do now. And so every kind of guidance about AI is good. […] joint 
information and peer collaboration is quite important.” (Teacher 6, Pos. 96, 98) 

They also highlighted the need for dedicated collaboration time within the school schedule.  

While some planning time existed, it was used for other meetings. Allocating time for 

teachers to plan together, discuss challenges, and share successful strategies for integrating 

AI literacy in primary school would be valuable. This collective effort would make AI literacy a 

shared goal for the entire teaching community and develop more consistent and effective 

education for all students. 

“We have that time preserved in our schedule, but mostly it’s used for meetings. But 
planning together with a colleague, I always like doing that and sharing the ideas 
and that’s a lot of the times we do that that when somebody finds something that’s 
useful, a website or some sort of a good resource, then we share it with each other.” 
(Teacher 2, Pos. 89-90) 

Furthermore, the existing “digitutor” model, which supports and trains teachers, is valuable 

and should be maintained and possibly expanded. These digitutors could help bring 

knowledge from seminars and courses back to their schools and help other teachers 

personalize lesson plans for their classes. However, teachers also suggested that these 
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tutors need to have more time to support their colleagues because their current schedules 

are too tight. 

“I think definitely there should be like at the moment there are these digitutors, they 
they should be kept and this kind of model should continue, that there are people 
who you can ask from.” (Teacher 4, Pos. 74) 

““But they don’t have that much time to come to the class to teach. I know that years 
ago. There were sort of digit tutors coming somewhere from the municipality and 
they were coming to the class to have lessons like this for the kids and I could like 
agree with them that which are the subjects or the topics that I want to cover with 
them and their help. So that was a really good way of doing these new things that I 
find hard because then I could choose that we could do this together.” (Teacher 3, 
Pos. 79-82) 

Another innovative idea centered on using students’ natural curiosity and advanced AI 
knowledge. Teachers suggested encouraging student-led learning, where older or more 
knowledgeable students could teach their peers or even assist teachers in the classroom, to 
create a more collaborative environment. They mentioned voluntary courses or clubs, for 
example, the existing media club or ICT class could help students develop these 
understandings and skills equally. This approach also helps bridge the knowledge gap 
between some teachers and the digitally native students. 

“I don’t know what they’re called in different schools, but we have experience on that 
too, like teacher, student, team, teaching different classes using AI because the kids 
already have a lot more knowledge of that too, so they could be taught as well. 
Maybe there could be voluntary courses for kids. Like the media club in our school, 
for example, but it could be inside our school days too. Maybe one of the voluntary 
subjects that 4th and 5th graders are choosing at the moment for the next school 
year, so the 5th and 6th graders are having these voluntary subjects. […] it could be 
separate courses, like voluntary, for the kids who are especially interested in it, and 
they could spread the knowledge to other kids too while they are taking the course. 
[…] With a very skillful teacher who could use it. The kids could be teaching other 
kids other classes by using AI.” (Teacher 5, Pos. 216, 220, 223) 

In summary, the best way to support teachers in integrating AI literacy in primary 

education is to combine official training with detailed guidelines and resources. Teachers 

expected education authorities to organize workshops on AI teaching methods during work 

hours. They also want to have safe and appropriate AI platforms for primary students and 

teachers to avoid current access problems. Furthermore, building a supportive school culture 

with more time for planning, expanding the digital tutor support model, and student-led 

learning projects can close the knowledge gap and help all students get equal AI education. 

These supports could elevate teachers’ confidence in teaching AI literacy and create a 

consistent and high-quality education for all primary school students. 



53 
 
 
 

 

7 DISCUSSION 

The purpose of this thesis was to explore Finnish primary teachers’ competence, 

challenges, and support needs in implementing AI literacy education in the context of the 

first-year implication in a local school. In this chapter, the main findings from the interview 

data will be interpreted in relation to the AI-TPACK framework and existing literature. The 

results will also examine the reliability and the limitations of the study, and suggest areas for 

future research on integrating AI literacy into primary education. 

7.1 Teachers’ readiness and competence to teach AI literacy in 
primary education (RQ1) 

The findings revealed that Finnish primary teachers evaluate their readiness and 

competence to teach AI literacy as low to moderate. Their assessment in this study was 

based on their perceived preparedness, confidence in explaining specific concepts, 

pedagogical adaptability, and ability to choose appropriate teaching materials. The low level 

of competence among the interviewed teachers was mainly because their understanding of 

AI (AI-TK) was limited and mostly self-developed through personal interest or IT 

backgrounds. Without personal initiative, they felt not ready due to a lack of formal training 

and guidance. This self-evaluated lack of readiness corresponds to the results of large 

surveys in Sri Lanka, where ICT teachers’ self-efficacy and readiness to teach AI were very 

low, with insufficient AI expertise to deliver a standard curriculum (Rajapakse et al., 2024). 

Many teachers also reported that their AI literacy instruction was unanticipated and occurred 

spontaneously during lessons in response to students’ questions. This forced them to rely on 

their personal backgrounds or on the assistance of a colleague or tech expert in their class. 

The findings from the research of Mertala et al., (2024) support this, which found that Finnish 

teachers lack the expertise to teach technical machine learning content independently. 

Teachers’ confidence in explaining AI varied with the complexity of its concepts and 

reflected a conceptual gap in their content knowledge (CK). They felt highly confident and 

had strong pedagogical content knowledge (PCK) when teaching basic and visual AI 

concepts, such as AI image authenticity, to their students. However, their confidence 

declined when dealing with technical CK, for instance, machine learning or large language 

models. This supports the observation of Ilma and Rohmah (2025), who found that teachers’ 

understanding of AI concepts affected their ability to evaluate generated content and deliver 
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effective classroom practice. The difficulty teachers faced in translating abstract AI concepts 

into comprehensible language to children also revealed a friction in their PCK. It reflects the 

challenges of explaining abstract AI definitions in primary school settings in the prior 

systematic review by Yim and Su (2025). Besides, there were also ethical concerns about 

inadvertently giving ideas for cyberbullying while trying to explain the risks of sensitive 

concepts like deepfakes. This highlights the accuracy concerns raised by Bui et al. (2025), 

where unclear concepts lead to hesitation when teachers explain how these tools work to 

young students. This deficiency in CK limits teachers’ PCK because they struggle to break 

down complex AI mechanisms in an ethical and age-appropriate way. It also indicates that 

AI-TPACK in primary schools requires a more advanced ethical management approach, 

referring to the human-centered mindset goals found in the UNESCO’s AI Competency 

Framework (Horowitz et al., 2024). 

Further, teachers agreed that active learning is the most effective method for teaching 

AI literacy to primary school students, based on their pedagogical knowledge (PK). This 

connects with the findings in the systematic reviews of AI literacy in education, which showed 

that constructivism, project-based learning, programming, human-agent interaction, and 

experimental learning are the most common approaches (Yim, 2024b; Yim & Su, 2025a, 

2025b). However, their ability to provide students with interactive learning experiences (AI-

TPCK) was limited by city-imposed restrictions. Teachers who have taught AI literacy were 

forced to move from their desired active-learning pedagogy to theoretical explanations or 

analogies. Meanwhile, those who have not taught AI literacy based their confidence on 

theoretical ideals and saw the restrictions as challenges that prevent them from teaching AI 

lessons.  

Additionally, teachers’ competence in material selection and evaluation (AI-TCK) was 

characterized by dependence on official resources, especially the local ICT curriculum and 

the national guidelines. They felt overwhelmed by unverified online information due to their 

lack of AI knowledge and prioritized ready-made materials for their accuracy and time-saving 

benefits.  Only some teachers with strong technology backgrounds reported confidence in 

selecting, generating, and evaluating their teaching critically with generative AI platforms. 

The reliance on external validation is consistent with Ng et al., (2023) claimed that teachers’ 

understanding of AI is underdeveloped, and co-designed lesson packages helped them 

evaluate and adapt AI literacy materials to their subjects efficiently. 
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7.2 Challenges in AI literacy implementation in Finnish primary 
education (RQ2) 

The results show that Finnish primary school teachers experienced and anticipated 

several challenges when implementing AI literacy into their classrooms. The main challenges 

mentioned in the interviews were the lack of formal guidance and training and time 

constraints. Teachers also struggled with pedagogical challenges when facing restriction 

policies, explaining abstract AI concepts, or handling ethical issues. Their attempts to teach 

AI literacy were also hindered by operational difficulties, including shortages of quality 

teaching materials and technical problems. 

The most reported challenge in this study was the lack of clear guidance and formal 

training. Many teachers stated that they had received little instruction on what AI literacy 

should cover, how to teach it, which tools were allowed, or which practices were appropriate 

for primary school students. They had to determine these matters independently based on 

their personal interest, online searches, or help from colleagues. Teachers were expected to 

implement AI literacy before a sufficient pedagogical support structure had been established. 

These findings are consistent with previous research, where it has been shown that 

insufficient professional development remains a major challenge to implementing AI in 

education (Mazi & Yildirim, 2025; Revenaya et al., 2025; Vogt et al., 2025; Zhang et al., 

2024). The lack of official guidance appeared to lower teachers’ confidence and made it 

harder for them to teach AI literacy in the classroom (Delcker et al., 2025; Ilma & Rohmah, 

2025). This challenge indicates gaps in teachers’ AI-TK and AI-TPK because they lack 

familiarity with AI tools and pedagogical knowledge necessary to implement them for 

different age groups. 

Another challenge identified in this study was the difficulty of integrating AI into the 

current curriculum due to time constraints and curriculum overload. Teachers found it hard to 

plan when and where to teach AI literacy in their lessons due to the lack of time. They had to 

focus on core subjects before introducing new topics, such as AI literacy (Bihan, 2024). 

These AI discussions occurred spontaneously in response to students’ questions. Previous 

studies have similarly shown that the implementation of AI literacy in primary school depends 

on a more developed curriculum design and guidance (Gong et al., 2020; Su, 2024; Yim & 

Su, 2025b). Besides, some teachers considered it possible to include AI literacy content into 

linguistic subjects, while others experienced it as a separate and unfamiliar topic. It reflects 

the limitations in teachers’ AI-TPK when they struggle to position AI literacy content 

pedagogically within existing lesson structure. This also links to the finding that clear 
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curricular guidelines help integrate AI into existing subjects more effectively (Chiu & Chai, 

2020; Yue et al., 2022).  

Primary school teachers also experienced pedagogical challenges when implementing 

AI literacy in their classrooms. One of these challenges was the difficulty of explaining 

abstract AI concepts to their students in age-appropriate ways. Previous research has 

similarly shown that AI concepts are difficult to translate into appropriate explanations for 

young learners (Dai et al., 2023; Mertala et al., 2022; Yim & Su, 2025b). In the Finnish 

context, this challenge may be intensified because children frequently hold anthropomorphic 

or non-technical perceptions of AI, which complicate the comprehension of conceptual 

understanding (Mertala et al., 2022; Mertala & Fagerlund, 2024). Teachers’ limited 

understanding of abstract AI concepts (CK) reduced their ability to explain (PCK) them 

accurately and meaningfully to primary school students. In addition, some teachers doubted 

that primary school students, especially the older ones, exposed to AI and social media, had 

enough background to judge AI output’s accuracy or trustworthiness. Teachers struggled to 

help students’ critical thinking skills, emphasizing the challenge of AI-TCK because they 

needed to connect AI content with appropriate critical evaluation. 

Another pedagogical challenge concerned the restriction on students’ direct use of AI 

tools, which reduced teachers’ opportunities to use active learning activities in their lessons. 

Consistent with previous literature, many teachers in this study believed practical 

experimentation to be one of the most effective ways to teach AI literacy (Yim, 2024b; Yim & 

Su, 2025a, 2025b). However, they had to use explanation, demonstration, or analogy 

approaches when teaching AI to their students due to age-restriction policy and concerns 

about privacy and data protection. The restrictions appear to reveal a limitation in teachers’ 

AI-TPK because they reduced teachers’ ability to transform their preferred pedagogy into 

classroom practice. Teachers still lack essential pedagogical skills for effective AI 

implementation (Ilma & Rohmah, 2025). The restricted use of AI tools limited teachers’ ability 

(AI-TCK) to connect AI content with suitable resources to make it more concrete and 

understandable for students. This strengthens the findings of Bihan (2024) that security 

policies are a prevalent challenge for teachers when implementing AI education in Finnish 

schools.  

Teachers also experienced ethical concerns when teaching sensitive topics such as 

deepfakes without giving their students ideas for misuse. They were also concerned that 

students might use AI as a shortcut instead of a tool to support learning in tasks that require 

imagination and independent thinking. These ethical concerns appear to further complicate 

teachers’ PCK and AI-TPK because teachers had to decide what and how to teach AI 

literacy in an age-appropriate way. Previous research has similarly highlighted that AI literacy 
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education must include ethical considerations, particularly when young learners discuss 

issues such as misinformation, privacy, and responsible use (Horowitz et al., 2024; Miao & 

Cukurova, 2024; Revenaya et al., 2025). 

Besides, teachers faced practical challenges to implementing AI literacy, including 

shortages of official and high-quality materials and technical issues. The available AI 

resources in Finnish education remained limited or required further development (Bihan, 

2024). The restricted availability of suitable materials might also weaken teachers’ AI-TCK 

because it reduces their ability to connect AI content with technological and instructional 

resources. Many teachers, therefore, relied on materials from official sources or suggestions 

from colleagues instead of selecting and adapting resources independently. A previous 

analysis of teaching resources for AI education by Druga et al. (2022) have also found that 

many existing AI literacy resources are integrated into curricula and competency frameworks. 

Technical issues mentioned by the teachers include as slow internet connectivity, computer 

problems, and unequal access to devices. Although these issues were not the main 

challenge in the findings, infrastructural limitations are reported to restrict the classroom 

implementation of AI activities (Ilma & Rohmah, 2025). 

7.3 Current support for the implementation of AI literacy in Finnish 
primary schools (RQ3) 

The current support for integrating AI literacy into primary education offers practical 

assistance to Finnish primary school teachers. However, the quality of AI literacy instruction 

becomes dependent on teacher agency and their AI knowledge. Teachers received more 

support from peer collaboration and resources than from formal training and official 

guidance.  

The most common form of support is collaboration and knowledge sharing among 

colleagues, which encourages teachers to use and integrate AI into their lessons. They 

exchanged ideas, shared tips, and learned about AI applications through discussions at 

schools and online platforms. The use of peer collaboration and knowledge sharing is similar 

to the findings that teachers are more innovative and motivated when they feel connected 

and belong to a supportive community (Chiu & Chai, 2020). Some teachers also received 

direct assistance in their classroom from digitally skilled trainees and staff members. They 

also had the “digitutor” model in schools with support from specialized teachers in digital 

skills, who attended training seminars and brought their knowledge back to the school 

community. These digital support staff give teachers essential pedagogical scaffolding and 

guidance to enhance the teaching and learning experience. Similar to the “Pedagogical ICT 
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Support (PICTS)” identified in other European educational settings and the use of AI 

mentoring teams (Ilma & Rohmah, 2025; Vogt et al., 2025), these specialists help transform 

complex AI concepts into regular classroom applications. However, this support model was 

distributed irregularly because it depended on the tutors’ availability at school. The irregular 

distribution might create differences in teacher preparedness in different primary schools.   

Another source of support for teachers is the official AI teaching resources in the local 

ICT curriculum. The lesson plans and materials from this curriculum helped teachers save 

time, reduce their cognitive load, and lighten their workload (Ilma & Rohmah, 2025). 

Teachers feel more confident selecting and using materials to teach AI content for different 

age groups when they receive clear instructional design from the educational framework and 

curriculum (Ng et al., 2023). These supportive resources can reduce implementation 

challenges and encourage teachers to teach AI literacy in primary classrooms. However, 

they might not support teacher autonomy and the development of their AI-TPACK 

competence.  

The formal guidance and training from municipal or national agencies, on the other 

hand, had not been given properly to teachers when introducing AI literacy into the 

curriculum. Although having recent national guidelines and municipal online training on AI in 

primary education, teachers reported that these official supports were delayed, optional, or 

focused more on using AI in their jobs than on teaching it to students (Hallström et al., 2026). 

This finding reflects the current global trend that educational institutions cannot keep up with 

the development of AI, and only a few countries have established comprehensive AI 

competency frameworks of training programs for in-service teachers (Horowitz et al., 2024; 

Miao & Cukurova, 2024). When formal professional development is not provided at the same 

pace as the expectation to teach AI literacy in primary schools, teachers rely on informal self-

exploration or seek help from experts to enhance their AI teaching competence (Delcker et 

al., 2025; Ilma & Rohmah, 2025). The disconnect between policy expectations and the 

support systems should be addressed to improve teachers’ AI competence (AI-TK, AI-TPK, 

and AI TCK).  

7.4 Teacher’s suggestions for AI literacy education development in 
primary schools (RQ4) 

Teachers’ recommendations to enhance AI literacy in primary education are based on 

their experiences and the challenges they encountered during implementation. These 

recommendations reflect teachers’ belief that their confidence, readiness, and competence in 
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teaching AI literacy would increase with these enhancements. Their suggestions can be 

categorized into four categories of improvement.  

7.4.1 Comprehensive guidance, policies, and curriculum integration  

Teachers in this study repeatedly requested clear instructions and detailed guidelines 

from official institutions on what to teach and how to teach AI to elementary students. This is 

similar to findings by Ravi et al. (2023) that the teachers’ guide is too general and requires 

more detailed instructions for classroom implementation. Most teachers do not know the 

mechanism behind AI systems, and then hesitate to use and teach these tools (Vogt et al., 

2025). Therefore, they need more transparent policies on the ethical issues of AI in primary 

education to teach AI confidently. The demand for data privacy policies is high because 

children’s sensitive data and profiles are classified by the EU AI Act as “high-risk” information 

that can have significant impacts on fundamental rights (Horowitz et al., 2024; Revenaya et 

al., 2025). Teachers also expressed a desire to integrate AI literacy content into existing 

subjects within a coherent curriculum to make it more relevant and engaging and to provide 

equal learning opportunities for students (Bihan, 2024). This integration makes AI literacy a 

part of the curriculum and offers equal learning opportunities to students from different 

socioeconomic backgrounds (Castro et al., 2025; Chiu & Chai, 2020). 

7.4.2 Training and professional development  

Teachers request more practical AI workshops to help develop their teaching 

approaches. These training sessions should focus on teaching AI to students, in addition to 

providing theoretical AI knowledge and teaching approaches. Lee et al. (2024) strongly 

support this, noting that many theoretical courses fail to offer applicable skills for real 

classroom settings. Because teachers report the lowest confidence in AI knowledge, training 

should further focus on the core technical principles to reduce teaching anxiety (Kim & Kwon, 

2023). These suggestions target teachers’ psychological need for competence to develop 

their AI-TPACK skills (Chiu & Chai, 2020; Wang et al., 2025). Teachers in this study also 

recommend free and accessible sessions during work hours to accommodate teachers’ busy 

schedules. Lee et al. (2024) further argue that long-term programs with continuous support 

are more effective than one-time workshops for building sustained proficiency. Training 

materials also need to be clear and simple to avoid confusion and hesitation for teachers 

without AI knowledge. These findings are consistent with previous research proving that 

professional development has positive impacts on AI education and improves teachers’ 
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confidence by developing their CK pertinent to TK and PK (Kim & Kwon, 2023; Lee et al., 

2024).  

7.4.3 Optimized instructional resources and tools  

Lesson plans and materials developed by experts and associated with the curriculum 

are considered essential for teachers. These resources are important for increasing their 

confidence and saving time when teaching AI literacy. It reflects the common finding across 

literature on the need for age-appropriate instructional resources (Ravi et al., 2023; Vogt et 

al., 2025; Yim & Su, 2025b). Teachers also requested improvements to AI content in the 

curriculum and to the design of AI platforms to address age restrictions on AI tool use in 

primary school settings. It is significant to upgrade the outdated AI platforms to meet the age 

limit because many powerful AI tools are designed for older users and require higher literacy 

skills from young students (Vogt et al., 2025; Yim, 2024b; Yim & Su, 2025b). Teachers 

further demanded an AI tool for educators to generate materials tailored to students’ needs 

without privacy and ethical concerns about using personal data. The demand for these AI 

tools is similar to the vision of UNESCO on making AI a pedagogical partner that can assist 

teachers in creating inclusive curricular resources (Miao & Cukurova, 2024).  

7.4.4 Collaboration and community support.  

Teachers mentioned the importance of collaboration for teaching AI literacy in primary 

education. They requested allocating more planning time for teachers and expanding the 

“digitutor” support model to maintain the collaborative pedagogical environment. Multilevel 

communities for professional development help teachers learn from one another and 

overcome the challenges of AI integration (Chiu & Chai, 2020; Wang et al., 2025). 

Furthermore, a creative idea from teachers in this study is to organize more voluntary ICT 

clubs and adopt participatory learning approaches where students with advanced AI 

knowledge teach their peers or assist teachers. These activities could develop students’ 

understanding of AI and skills equally and bridge the knowledge gap between digitally native 

students and teachers with limited technological proficiency.  

7.5 Implications 

The results of this study carry important theoretical and practical implications for AI 

literacy implementation in primary education. This study extends the current understanding of 
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the actual state of AI literacy education in primary schools. It reveals a misalignment between 

expectations for teaching AI literacy and the realities of classroom practices in the early 

stages of its implementation.  

From a theoretical perspective, the findings of this study strengthen the interrelations 

among AI-TPACK domains reported in existing literature. For example, the lack of teachers’ 

AI knowledge limited their ability to explain AI concepts to young students. However, this 

study found that teachers’ AI-TPACK competence domains are not equally developed and 

influenced by their contextual factors. Although the teachers have strong pedagogical 

knowledge (PK) and pedagogical content knowledge (PCK), they show weaker AI knowledge 

(CK and AI-TK) and have difficulty with pedagogical integration in primary education (AI-TPK 

and AI-TCK). Teachers in this study also have to develop their skills through their personal 

interests and experiences with AI, but their competence in teaching AI literacy also depends 

on the support, resources, and policies available to them. Future development of AI-TPACK 

should consider teachers’ AI competence within their contexts and support systems to reflect 

different levels of teacher expertise in real primary classroom settings.   

From a practical perspective, this study contributes to ongoing discussions on 

improving the integration of AI literacy education into primary education. It emphasizes the 

importance of coordinated support from different levels of the education system to address 

the challenges teachers experience. Policymakers should develop a proper curriculum for AI 

literacy within existing subjects to reduce curriculum overload and teachers’ anxiety when 

integrating AI content. They should also provide clear policies and guidelines on the ethical 

use of AI to lower teachers’ hesitation to introduce AI to young students. In addition, the 

development of age-appropriate AI tools should be prioritized to create a safe and interactive 

learning environment for primary students and teachers. Educational institutions should offer 

more training to support teachers’ pedagogical use of AI and boost their confidence in 

teaching AI. Accessible instructional resources should also be provided to adapt to different 

classroom conditions. Schools should further strengthen their collaborative support systems 

(peer collaboration and digital tutor models) to address the shortage of formal support 

reported by teachers. These implications suggest that teachers need more consistent 

support from all levels to overcome the current challenges in teaching AI literacy to young 

students. 

These findings indicate that teachers’ recommendations connect with the identified 

challenges in this study and reflect broader issues discussed in existing literature. Their 

suggestions illustrate the need for systematic changes in curriculum design, professional 

development, resource enhancement, and institutional collaboration support. Focusing on 
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these support areas can help teachers develop their AI-TPACK competence and make the 

integration of AI literacy education more successful in primary schools. 

7.6 Limitations and Recommendations 

While the findings of this study are consistent with existing literature and the research 

questions have been addressed, limitations and recommendations for further research need 

to be acknowledged. 

First of all, this study was conducted with a small sample size of seven teachers from 

one primary school in Finland. The results might be influenced by localized context and not 

represent the perspectives and experiences of all Finnish primary school teachers. Besides, 

the participants were recruited through convenience and snowball sampling through the 

researchers’ professional network. Teachers’ responses, therefore, might not include 

perspectives from different contextual backgrounds. Future studies could consider using 

broader recruitment strategies and including teachers from different schools, municipalities, 

and regions to develop a more diverse understanding of AI literacy implementation in primary 

schools. 

Secondly, the interview language in English might affect the depth and accuracy of the 

responses when some participants felt uncomfortable explaining their ideas. Some views, 

emotions, or concerns might have been fully expressed in Finnish. Further research would 

benefit from conducting interviews in teachers’ native or bilingual languages to enhance the 

authenticity of teachers’ experiences and support deeper interpretation. 

Thirdly, the semi-structured interview data might not capture how AI literacy is 

implemented in classroom practice. Some important details from the interaction between 

teachers and students during the lessons might be missing, such as how teachers respond 

to students and how students engage with materials and learning activities. The findings 

could be strengthened if future studies use mixed-method approaches or combine interviews 

with classroom observations to compare teachers’ perspectives with observed pedagogical 

practices.  

Finally, this study was carried out during the first year AI literacy was added to the ICT 

curriculum. Thus, it reflects only the early implementation stage and does not show how 

teachers’ perspectives might change with additional support structures. Longitudinal studies 

could be used in future studies to investigate the development of teachers’ competence, 

pedagogical strategies, and support systems in the context of teaching AI literacy in primary 

education.  
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8 CONCLUSION 

This qualitative study investigated how Finnish primary school teachers perceived their 

competence, challenges, and support needs during the first year of integrating AI literacy into 

the local curriculum. Through thematic analysis, the results revealed strong connections 

between teachers' self-efficacy and their background, knowledge, and experiences with AI. 

Teachers who had a personal interest, prior training, or experience with AI reported 

higher confidence in teaching AI literacy to their students than the others. Differences in 

teacher competence across AI-TPACK domains further affect their willingness to teach AI. 

Besides, teachers’ AI-TPACK was influenced by external challenges. For example, their 

ability to use their preferred pedagogical approaches was constrained by uncertainty about 

which AI tools were permitted in primary schools. 

These findings reinforce the AI-TPACK framework that successful AI integration 

requires not only teachers’ technical skill, but also the synthesis of content, pedagogy, and AI 

tools (Celik, 2023; Ning et al., 2024). Moreover, the results showed that the current 

implementation of AI literacy education in Finnish primary schools requires a combination of 

curriculum expectations, teacher competence, and the enhancement of support structures. 

While teachers received support from colleagues, the “digitutor” model and ready-made 

lesson plans, they experienced and anticipated many challenges. They require clear 

guidance and expectations, more training and professional development, enhanced 

instructional resources, and collaborative support. These supports play a crucial role in the 

development of teachers’ self-efficacy and their integrated AI-TPACK competence to teach 

AI literacy in primary education. For the improvement of AI literacy education in primary 

schools, policymakers should develop a support system based on the suggestions and 

recommendations from teachers identified in this study. Although the results of this study 

may not be widely applicable to the implementation of AI in education due to its small sample 

size, they still offer valuable insights for Finnish education systems on how to support AI 

literacy integration in primary education.  
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APPENDICES 

Appendix 1: Consent Form 

Study title: Teachers’ Competence, Challenges, and Support Needs in Implementing AI 

Literacy in Primary Education: A Qualitative Case Study of a Finnish Primary School 

Researcher: Vy Le, Master’s student, Teaching, Learning and Media Education, Tampere 

University 

Email: vy.lethithao@tuni.fi 

Supervisor: Muhterem Dindar, Assistant Professor (tenure track), Tampere University 

Email: muhterem.dindar@tuni.fi 

1. Invitation and purpose of the study 

You are invited to participate in a research study exploring teachers’ perceived challenges 

(faced or anticipated), and support needs when implementing AI literacy into their curriculum. 

 

2. What participation involves 

- A short pre-interview questionnaire (about 5 minutes) collecting background information. 

- One individual interview, approximately 25-30 minutes. 

- With your permission, the interview will be audio-recorded for accurate transcription. 

 

3. Voluntary participation and right to withdraw 

Participation is voluntary. You may skip any question and may withdraw at any time without 

giving a reason. If you withdraw, your data will be deleted unless the thesis has already been 

submitted for final review. 

 

4. Risks and benefits 

Risks are minimal. Some questions ask about professional experiences and may feel 

sensitive; you may decline to answer. 

There is no direct benefit or payment. Your input may inform future development of teaching 

materials, professional development, and digital competence. 

 

5. Confidentiality and data protection 

- Your identity will be protected. Your name and your school’s name will not appear in the 

thesis. 
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- Audio recordings will be transcribed and anonymized (names and identifying details 

removed). 

- Data will be stored securely in password-protected/encrypted storage. 

- Only the researcher (and supervisor, if required) will have access to the data. 

 

6. Data retention 

Data will be retained until the thesis has been evaluated (expected by May 2026), and then 

securely deleted. 

 

7. Consent 

Please tick the boxes below and sign. 

[ ] I have read and understood the information above. 

[ ] I understand that participation is voluntary and that I can withdraw at any time without 

penalty. 

[ ] I consent to audio recording of the interview. 

[ ] I consent to the processing of my data for the purposes of this research. 

 

Participant name: ________________________________ 

Signature: ____________________________  Date: ____/____/____ 

 

Researcher name: ________________________________ 

Signature: ____________________________  Date: ____/____/____ 

 

Appendix 2: Pre-Interview Questionnaire 

Purpose: Participant profiling and contextual orientation (not assessment) 

1. Name: 

2. Gender: 

3. Age: 

4. Occupation: 

5. Years of teaching experience: 

6. Grade(s) currently taught: ☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 

7. Subject specialization (if any): 

8. Please indicate your experiences or plans for teaching AI literacy: 

ICT curriculum: AI literacy content overview (Grades 1-6) 
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Grade AI literacy content Experience 

1 

AI recognition & authenticity: 

- Identify everyday devices that use AI (e.g., 

phone, computer, household devices). 

- Recognize AI-generated images and learn 

that an “AI image is not necessarily 

authentic/real.” 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

2 

Explicit AI item: 

- The grade-level plan includes an explicit 

item labeled “Tekoäly” (AI). 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

3 

AI creation & evaluation: 

- photography/visual production: students try 

teacher-guided AI image creation and evaluate 

the output. 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

4 

AI in media/social contexts: 

- Discussion of AI services and AI in social 

media contexts (considerations of age 

limits/wellbeing) 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

5 

AI concepts & machine learning activity: 

- “Tekoäly” (AI) component. 

- Describes AI basics and a machine learning 

activity (e.g., “training your own AI”). 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

6 

Deepfakes/disinformation: 

- disinformation and deepfake videos, 

supporting critical and safe engagement 

☐ Implemented this year 

☐ Planning to implement 

☐ Not relevant this year 

 

Appendix 3: Interview Questions 

Interview Type: Semi-structured individual interview (30-45 minutes) 

1. Opening and Consent 
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Thank you for participating in this study. The purpose of this interview is to understand 

teachers’ experiences, challenges, and support needs related to teaching AI literacy in 

primary schools. 

Participation is voluntary. You may skip any question or stop the interview at any time without 

consequences. With your permission, the interview will be audio-recorded to support 

accurate transcription and analysis. All information will be anonymized. 

Do you agree to participate and to the recording of this interview? 

2. Screening Question (Implementation Status) 

Q0. Have you taught AI literacy during this school year? 

• If YES → Continue with questions for implementers 

• If NO → Continue with questions for non-implementers 

3. Teachers’ Competence and Readiness (RQ1) 

For Teachers Who Have Implemented AI Literacy 

Q1a. How prepared did you feel when you first started teaching AI literacy this school year?  

Q2a. Which AI concepts did you feel confident explaining, and which ones felt difficult to 

explain at the primary level (for example, AI image authenticity, machine learning, or 

deepfakes)? Why? 

Q3a. What teaching approaches (explanations, analogies, or learning activities) did you use 

to help students understand AI concepts? Why? 

Q4a. How do you select or evaluate AI teaching materials or tools specifically for AI literacy 

teaching? Do you feel confident about doing it? Why? 

 For Teachers Who Have Not Implemented AI Literacy 

Q1b. How prepared do you currently feel to teach AI literacy content (included in the local 

ICT curriculum)? 

Q2b. Which AI concepts do you feel confident explaining, and which ones feel difficult to 

explain at the primary level (for example, AI image authenticity, machine learning, or 

deepfakes)? Why? 

Q3b. What teaching approaches (explanations, analogies, or learning activities) would you 

consider using to help students understand AI concepts? Why? 

Q4b. How do you select or evaluate AI teaching materials or tools specifically for AI literacy 

teaching? Do you feel confident about doing it? Why? 

4. Challenges in Implementing AI Literacy (RQ2) 

For Teachers Who Have Implemented AI Literacy 

Q5a. What was the most challenging part of teaching AI literacy content to your students? 

(Did students have misconceptions about AI? Were there AI concepts that were difficult to 

explain?) 
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Q6a. Did you experience difficulties integrating AI literacy content into your regular weekly 

schedule or other subjects? 

Q7a. What external factors limited your AI literacy teaching? (time constraints, device 

availability, lack of guidance or teaching materials, technical difficulties) 

For Teachers Who Have Not Implemented AI Literacy 

Q5b. What do you expect will be the most challenging part of teaching AI literacy content at 

primary level? 

Q6b. Are you experiencing difficulties integrating AI literacy content into your current 

teaching schedule or subjects? 

Q7b. What external factors might limit your ability to teach AI literacy? (time constraints, 

device availability, lack of guidance or teaching materials, technical difficulties) 

5. Support Received and Support Needs (RQ3) 

For all participants: 

Q8. What training, guidance, or professional learning related to AI literacy have you 

received? (Who provided this support (school, municipality, national agency, colleagues, or 

external training)? How useful was this support for classroom practice?) 

Q9. What AI literacy materials or resources (the local ICT curriculum, municipal or national 

guidance, peer collaboration, external teaching resources) have supported your teaching (or 

would support your teaching in the future)?  

Q10. What kinds of support would help you feel more confident teaching AI literacy? 

(Training or workshops, ready-made lesson materials, technical support, planning or 

collaboration time, ethical or data privacy guidance) 

6. Future Suggestions and Improvement (RQ4) 

For all participants: 

Q11. Based on your experience or expectations, how could AI literacy education be 

improved in primary schools? 

Q12. What would an ideal AI literacy education support model look like for primary school 

teachers in the future? 

7. Closing  

Q13. Is there anything else you would like to share about AI literacy teaching that we have 

not discussed? 

Thank you for sharing your experiences and insights. Your participation will help improve 

understanding of teachers’ needs in implementing AI literacy education. 

If you later wish to add anything or withdraw from the study, please feel free to contact the 

researcher. 
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Appendix 4: Mapping of research questions, interview protocol, analytical targets, and AI-TPACK 
components 

Research 
Question 

(RQ) 
Interview Question (Q) Analytical Target for Coding and Extraction 

AI-TPACK Domain 
(Ning et al., 2024) 

RQ1: 
Competence 

Q1a / Q1b (Overall preparedness) Assess teachers’ integrated knowledge to deliver AI 
lessons. 

AI-TPACK 

Q2a / Q2b (Confidence with concepts) Evaluate teachers’ understanding of the AI literacy 
content topics 

Content Knowledge 
(CK) 

Q3a / Q3b (Teaching approaches) Focus on instructional methods used to deliver these 
lessons. 

Pedagogical 
Knowledge (PK) 

Intersection of Q2 & Q3 Evaluate the ability to explain complex or abstract AI 
content into child-friendly, age-appropriate terms. 

Pedagogical Content 
Knowledge (PCK) 

Q4a / Q4b (Selecting tools/materials) Assess teachers’ technical skills and ability to 
evaluate new AI tools. 

AI-Technological 
Knowledge (AI-TK) 

Combination of Q2 & Q4 Examine how teachers select digital platforms or 
software to effectively teach a specific topic in the AI 
curriculum. 

AI-Technological 
Content Knowledge 
(AI-TCK) 

Combination of Q3 & Q4 Evaluate how teachers modify instructional 
approaches or engagement strategies for 
technological settings. 

AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

RQ2: 
Challenges 

Q5a / Q5b (Conceptual challenges) Identify friction caused by technical features or 
student misconceptions that limit the accurate 
demonstration of AI content. 

AI-Technological 
Content Knowledge 
(AI-TCK) 
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Q6a / Q6b (Scheduling challenges) Identify the instructional shifts and delivery 
challenges caused by curriculum integration and 
limited time. 

AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

Q7a / Q7b (External challenges: time, 
infrastructure, guidance) 

Address external and technological challenges. AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

RQ3: 
Support 

Q8 (Training received) Assess how official professional development has 
developed individual technical tool skills or 
supported the adaptation of active teaching 
methods. 

AI-Technological 
Knowledge (AI-TK) & 
AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

Q9 (Resources/materials used) Indicate how existing resources support teachers. AI-Technological 
Content Knowledge 
(AI-TCK) 

RQ4: 
Suggestions 

Q10 (Support needed) Identify the technical, collaborative, or school-level 
support needed. 

AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

Q11 (Improvement suggestions) Recommendations for materials or curriculum 
updates. 

Pedagogical Content 
Knowledge (PCK) 

Q12 (Ideal support model) Detail teacher-designed structures to modify AI 
education integration. 

AI-Technological 
Pedagogical 
Knowledge (AI-TPK) 

Q13 (Additional comments) Comprehensive qualitative ideas for the integration 
of content, teaching, and technology in Finnish 
primary schools. 

All AI-TPACK domain 
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