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The TrainDL project aims to provide policy recommendations for integrating the 

subjects of data literacy (DL) and artificial intelligence (AI) into teacher university ed-

ucation, as well as professional development programmes for teachers. To achieve 

this, the project adopts an iterative approach to design, deliver and evalu-ate teacher 

trainings. The project comprises three intervention rounds targeting computer sci-

ence (CS) teachers as well as teachers from other subjects at the pri-mary and sec-

ondary levels. This report presents the evaluation results of the third round of inter-

ventions, focusing on the implemented training concepts targeting in-service com-

puter science (CS) and STEAM teachers at the secondary level as well as primary 

teachers. The evaluated trainings included 11 trainings conducted between April 2023 

and January 2024 in Austria, Germany, and Lithuania.  

 

The evaluation involved 171 participants with 141 completing both the pre- and 

post-training surveys and 56 participating in qualitative interviews. The trainings were 

particularly geared towards accommodating the constrained schedules of teachers, 

with sessions ranging from 1.5 to 4 hours.  

 

The feedback on the training content and its delivery was overwhelmingly positive, 

with 89% of participants indicating they would recommend the sessions to others. 

Training activities were well-received, indicating their relevance and suitability for the 

indicated target groups.  

 

Despite the overall positive feedback, there was a noted desire for longer sessions 

to cover topics more in depth. The feedback varied with respect to the participants’ 

confidence in applying the learned content independently, especially following a very 

short session of 1.5 hour. Additionally, there was a disparity in prior familiarity with 

DL and AI, with AI being more recognized than DL. In addition, trained teachers report 

more recognition and preferences of AI topics when compared to DL. Participants 
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acknowledged the societal and educational importance of integrating DL and AI into 

curricula. There was a strong belief in the future value of teaching these subjects, 

though AI was often seen as more immediately relevant than DL. This underscores a 

need for educational efforts to emphasize the fundamental role of DL for AI concepts 

and applications. The motivation among trained teachers across all of the target 

groups to further their understanding of DL and AI was high, with nearly all respond-

ents expressing a desire to continue learning about these critical fields.  

The TrainDL project aims to provide policy recommendations for integrating the 

subjects of data literacy (DL) and artificial intelligence (AI) into teacher university ed-

ucation, as well as professional development programmes for teachers. To achieve 

this, the project adopts an iterative approach to design, deliver and evaluate teacher 

trainings. The project comprises three intervention rounds targeting computer sci-

ence (CS) teachers as well as teachers from other subjects at the primary and sec-

ondary levels. This report presents the evaluation results of the third round of inter-

ventions, focusing on the implemented training concepts targeting in-service com-

puter science (CS) and STEAM teachers1 at the secondary level as well as primary 

teachers. The evaluated trainings included 11 trainings conducted between April 2023 

and January 2024 in Vilnius, Vilkaviškis region (Marijampolė county), Druskininkai 

(Alytus county), Berlin, Düsseldorf, Vienna, and Graz. The teams of Freie University and 

Vilnius University opted for the training durations between 3-4 hours, with one STEAM 

training in Berlin of 1.5 hours. The strategic decision to opt for short trainings was 

driven by the necessity to fit within the constrained schedules of teachers and the 

format of established teacher training events, where a lot of the teacher trainings 

                                            
1 STEAM teacher interventions refer to the interventions targeting teachers who teach non-CS subjects 

(specifically Science, Technology, Engineering, Arts, and Mathematics) 
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were offered. In total, 79 primary, 62 STEAM, and 27 CS teachers were trained. In addi-

tion, 35 STEAM teachers signed up and participated in the trainings designed for pri-

mary teachers and five primary teachers participated in the STEAM trainings.   

 

In order to evaluate the impact of longer trainings, we have also evaluated two 2.5-

day workshops. Additionally, to assess the benefits of extended training durations, 

two 2.5-day workshops were evaluated, although they were held outside the stipu-

lated timeframe for the third round, in November 2023 and January 2024. Due to their 

timing and the extensive data collection and analysis involved, these workshops are 

discussed in the final report (D4.7). The results of the follow-up data collection, con-

ducted with the trained teachers approximately six months after the training session 

will also be reported and discussed in the final report. 

 

The evaluation of the all three rounds of interventions focuses on teachers' capac-

ity to integrate the acquired content on DL and AI into their teaching, as measured 

immediately after the trainings.  As Table 1 shows, the CS training was conducted only 

in Germany and differed from the initial rounds in terms of content, the STEAM and 

primary trainings were conducted in all of the countries, albeit some content was 

different. This report will respectfully acknowledge these variations, focusing on 

providing a descriptive overview of each training. We aim to present the unique char-

acteristics of each session without emphasizing comparisons, appreciating the dis-

tinct contexts as well as content of each training. As the content of the three Lithua-

nian primary trainings was identical, the data for these three trainings will be ana-

lysed together, to increase a sample size.  

 

To evaluate the training sessions, the following instruments were used:  

 

• The evaluation survey administered before and immediately after the training; 

• The DL and AI self-assessment and knowledge test, which includes both self-

assessment and knowledge questions on DL and AI, administered before and 

immediately after the training; 
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• The semi-structured personal and online interviews administered right after 

the training. 

 

Table 1 presents an overview of the evaluated training sessions and the evaluation 

instruments used.  

Date  Location  Target 

group  

Duration  Evaluation instruments used Number of 

participants 

11.04.2023 

18.04.2023 

21.04.2023 

 

Vilnius, 

Vilkaviškis 

region,  

Druski-

ninkai, 

Lithuania 

Primary 

teachers  

4 hours • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

Semi-structured per-

sonal interviews  

512 

25.04.2023 Vienna, 

Austria 

Primary 

teachers 

3 hours • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

8 

13.09.2023 Düssel-

dorf, Ger-

many 

Primary 

teachers  

4 hours • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews  

12  

                                            
2 While Freie Universität Berlin and OCG offered teachers trainings for which teachers had to register, 

the Vilnius university for the primary trainings reached out to the three schools directly and conducted 

their trainings in these schools. In addition to the 51 primary teachers (the main target group), 32 

STEAM and 2 CS teachers participated in the training.  
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10.10.2023 Vienna, 

Austria 

Primary 

teachers 

3 hours • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

11 

23.08.2023 Düssel-

dorf, Ger-

many 

STEAM 

teachers 

4 • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

73 

05.09.2023 Berlin, 

Germany 

STEAM 

teachers 

1.5 • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

284 

23.10.2023 Graz, Aus-

tria 

STEAM 

teachers  

3 • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

12 

09.01.2024 Vilnius, 

Lithuania 

STEAM 

teachers 

4 • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

15 

                                            
3 In addition, 2 CS and 3 primary teachers participated in the training. 
4 In addition, 1 CS and 2 primary teachers participated in the training  
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• Semi-structured per-

sonal interviews 

18.09.2023 Berlin, 

Germany 

CS teach-

ers 

4 • (Pre- and post-) evalua-

tion survey 

• (Pre- and post-) DL and 

AI self-assessment and 

knowledge test 

• Semi-structured per-

sonal interviews 

27 

Table 1  Overview of the evaluated trainings of the second intervention round: date, location, target group, dura-

tion, evaluation instruments used, number of participants 

 

Deliverable 4.3 includes a detailed description of the methodology and research 

questions and hypotheses used for all three intervention cycles. The project uses an 

action research methodology (Baskerville and Wood-Harper 1996; Burns 2010), char-

acterized by its iterative nature, involving multiple rounds of designing, implementa-

tion, observation, feedback, and reflection. This report specifically addresses the re-

search questions related to the third round of interventions designed for secondary 

CS, non-CS (STEAM) in-service teachers, as well as primary teachers. To evaluate the 

trainings, we followed the procedure outlined in Figure 1. To gain a more nuanced 

understanding of the trainings' impact, we employed a mixed methods approach fol-

lowing a concurrent nested design suggested by Creswell and Plano Clark (2018). This 

design allowed us to enrich and clarify our quantitative findings using qualitative 

data. The quantitative data were primarily used for the examination of the partici-

pants' characteristics and changes or lack thereof in teachers’ perceived compe-

tences on how to use DL and AI in class as well as their understanding of these con-

cepts introduced during the training. The focus of the project constituted qualitative 

interviews, where the teachers provided additional insights into their experiences and 

perspectives on the training effectiveness. They also highlighted the teachers' expec-

tations for future training content and identified barriers to DL and AI integration into 
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the classroom. Additionally, participants offered suggestions for policy changes that 

could better facilitate the inclusion of DL and AI into their teaching. The follow-up 

data collection (that will be reported in the final report) captured the ability to inte-

grate DL and AI into the teaching.  

 

Figure 1  Overview of the evaluation process for each training in the second intervention round 

To ensure the privacy of participants while still enabling the linkage of pre-, post- 

and follow-up datasets, participants were requested to create a unique pseudony-

misation code, which they were required to enter or recreate during each subsequent 

round of data collection. This approach allowed for the protection of participants' 

privacy while maintaining the ability to connect and analyse the various datasets. 

Both the survey data and interview data were collected following informed consent, 

which included comprehensive information about anonymization, data storage, re-

tention period, potential publication of anonymized data, and the option for partici-

pants to withdraw their consent and have their data deleted. The project did not re-

quire any personal data from the teachers, so no questions pertaining to personal 

information were included. Any personal information present in the interview tran-

script (such as place of work or names) was removed. Contacting potential respond-

ents for the follow-up data collection is being done via local partners, eliminating the 

need to collect and store contact information.  

 

The following definitions of DL and AI were used in the project and shared with the 

training participants, particularly in the evaluation surveys:  
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• DL is the ability to systematically handle data and consciously utilize and ques-

tion them in the respective context. This includes the competences to collect, 

explore, manage, analyse, visualize, interpret, contextualize, evaluate, and ap-

ply data (Ridsdale et al. 2015). 

• AI encompasses various technologies and methods that deal with the automa-

tion of intelligent behaviour such as decision-making, problem-solving and 

machine learning. 

 

The quantitative data of the third intervention cycle was primarily used to address 

the following research questions:  

 

1). What is the effect of the designed DL and AI training on the ability of teachers to 

integrate DL and AI into their classes? 

 

2). What is the effect of the designed DL and AI training on teachers’ awareness of the 

significance that DL and AI have for their subjects? 

 

3). How does the level of motivation to acquire DL and AI competencies vary between 

computer science teachers and STEAM/primary teachers? 

 

The first question deals with teachers’ ability to incorporate DL and AI into their 

teaching. Specifically, we looked at perceived ability to integrate DL and AI into the 

classroom measured immediately after the training. This assessment specifically tar-

geted aspects related to both pedagogical content knowledge and content 

knowledge: 

 

• (pedagogical content knowledge) teachers' perceived competences on how 

to use DL and AI content in class, and 
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• (content knowledge) teachers' understanding of DL and AI concepts intro-

duced in the trainings. 

 

Additionally, we have looked at the following aspects that can clarify and comple-

ment the main findings: 

 

• teachers' feedback on the learned content and format of the training. 

 

The quantitative data were also used to collect information on the socio-demo-

graphic characteristics of the participants. As random assignment to trainings was 

not possible, understanding the participants' characteristics was crucial for interpret-

ing the findings and addressing potential selection bias. Each country's partner was 

tasked with internally advertising the training sessions, aided by local partners. 

 

To collect quantitative data, we have used two instruments:  

 

• the pre- and post-evaluation survey developed by the University of Potsdam 

(Appendix 1-35), and  

• the DL and AI knowledge test, developed by the Freie Universität Berlin and 

Vilnius University 

  

To analyse the pre- and post-data, we employ descriptive statistics. Based on the 

data provided, employing the Wilcoxon signed-rank test for the analysis was deemed 

inappropriate due to the significant number of ties across several intervention groups 

(no variation in differences for pre- and post-scores, which is partly linked to small 

sample sizes). To visualise the data we mostly use boxplots (that display the median, 

IQR, and possible outliers), which are very useful in comparing distributions between 

                                            
5 The Appendix includes the original questionnaires used in Germany. In Austria and Lithuania only 

minor changes were implemented, in order to take into account regional aspects of educational sys-

tem. 
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groups (i.e., pre- and post-measures as well as differences between the countries). It 

is important to note that since samples are very small, results should be interpreted 

with caution.  While small sample sizes notably limit the generalizability of the study, 

they provide indications of trends within the sample and can be valuable when com-

bined with the qualitative results of the interviews.  

 

The evaluation survey:  
The questionnaires included information on demographics (e.g., gender and age), 

educational background, type of the school where in-service teachers are employed, 

teaching hours and subjects, experience with DL and AI as well as attitudes towards 

these topics, expectations and the perceived ability to generate student interest. Also 

included are: engagement for the topics of DL, teachers' feedback on the learned 

content and format of the training, and most importantly teachers' perceived compe-

tences on how to use DL and AI in class.  

 

The perceived competences on how to use DL and AI in class were measured via 

the following pre- and post-survey items. For each item, teachers were asked, "How 

much do you agree with the following statements?" and were given a scale from 1 

("not at all") to 6 ("definitely"): 

 

• [measured in the pre- and post-survey] "I know how to use content about 

DL in the classroom." 

• [measured in the post-survey] "I know how to use content about AI in the 

classroom." 

 

The post-evaluation survey included a series of questions to assess participants' re-

actions to the topics and materials/exercises covered in the training: 

• [measured in the post-survey] How suitable did you find the practical ex-

amples from the workshop for your teaching? (1-not suitable at all – 6 very 

well suited) 
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For the second research question, the following item was used, "How much do you 

agree with the following statements?" and were given a scale from 1 ("not at all") to 6 

("definitely") 

 

• [measured in pre- and post-survey] "I believe that the integration and 

teaching of DL/AI in the [respective subject] is very important” (1-not suita-

ble at all – 6 very well suited): 

 

For the third question on motivation, the following post-survey item was used, " I 

would like to continue learning in the field of DL & AI” (yes, no). 

 

The web-based surveys were programmed in QUAMP survey software (versions 

4.4.4-4.4.5). Table 3 provides an overview of the response rates for the pre-, post-, and 

the follow-up versions of the evaluation survey for each training sessions: 

 

Training Number of 

participants  

Number of participants completed the survey (%) 

Pre Post Both 

11.04.-21.04.2023,  

primary, Lithuania 

51 38  30 30 

25.04.2023, primary, 

Austria 

8 8 8 7 

13.09.2023, primary, 

Germany  

12  10 9 9 
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10.10.2023, primary, 

Austria 

11 9 8 8 

23.08.2023, STEAM, 

Germany 

7 8 4 4 

05.09.2023, STEAM, 

Germany 

28 27 26 26 

23.10.2023, STEAM, 

Austria 

12 8 8 8 

09.01.2024, STEAM, 

Lithuania 

15 12 8 8 

18.09.2023, CS,  

Germany 

27 21 20 20 

Table 2 Response rates for the evaluation survey for each of the trainings: number and % of participants, who 

completed the test prior to the training, after the training, and both the pre- and post-versions. 

The DL and AI knowledge test: 

The content of the knowledge test varied across the trainings. Table 4 summarises 

response rates for the pre- and post-test for each of the trainings. 

 

Training Number of partici-

pants  

Number of participants 

completed the test  

Number of partici-

pants completed 

both pre- and post-

tests 

Pre Post 

11.04.-21.04.2023,  

primary, Lithuania 

51 38  30 30 

25.04.2023, primary, 

Austria 

8 8 8 7 

13.09.2023, primary, 

Germany  

12  10 9 9 

10.10.2023, primary, 

Austria 

11 9 8 8 

23.08.2023, STEAM, 

Germany 

7 8 4 4 
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05.09.2023, STEAM, 

Germany 

28 27 26 26 

23.10.2023, STEAM, 

Austria 

12 8 8 8 

09.01.2024, STEAM,   

Lithuania 

15 12 8 8 

18.09.2023, CS, Ger-

many 

27 21 20 20 

Table 3 Response rates for the AI and DL knowledge test for each of the trainings: number of participants, who 

completed the test prior to the training, after the training, and both the pre- and post-test versions. 

 

The research questions for the qualitative part of the evaluation included: 

1). How did participants perceive the training, and what suggestions do they have 

for enhancing the efficiency and effectiveness of future sessions? 

2). How has the training influenced the integration of DL and AI into teaching, if at 

all? 

3). How do participants evaluate the difficulties of conveying DL and AI concepts to 

students? 

4). How can DL and AI be effectively integrated into the classroom, and what poten-

tial challenges could hinder this integration? 

 

The trainings were followed up by the two rounds of qualitative interviews right 

after the training using a semi-structured interview guide developed by the University 

of Potsdam was used. The interviews were conducted in person by the evaluators 

or/and by the instructors with the help of the evaluators.  

 

The interview guide:  

The questions in the interview guide administered right after the training focused 

on teachers' perception of the respective workshop, experiences in integrating the DL 

and AI content into their classroom and barriers for such integration. Teachers were 
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also asked about the importance of both topics for teacher training and for frame-

work curricula, as well as their wishes for policymakers. The follow-up interview guide 

roughly six months after the training is primarily focused on the integration of the 

training content into the classroom. Table 5 includes an overview of the number of 

interviewed participants for each training. 

 

Training Number of participants  Number of participants who took 

part in the qualitative interviews (%) 

11.04.-21.04.2023,  

primary,  

Lithuania 

51 5 

25.04.2023, primary, 

Austria 

8 2 

13.09.2023, primary, 

Germany  

12  4 

10.10.2023, primary, 

Austria 

11 06 

23.08.2023, STEAM,  

Germany 

7 1 

05.09.2023, STEAM, 

Germany 

28 4 

23.10.2023, STEAM,  

Austria 

12 1 

09.01.2024, STEAM,  

Lithuania 

15 1 

18.09.2023, CS, Ger-

many 

27 4 

Table 4 Number and % of participants, who took part in the qualitative interviews right after the training. 

The interviews were analysed with the help of the focused interview analysis ap-

proach (Kuckartz and Rädiker 2020). We have used both deductive and inductive cod-

ing. While the former codes were developed based on the interview guide and applied 

to all the interviews, within them, an inductive code captured new information that 

                                            
6 No interviewees could be recruited for the interview after the trainings  
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emerged directly from the data. For all personal interviews, we analysed participants' 

familiarity (consisting of prior knowledge and previous experience) with the topics of 

DL and AI using the standardized scale approach developed by Maying (2010), em-

ploying a 3-point scale (no familiarity, moderate/average familiarity, high familiarity).  

 

The qualitative results of the analysis in this report are presented according to the 

structure of the interview guide (see Appendix 5). The primary questions from the 

interview guide serve as the main themes under which inductively generated catego-

ries are presented. The related sub-questions align with the respective sub-themes. 

 

Themes used in the qualitative analysis:  

Below is a brief description of both deductive top-level- and sub-themes derived 

from the research questions and interview guide: 

 

A. Themes for interviews immediately after the training: 

• Training: In this category, some fundamental aspects related to the training 

are clarified. Firstly, we explore the participants' expectations and the factors 

that led to their participation in the training. Secondly, we delve into their per-

sonal perspectives on the difficulty level of the topics. Furthermore, we exam-

ine the alignment between the training content and participants' prior famili-

arity with the concepts of DL and AI, which includes their previous knowledge 

and experience. 

• Teaching DL and AI & difficulties conveying DL and AI concepts: In this category, 

our focus lies on exploring the integration of DL and AI topics into teaching 

practices prior and after the training. When it comes to the aspect of integra-

tion after the training, our objective is to assess participants' readiness and 

confidence in effectively incorporating DL and AI into their teaching. Further-

more, our interest extends to evaluating the challenges associated with con-

veying knowledge about DL and AI to students. 

• Establishment and steps to integrate DL and AI: This category is dedicated to 

exploring the integration of DL and AI topics into teaching, specifically within 
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the context of school classrooms. It encompasses the following key aspects: 

participants' perspectives on the integration of DL and AI topics within the 

framework curriculum; identification of effective steps or strategies for em-

bedding both topics into classroom and school curriculum; teachers’ opinions 

regarding the integration of DL and AI topics in teacher education programs; 

lastly the exploration of any anticipated barriers that may hinder the success-

ful integration of DL and AI. 

• (Possible) changes through the integration of DL and AI in the framework cur-

ricula: 

This category centers on potential changes resulting from the incorporation of 

DL and AI into framework curricula. Specifically, we query teachers about an-

ticipated changes concerning students, school authorities, and other school-

related aspects, as well as the broader societal implications. 

• Training feedback and potential for improvement: This category primarily fo-

cuses on training feedback. Specifically, we focus on participants’ feedback on 

the length, content (topics and exercises), format (in-person event), and par-

ticipant interaction (such as the balance between frontal and interactive 

parts). Alongside positive feedback, we are particularly interested in sugges-

tions or criticisms that can be used to inform improvements for future train-

ings.  

• Wishes for education policy: This category describes teachers' wishes or sug-

gestions for education policies concerning the topic of DL and AI in school 

education.  

 

B. Themes for follow-up interviews: 

• Training: This category focuses on how the training is retrospectively perceived 

with some time elapsed and to what extent (if at all) the participants have 

benefited from it. 

• Integration after the training: The category describes if there has been any 

integration of DL or AI into teaching CS after the training. In addition, in the 
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case of integration, we are interested in the experiences during the process 

and details such as the duration of implementation, grade level, topics cov-

ered, etc. In the case of non-integration, we are interested in the reasons be-

hind it or what would facilitate future integration.  

• Training feedback and potential for improvement: With this category, we iden-

tify possible improvements that we could implement in the future. Addition-

ally, we are interested in general suggestions related to the DL and AI in the 

context of teacher training.  

 

 

Out of 171 participants, 141 participants took part in the pre-evaluation survey with 

no notable differences of non-response over the trainings. As Table 5 shows, most 

participants reported being between 30 and 59 years old. The share of women varied 

for the target groups and partly countries (see Table 6). While in Lithuania and Ger-

many, almost all of the primary training participants were women, in Austria the share 

of participants who identified as women or men were equal, albeit the sample size of 

eight participants is very small. Such a high share of female teachers is consistent 

with the reported 2022 OECD statistics on gender composition of primary teachers: 

87% for Germany (OECD 2023a), 92% for Austria (OECD 2023c) and 96% for Lithuania 

(OECD 2023b). For the STEAM trainings, the share of reported gender identity was 

mostly equal. Based on the 2022 indicators released by the OECD, the share of women 

for all subjects at the lower and upper secondary level in both Germany and Austria 

is about 65% (OECD 2023c). The overall share of women teaching at the lower and 

upper secondary levels in Lithuania, is one of the highest among the OECD countries, 

at 82.4% and 78.4% respectively (OECD 2023b). For the CS training in Germany, only six 

out of 21 participants reported being women, which is consistent with the 2022 data 

on CS teaching in Germany: Schröder et al. (2022) report that depending on the federal 

state, the percentage of female computer science teachers ranges from 24 to 45%.  



 

18 

 

 

Training Number  

of respon-

endets 

20-29 30-39 40-49 50-59 60-69 

11.04.-21.04.2023,  

primary,  

Lithuania 

38 1  

 

 

10  7  17  3  

25.04.2023, primary, 

Austria 

8 0 3 3 1 1 

13.09.2023, primary, 

Germany  

10 0 6 3 1 0 

10.10.2023, primary, 

Austria 

9 0 4 2 3 0 

23.08.2023, STEAM,  

Germany 

8 0 2 4 1 1 

05.09.2023, STEAM, 

Germany 

27 1 8 9 3 6 

23.10.2023, STEAM,  

Austria 

8 1 2 2 3 0 

09.01.2024, STEAM,  

Lithuania 

12 1 4 3 4 0 

18.09.2023, CS, Ger-

many 

21 2 5 5 8 1 

Table 5  Number of survey respondents according to their reported age group for each training based on the 

pre-evaluation survey results. 

 

 

 

 

 

 

 

Training Number  Women  Men Other gender No reply 
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of responen-

det 

11.04.-21.04.2023,  

primary,  

Lithuania 

38 38 

 

 

0 0 0 

25.04.2023, primary, 

Austria 

8 4 4 0 0 

13.09.2023, primary, 

Germany  

10 9 1 0 0 

10.10.2023, primary, 

Austria 

9 6 2 1 0 

23.08.2023, STEAM,  

Germany 

8 3 5 0 0 

05.09.2023, STEAM, 

Germany 

27 13 14 0 0 

23.10.2023, STEAM,  

Austria 

8 2 6 0 0 

09.01.2024, STEAM,  

Lithuania 

12 4 7 0 1 

18.09.2023, CS, Ger-

many 

21 6 14 0 1 

Table 6 Number of survey respondents according to their reported gender identity for each training based on 

the pre-evaluation survey results 

Most CS and STEAM teachers (between 41 and 72%) reported that they teach stu-

dents ranging from grade seven to grade 12. Grade 13 was frequently reported by the 

STEAM teachers (41%), yet only 24% of the CS teachers in Germany reported teaching 

in the 12th grade. The most frequently reported second subjects for CS teachers con-

stituted Mathematics (38%), languages (14%), physics and biology (10%). Among 

STEAM teachers in Austria and Lithuania 50% and 42% respectively had CS as one of 

their subjects. While for Austria and Germany, most STEAM teachers were teaching 

mathematics, languages, and sports, in Germany the top subjects included mathe-

matics, languages, physics, chemistry, and biology. Most primary teachers reported 

teaching in grades 1-4. Across all of the countries, most frequent subjects included 

mathematics and languages.  



 

20 

 

 

As Figure 2 shows, that respondents in all of the countries and target groups dif-

fered in the level of their familiarity with DL and AI. In the survey question, for DL and 

AI, respondents were asked to select the option that best describes your experience: 

I have never heard of it; I have heard of it, but cannot remember/ don't know what it 

is; I have some idea of it, but it's not very clear; I know what it is and how it could be 

used/ what it could be used for; I am familiar with its application and know how it 

can be implemented in teaching. With an exception of the primary trainings Lithuania, 

all of the target groups reported higher level of familiarity with AI compared to DL. In 

all of the interventions, there were participants who reported that they never heard 

of data literacy. For AI, the category “I have never heard of it” was selected only in the 

primary trainings in Lithuania.  

 
Figure 2 Self-reported familiarity with DL/AI, pre-evaluation survey, n=136 
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The overall feedback was positive: 89% of the trained participants would recom-

mend the workshops further.  The post-survey included a series of questions to as-

sess participants' reactions to the suitability of the exercises presented in the training 

using an instructional strategy that allowed teachers to try out the activities designed 

for their students. Participants were asked to assess a level of perceived suitability 

of the activities for their teaching. As activities presented in the trainings varied, it is 

difficult to compare the findings across the trainings. However, for most of the activ-

ities at least 80% of the participants selected category “4” or higher on a 6-point scale, 

indicating a high suitability of the taught activities for the teaching. On average, par-

ticipants found the activity of working with regression on a dataset from the area of 

biology (Abalone) using Orange3 more suitable for higher grades, at least from grade 

nine.  

 

In addition, in the post-evaluation survey teachers were asked, "How much do you 

agree with the following statements?" and were given a scale from 1 ("not at all") to 6 

("definitely"): 

 

• "I wish the training had lasted longer" 

• "The interactive format of the training is appropriate" 

• “After the training, I am confident that I can independently implement the 

learned content in my teaching” 

 

As Figure 11 demonstrates, on average participants in the primary trainings in Lith-

uania and Austria, as well as a very short training of 1,5 hours for CS teachers in Ger-

many agree more with the statement, that the training should have lasted longer 

compared to the other trainings. Similarly for the statement on the confidence to 

implement the learned content in teaching, the 1,5 hour training stands out with a 

very low level of agreement compared to the other trainings, indicating that 1.5 hours 

is clearly insufficient for the teacher trainings on DL and AI. For the statement on the 
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appropriate level of the interactivity, there were no notable differences across the 

target groups or length of the trainings: on average participants agree with the state-

ment that the interactivity level was appropriate.  

 

 
Figure 3 Distribution of the post-results for the assessment of the training for the item “I wish the training had 

lasted longer”, post-evaluation survey, n=122 
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Figure 4 Distribution of the post-results for the assessment of the training for the item “The interactive format of 

the training is appropriate”, post-evaluation survey, n=122 

 

 
Figure 5 Distribution of the post-results for the assessment of the training for the item “After the training, I am 

confi-dent that I can independently implement the learned content in my teaching”, post-evaluation survey, 

n=122 
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As demonstrated in Figure 14 and 15, respondents reported an increase in the av-

erage self-reported level of competences in using DL and AI content though all of the 

trainings, albeit the interquartile ranges (IQRs) – the boxes representing the middle 

50% of responses - for most of the groups remained quite large. It's noteworthy that 

the post-training self-assessed competence level for both DL and AI was the lowest 

for the 1.5-hour training.  

  

 
Figure 6 Boxplot comparison of pre- and post-results for the survey items on teachers' perceived competences 

to use DL content in class, pre- and post-evaluation survey, n=97 
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Figure 7 Boxplot comparison of pre- and post-results for the survey items on teachers' perceived competences to 

use AI content in class, pre- and post-evaluation survey, n=124 

 

The knowledge tests were aimed to capture the understanding of main concepts 

and definitions introduced in the training. The tests differed from training to training, 

with some questions being modified in different versions. In addition, in one training 

in Lithuania it was reported that teachers were worried about the correctness of the 

results and tried to answer the questions together, which makes it difficult to use the 

results for the evaluation. Yet, in the future trainings, the tests could be valuable for 

teachers’ self-assessment, when presented with the individual results for pre- and 

post-trainings.  

 

For the primary and STEAM trainings, the knowledge tests indicated that the un-

derstanding of the introduced definitions and concepts improved to some extent. 

There were some easy questions, which were answered correctly by most participants 

immediately before the training. Another set of questions were answered by ca. 50% 

of participants before and by ca. 70% after the training. Two questions (on the appli-

cation of decision trees and definition of classical AI) were still answered only ca. 50% 
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after the training. For the CS teachers, the pre- and post-differences in the knowledge 

test are more pronounced. Out of 20 respondents, eight teachers have selected at 

least 75% of the correct responses, nine respondents have selected at least 50% of 

the correct responses, and only three respondents have chosen less than 50% of the 

correct responses. Prior to the workshop, ten participants have chosen less than 50% 

of the correct respondents and only two participants selected at least 75% of the 

correct answer options. The most difficult question has proven to be a question about 

regression and Orange3.  

 

In the post-evaluation survey teachers were asked, "How much do you agree with 

the following statements?" and were given a scale from 1 ("not at all") to 6 ("defi-

nitely"): 

• "I believe that the integration and teaching of DL in the [respective subject] 

is very important”  

• "I believe that the integration and teaching of AI in the [respective subject] 

is very important”  

• "DL topics are of enough societal importance, to be included into the cur-

riculum" 

• "AI topics are of enough societal importance, to be included into the curric-

ulum" 

• "In the future, teaching DL will provide added value to students" 

• "In the future, teaching AI will provide added value to students" 

 

Figures 16-17 show pooled data for all of the subjects for the items "I believe that 

the integration and teaching of DL/AI in the [respective subject] is very important.” 

Interestingly, there are no clear patterns in how teachers see the importance of inte-

grating DL and AI into their teaching across the target groups, but the importance is 

rated higher for AI as compared to DL.  
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Figure 8 Distribution of the post-results for the item “I believe that the integration and teaching of DL in the 

[respective subject] is very important”, post-evaluation survey, n=124 
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Figure 9 Distribution of the post-results for the item “I believe that the integration and teaching of AI in the 

[respective subject] is very important”, post-evaluation survey, n=124 

 

Figures 18-21 show the distribution of the survey items on teachers' attitudes. In-

terestingly on average, for the AI item participants on average tend to agree more 

with the statement that it is of enough societal importance to be included in the 

curriculum when compared to DL. The same trend can be seen for the item on the 

value of teaching the respective topic to students in the future, suggesting that teach-

ers do not quite understand and value the role of DL in teaching AI in school.  

 

For the question about motivation to learn further about DL and AI, all of the re-

spondents except for one person indicated that they want to learn further about 

these topics.  
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Figure 10 Distribution of the post-results for the item “DL topics are of enough societal importance, to be included 

into the curriculum”, post-evaluation survey, n=124 

 

 
Figure 11 Distribution of the post-results for the item “AI topics are of enough societal importance, to be included 

into the curriculum”, post-evaluation survey, n=124 
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Figure 12 Distribution of the post-results for the item “In the future, teaching DL will provide added value to 

students”, post-evaluation survey, n=124 

 
Figure 13 Distribution of the post-results for the item “In the future, teaching AI will provide added value to stu-

dents”, post-evaluation survey, n=124 
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The sample consisted of 171 participants, with 141 completing the pre-evaluation 

survey. Participants predominantly ranged in age from 30 to 59 years across various 

training sessions. Gender distribution varied by country and training focus: nearly all 

primary education participants in Lithuania and Germany were women, while in Aus-

tria, the gender split was equal within a small sample size of eight participants. For 

Computer Science (CS) training in Germany, only six out of 21 participants were 

women, reflecting lower female representation similar to national statistics for CS 

teachers. In STEAM sessions, gender distribution was more balanced across all coun-

tries. In terms of subjects taught, most CS and STEAM teachers reported teaching stu-

dents from grades 7 to 12. The subjects frequently taught by CS teachers included 

Mathematics, Languages, Physics, and Biology. Among STEAM teachers, the subjects 

varied with many teaching Mathematics, Languages, Physics, Chemistry, and Biology. 

Primary teachers predominantly reported teaching grades 1-4 with Mathematics and 

Languages as the most common subjects. 

 

The overall feedback on the training content and format was positive, with 89% of 

participants stating they would recommend the workshops to others. The post-train-

ing surveys assessed the perceived suitability of the exercises presented during the 

sessions. Most participants rated the activities highly, with at least 80% choosing "4" 

or higher on a 6-point scale, indicating that the activities were highly suitable for 

teaching. Specifically, activities involving working with regression on a dataset from 

the field of biology using the software Orange3 were deemed more appropriate for 

higher grades. 

 

For the primary trainings in Lithuania and Austria as well as the shortest (1.5 hours) 

STEAM training in Germany, the feedback highlighted a desire for longer training ses-

sions. On average, responses suggested that the interactive format of the training was 

appropriate. However, there were variations in confidence about incorporating the 
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learned content independently in class, with the shortest training session receiving 

lower scores. 

 

Prior to the training, participants generally reported higher familiarity with AI com-

pared to DL, except for primary educators in Lithuania. These discrepancies are also 

seen in the pre-and post-results for the self-reported competence in using DL and AI 

content in class, with on average higher pre- and post-scores for AI compared to DL. 

In addition, the overall trend for knowledge tests showed an improvement in under-

standing post-training, albeit each target group had questions they struggled with: 

for STEAM and primary teachers these were decision trees and the definition of clas-

sical AI and for CS regression and Orange3.  

 

The survey results showed a strong belief among participants in the societal im-

portance of including DL and AI topics in the curriculum. Interestingly, participants 

on average expressed a slightly higher agreement with the importance of inclusion 

of AI into curriculum compared to DL, suggesting a misunderstanding of the funda-

mental role of DL in teaching AI. Similarly, when considering the future value of teach-

ing these subjects, respondents saw a significant benefit for students, again with a 

slight preference for AI over DL. Regarding motivation to learn more about DL and AI, 

the responses were overwhelmingly positive, with nearly all participants expressing 

a desire to further their understanding of these critical subjects. Qualitative results 

 

 

The themes below describe key patters that repeatedly surfaced in the data, which 

were gathered based on the questions posed during the interview conducted imme-

diately after the training. The labels on the right correspond to categories that were 

assigned inductively throughout the qualitative analysis process.  
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Germany (18.09.23, Berlin) 

One participant found the training to be 

 (Participant B - 18.09.23, Berlin). 

This participant indicated having no prior knowledge in DL and mod-

erate knowledge in AI. For the other three participants the difficulty 

levels for the training matched well according to their respective 

backgrounds in DL and AI (with distributions of no to moderate / 

average / little expertise in both of them). One of these three partic-

ipants noted that not much new information about AI was included 

in the training for him. 

Design of training:  
Well aligned with prior 
knowledge levels (AI & 
DL: from no to little 
/moderate / average); 
too easy for one par-
ticipant (DL: no, AI: lit-
tle /moderate / aver-
age knowledge) 
 

 

The training was categorised as successful. The training provided 

a good overview: 

 

[The participant attended a training developed by FU last year al-

ready.] (Participant C - 18.09.23, Berlin) 

Overall feedback: Posi-
tive – Good / success-
ful (general state-
ment); good overview 
of various topics 

 

The practical orientation of the training received great approval 

among other things,

 (Participant D - 18.09.23, 

Berlin).  

Format - Content: Posi-
tive - Practical tasks 
well liked    

Individual exercises were positively described: Abalone and Super-

CodingBall (football game) were outlined as fun and applicable in 

Format – Content: Pos-
itive: Individual exer-
cises positively as-
sessed (Abalone, 
SuperCodingBall, 
Teachable Machine) 
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class. Regarding Teachable Machine, the scanning of materials was 

an aha moment. 

Participants partly highlighted that the exercises were new to 

them. Additionally, the training content could provide a good foun-

dation for application in the classroom. 

Format – Content: Pos-
itive: Learned new ex-
ercises, exercises/con-
tent good foundation 
(e.g., for teaching stu-
dents)  

 

One participant brings up critical aspects regarding the content. It 

is described as too superficial, and exercises like SuperCodingBall 

are deemed suitable for an introduction, 

 (Participant B 

- 18.09.23, Berlin). This was also associated with too many black 

boxes being included in the training: The functioning behind the con-

tent/exercises remained often unclear. 

 

Format - Content: Neg-
ative: Too superficial,  
Only beginner level / 
lack for intermediate 
level, too many black 
boxes 

Regarding individual exercises, the Abalone exercise could poten-

tially be challenging, and the instructions for the SuperCodingBall 

were unclear. 

 

Format - Content: Criti-
cal note: Abalone - 
challenging, SuperCod-
ingBall - unclear work 
instructions    

The duration of the training was described as good. Format - Length: Posi-
tive - Good 
 

 

The structure was praised. The division of the training into two 

parts with a break in the middle was appreciated in this context. Par-

ticipants were guided well through the training. 

Format - Structure: 
Positive – Good (gen-
eral, division of train-
ing with a pause in 
middle, effective guid-
ance through the 
training) 
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The materials were praised, especially the fact that one can take 

them and  (Partic-

ipant D - 18.09.23, Berlin). Additionally, this allows for better famil-

iarization with the topic and better recall of the training. The layout 

of the materials for the Abalone exercise was specifically highlighted. 

 

Materials: Positive - 
Good / very good (gen-
eral & Abalone), take-
away copies praised   
 

A participant said that the use of the materials could be tested at 

an Integrated Secondary School (ISS) and then also applied at the 

high school (gymnasium). 

Materials: Positive - 
Suitable for beginner 
and advanced level 
 

 

As with the content, one of the criticisms is that the material is 

too superficial and not suitable for more advanced lessons.  

Materials: Negative - 
Too superficial, lack of 
material for advanced 
purposes 
 

 

The existing infrastructure (PCs) at the venue was praised. This 

allowed for a quick start without much administrative effort. It was 

positively noted that there was flexibility in the selection of exer-

cises. 

 

Other factors: Positive 
- Freedom in choice of 
exercises, appropriate 
infrastructure for 
training is available    
 

It was mentioned as a negative point that it was not possible to 

register for multiple trainings simultaneously on the event day 

(IBBB). 

Other factors: Nega-
tive: Difficulties when 
registering for training. 
 

 

It is suggested to share the breaks during the training, possibly by 

organizing activities together:

 (Participant 

B - 18.09.23, Berlin). Another idea is to have two training sessions on 

the topic in one day, with very different aspects (for example, one 

Ideas for further train-
ing: Training-specific  - 
Joint break(s) / Come 
together / Shared 
breaks among teach-
ers, offer training as 
two separate trainings,  
point out other train-
ing opportunities 
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part on AI, one part on framework curriculum). Online educational 

platforms for teachers such as fobizz7 could be mentioned. 

 

 

More public relations work should be done to promote the exist-

ence of the IBBB. Additionally, there should be significantly more, for 

example, training sessions on CS topics or subjects like DL and AI.  

  

Ideas for further train-
ing: General - More 
public relations and 
trainings 

It would be helpful if the contents that play a role in the training 

were classified in advance (for example, through a goal-end diagram 

or types of machine learning (AI)).  

 

Ideas for further train-
ing: Format - Content -  
Clearer classification 
of content (before 
training) 
 

Concerning other topics, it is wished for theoretical foundations 

of AI: 

(Participant C - 18.09.23, Berlin). For advanced 

learners, the tool TensorFlow would be suitable for of AI. Program-

ming with Python would be another option. 

 

Ideas for further train-
ing: Format - Content -  
Additional topics: The-
oretical foundation: of 
AI, TensorFlow (AI), Py-
thon 
 

An idea is to conduct training 

(Participant D - 18.09.23, Berlin). This could be extended be-

yond a single day, for example, spread over specific days over spe-

cific days of several consecutive weeks. 

 

Ideas for further train-
ing: Format - Length: 
Training on site at the 
school (also possible 
as series)    
 

                                            
7 The teaching platform fobizz offers ready-to-use teaching materials, which also enable digital teach-

ing for the topics of AI and digital literacy (https://fobizz.com/en/) 

https://fobizz.com/en/
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A training spread over several weeks provides the opportunity to 

 (Participant B - 18.09.23, Berlin) 

The content can be tried in the classroom between the training ses-

sions and then evaluated collaboratively during the training. 

Ideas for further train-
ing: Format - Length: 
Advantages of weeks / 
months (as series): 
Possible to plan a 
longer, joint teaching 
unit for classroom; 
content can be tried 
out with students in-
between 

 

Material could be designed not only for single use but as a series 

of progressively building resources. Teachers would also benefit 

from concrete ready-to-use implementation plans. Furthermore, for 

the exercises, it would be beneficial to provide alternative web-

based resources as links. 

Ideas for further train-
ing: Materials: Series of 
thematically similar 
materials, plugged al-
ternatives, concrete 
implementation plans 
(ready-to-use) 

The CS training was rated as a good overview and aligned in difficulty with or below 

the participants' knowledge. The exercises received approval, particularly for their 

activating practical relevance and the participants' ability to choose which exercises 

to complete. They could be used as a foundation for teaching in the classroom; how-

ever, more advanced and complex approaches, including the provided material, are 

called for longer series of classroom lessons. The materials should be supplemented 

with alternative plugged options and ready-to-use implementation plans. 

 

The length and structure of the training were positively evaluated. There is a desire 

for more such trainings, along with an expansion of the offered topics and a clearer 

classification of the training content beforehand for orientational purposes. 

 

Regarding conceivable training possibilities, on-site training in schools and train-

ing series were suggested, allowing the content to be tried out with the students be-

tween these sessions. Attention should be drawn to other (plugged) training possi-

bilities that are accessible online. 
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Germany (23.08.23, Düsseldorf) 

The person indicated that the difficulty of the training was tailored 

to their prior knowledge, and was not too complicatedly designed. 

The teacher indicated that they have no prior knowledge in DL and 

AI. 

Design of training:  
Well aligned with prior 
knowledge levels, not 
too complicated (AI & 
DL: no knowledge) 

 

The participant was grateful for the event as it aligns with the dig-

italization mandate in North Rhine-Westphalia. Furthermore, the 

event was described as  and  

(23.08.23, Düsseldorf). 

Overall feedback: Posi-
tive – Thankful for 
training, good (general 
statement), high effi-
ciency 

 

The teacher finds it challenging to evaluate the fulfillment of the 

training's objectives as her background includes subjects like music 

and art, while the training was designed for teachers from STEM 

fields (such as mathematics). 

Overall feedback: Neu-
tral – Interviewee was 
not the 'real' target 
group of the training    
 

 

In general, regarding the format, the teacher prefers in-person 

events because there is better opportunity for exchange and one can 

practically try things. The content also tends to be better remem-

bered. 

Format: Preference for 
in-person over online 
trainings    
 

 

The content was very illustrative, and overall, it provided a good 

insight into the topics was provided. The theoretical inputs and 

speeches were of the right length, for example: 

(23.08.23, 

Format – Content: Pos-
itive: (Very) illustrative, 
good introduction, the-
ory inputs were not 
too long, practical 
tasks well liked      
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Düsseldorf). Another plus was that practical work was done, allowing 

things to be tried out and handled in practice. 

 

The practical exercise "Prompt Engineering with ChatGPT" was 

praised: 

 (23.08.23, 

Düsseldorf). 

Format – Content: Pos-
itive: Individual exer-
cise "Prompt Engineer-
ing with ChatGPT" posi-
tively assessed 

 
For teachers who instruct primary students or students up to the 

sixth grade, the content of the training was deemed suitable. 

Format – Content: Pos-
itive: Suitable for pri-
mary school or lower 
secondary school  
 

 
Therefore, the interviewed person believed that the suitability of 

the training content has be assessed in the context of the age of the 

students being taught by the participating teachers. 

Format – Content: Neu-
tral: Suitability of con-
tent dependent on age 
of teachers' students    

 

When it comes to discussing the negative critique points for con-

tent, the difficulty level of tasks may have been too low for mathe-

matics teachers. For music teachers, some content may not have 

been as relevant as it probably was for STEM teachers. Other partic-

ipants had also expressed during the training that certain content 

was superfluous (for music teachers), but the interviewee did not 

specify which). The interviewee also said, that 

Format – Content: Neg-
ative: Difficulty level of 
content/tasks may be 
too low for mathemat-
ics, some content su-
perfluous & not teach-
able in classroom    
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 (23.08.23, Düsseldorf). However, it is not clear which 

subject areas this referred to. 

Additionally, due to the length of the event, participants were un-

able to complete all the exercises: 

 (23.08.23, Düsseldorf). 

Format – Content: Neg-
ative: Not enough time 
for planned content 
 

 
Even though all exercises could not be completed, the length of 

the training was rated as not too long. 

Format – Length: Posi-
tive: Not too long    

 

The ability to take materials along was viewed positively. 

 

Materials: Positive 
feedback: Take-away 
copies praised 

 

The suitability of the material, like the content, depends on the 

age of the students and the participants' subject area. 

Materials: Neutral: 
Suitability of content 
dependent on certain 
criteria    

 

It is critically noted that some aspects of the training would not 

be feasible for the classroom yet (it is unclear whether this only re-

fers to materials or also to the content): 

 (23.08.23, Düsseldorf). 

Materials (+ may be 
content): Negative: Not 
feasible for classroom, 
not teachable in class-
room 

 

With regard to other factors such as interaction during the train-

ing, group work was emphasized: 

 

(23.08.23, Düsseldorf). 

Other factors: Interac-
tion/communication: 
Positive – Group work 
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Regarding ideas for further training, for the subject music, there 

would be the need for 

 (23.08.23, Düsseldorf). 

Ideas for further train-
ing: Format – Content: 
For the subject music, 
additional/different 
content needed  

 

The training should be extended for the topics presented and the 

exercises conducted. 

Ideas for further train-
ing: Format – Length: 
Make training longer 

 

It would be possible to conduct trainings online. 

 

Ideas for further train-
ing: Format - Length: 
Online trainings 

Online-trainings have advantages, i.e. that there are fewer barriers 

because you can 

 

(23.08.23, Düsseldorf). Furthermore, online trainings would be suita-

ble for individual computer programs that teachers engage with. You 

can also teach yourself a lot. For teachers with children, these train-

ings would be positive, because then professional development is 

more compatible with private requirements. 

Advantages of online 
trainings: Fewer obsta-
cles to asking ques-
tions, can be meaning-
ful for computer pro-
grams that teachers 
will use, self-learning 
is strengthened, for 
teachers with children 
positive 

 

Online educational platforms for teachers such as fobizz could be 

mentioned so that teachers could use such resources also them-

selves. 

Ideas for further train-
ing: Training-specific  - 
point out other train-
ing opportunities 
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Germany (05.09.23, Berlin) 

Regarding the question about the design of the training in relation 

to the participant's previous knowledge, one statement was that the 

content presented would have required at least double the time. The 

participant stated having no prior knowledge in DL and moderate 

familiarity with AI. 

Design of training: 
More time needed for 
content (DL: no 
knowledge, AI: little / 
moderate / average) 
 

 

For other participants, the training was well-designed, allowing 

even laypersons to follow along and understand everything. Either 

the teachers did not provide information about their DL background, 

or they explicitly stated that they had no prior knowledge. Regarding 

AI, they indicated having little / moderate to average knowledge. 

Design of training: Well 
aligned with prior 
knowledge levels (DL: 
no / no information 
given, AI: little / mod-
erate / average) 

 

The training was perceived as (very) good and exceptionally rele-

vant. Further workhops like this one (with some adjustments) would 

be welcomed. 

Overall feedback: Posi-
tive – (Very) good, 
training was tailored to 
very current issue, 
more trainings like / 
similar to these wel-
comed 

 

In light of the AI content that was somewhat redundant for one 

participant, they noted, 

 (Participant C - 05.09.23, Berlin). 

Overall feedback: Neu-
tral - Hard to design 
training when partici-
pants' knowledge not 
clear   
 

 

In general, with regard to the format, a participant expressed a 

preference for in-person over online trainings. 

Format: Face-to-face 
events are preferred 

 

When positively referring to the training content, Orange3 was 

specifically mentioned. It was noted that it was enjoyable to work 

with and considered it is a good tool because it allows for working 

visually. 

Format – Content: Pos-
itive: Individual exer-
cises/tools positively 
assessed (Orange3) 
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It was praised that practical work could be done in the training, 

for example: 

 (Participant D – 05.09.23, Berlin). Additionally, the 

content was highlighted as very current, and theoretical introduc-

tions, as the overview of what AI encompasses, were positively 

acknowledged. 

Format – Content: Pos-
itive: Practical tasks 
well liked, content very 
up-to-date, theoretical 
introductions / inputs 
/ good 
 

 

A participant noted that there wasn't much new content for him. Format – Content: Neu-
tral: There wasn't any-
thing substantially new    

 

Parallel to this, explanations about AI (to the extent in the train-

ing) were not necessary for this participant. Furthermore, it was crit-

icized that there was too little time available for working with Or-

ange3. 

Format – Content: Neg-
ative: Some content 
superfluous (AI), too 
little time with tool Or-
ange3 

 

The length of the training, when explicitly addressed, was nega-

tively connoted. The duration of the training, respectively for the Or-

ange3 program (which occupied a central place in the 90-minute 

training), was considered too short. There was an impression that 

content was cut in several places.  Furthermore, it was noted, 

 (Participant A – 05.09.23, Berlin). 

Format – Length: Nega-
tive: Too short, Evalua-
tion time becomes a 
problem when you ar-
rive late    
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It was praised that there was an  that one could 

use to engage independently outside of the workshop (Participant B 

– 05.09.23, Berlin). 

Materials: Positive: 
Good (general state-
ment)  

 

Communication (with the participants) was clear, good, and un-

derstandable. 

Other factors: Interac-
tion / communication: 
Positive - Clear com-
munication 

 

The training was conducted at a good pace. Additionally, the ex-

pertise of the instructors was positively emphasized: 

 (Participant 

B – 05.09.23, Berlin). The visual presentations accompanying the 

training were well-received. 

Other factors: Positive 
feedback - Good 
tempo, experts have 
presented (and re-
ported from their 
field), training / 
presentations visually 
appealing     

 

Now follow the expressed ideas for further training. Generally, it 

is always important to 

 (Participant A - 05.09.23, Berlin). Additionally, it is advis-

able to clarify the technical requirements in advance on-site (such 

as ensuring PCs with the required pre-installed software for the 

training) to avoid losing time on the actual training content/exer-

cises. 

Ideas for further train-
ing: General: Finding 
the right target group 
(teachers as multipli-
ers), sufficient tech-
nical conditions 
should be established 

 

"The desire was expressed that more time should have been avail-

able for Orange3, for example, to trace the individual steps again or 

to better familiarize oneself with the functions. Regarding the ap-

proach to working with Orange3 in the training, it was suggested, 

Ideas for further train-
ing: Format - Content: 
Cover Orange3 more in 
depth 
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(Participant B – 05.09.23, Berlin). In this regard, another idea is to 

make Orange3 the main focus of this training. 

 

Perhaps the exercise Abalone or introductory and ending inputs 

could be less detailed, allowing for a stronger focus on Orange3. Ad-

ditionally, it is worth considering whether it is necessary to explain 

to mathematics teachers what a regression is; instead, topics could 

be treated in more depth from the start. 

 

Ideas for further train-
ing: Format – Content: 
Cover less Abalone ex-
ercise (because of too 
little time); cover com-
plex content / more in 
depth 
 

Furthermore, an orientation of the training content towards class-

room use was desired: 

 (Participant C –05.09.23, Berlin). It was also ex-

pressed that the emphasis should be on ready-to-use exercises, 

meaning that practical exercises should be designed and conducted 

with the participants in a manner that makes them immediately ap-

plicable in the classroom. 

Ideas for further train-
ing: Format – Content: 
More work on relevant 
topics for classroom 
teaching, ready-to-use 
practical exercise (e.g., 
along with material) 
 

 

In terms of the length of the training, suggestions were made to 

extend the training. To make the limited time more effectively usa-

ble, options such as a shift in focus (on Orange3) or less time for 

specific content (Abalone exercise or introductory and ending parts) 

were proposed, as already outlined. Because the time for evaluation 

and training could overlap, they should therefore be spaced out 

more from each other. 

Ideas for further train-
ing: Format – Length: 
Make training longer, 
less time for specific 
exercises or refocus 
topics in the training, 
take into account eval-
uation time  
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There was a desire to delve deeper into the training topics in a 

subsequent workshop. 

Ideas for further train-
ing: Format: Length: 
Dealing with topics in 
more depth in a fol-
low-up workshop    

 

Another possibility would be to extend the completed 1.5-hour to 

a two to three-hour training. 

Ideas for further train-
ing: Format – Length: 
Two-to-three-hour 
workshop 

Then the training could also be designed in a way so that the con-

tent would be immediately applicable in the classroom; participants 

could also be provided with didactic support right away during the 

training so that integration into their teaching is possible. 

Ideas for further train-
ing: Format – Length: 
Advantages of two-to-
three-Hour workshop: 
Content from training 
can be implemented 
(as is) in classroom  
 

 

A further possibility for teacher training that is mentioned, is 

training sessions that run over two days, 

 (Participant A – 05.09.23, Berlin). 

Ideas for further train-
ing: Format – Length: 
Advantages of exten-
sion to weeks / 
months (as series) / 
multiple trainings: 
Teachers can engage 
with content in-be-
tween sessions 
 

 

In terms of materials, it would be of interest to 

 (Participant C – 05.09.23, Berlin). 

Ideas for further train-
ing: Materials: Concrete 
implementation 
(ready-to-use) plans 

 

Lithuania (09.01.24, Vilnius) 

The training was rated as very useful. The interviewee would take 

part in it again and would also advise her colleagues to do so. 

Overall feedback: Posi-
tive – (Very) Successful 
/ interesting / good / 
valuable, will be rec-
ommended to others 

 



 

47 

 

The content was considered a good inspiration for future teaching 

in the subject of physics and the participant was excited after the 

training about how they can now implement AI content into the 

classroom. 

Format – Content: Pos-
itive: Good inspiration 
for future teaching  

 

The length was generally considered to be good. Format – Length: Posi-
tive: Good / very good 

 

 
Nevertheless, the wish was expressed for continuous training 

(again with practical exercises), which has the advantage that train-

ing content is not forgotten. 

Ideas for further train-
ing: Format – Length: 
Advantages of exten-
sion to weeks / 
months (as series) / 
multiple trainings: 
Teachers can engage 
with content in-be-
tween sessions 
 

 

The trainings were tailored to participants' prior knowledge, but overall, the train-

ings were deemed too short. It was suggested to extend them, and there was also a 

call to take into account evaluation time when planning the trainings. Additionally, 

the challenge of designing trainings was highlighted, when the knowledge levels of 

teachers are unknown beforehand. 

 

There were wishes for more trainings, for example encompassing online ap-

proaches. However, there were also indications of a preference for in-person train-

ings. To enhance the practical application of knowledge, suggestions were made for 

follow-up workshops or continuous training or training series, as, for example, these 

would allow content to be tested in schools between sessions. 

 

Overall, the trainings were positively received and were commended for providing a 

good introduction to the topics, practical exercises, theoretical inputs and inspiration 

for future teaching. The use of engaging group work was praised, and positive feed-

back was received for effective communication, professional presenters, and visually 
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appealing presentations. Specific exercises, such as Orange3, were highlighted posi-

tively. However, there was a consensus that more time was generally needed for this 

tool and other content to be covered more in-depth and to introduce more complex-

ity. Additionally, some content (and materials) were deemed superfluous and not 

suitable for classroom teaching. The feasibility of teaching the training's content was 

noted to depend on the subject, with some content considered too easy for subjects 

like mathematics and unsuitable for others like music. The materials received high 

praise, and participants appreciated the opportunity to take something away. How-

ever, there was a desire for more ready-to-use practical exercises, along with mate-

rials and plans. There should be mention of alternative sources for materials, such 

as online educational websites. 

Germany (13.09.2023, Düsseldorf) 

A respondent from the group interview made it clear that she un-

derstood the content well. Starting from a previous 

 the participant now has a 

 (Participant – 13.09.23, 

Düsseldorf). 

Design of training:  
Well aligned with prior 
knowledge levels (DL & 
AI: average) 

 

In relation to the training, the participant found it to be helpful to 

learn the background of where AI can be found and how to possibly 

convey such topics that in a child-friendly way. 

Overall feedback: Posi-
tive – Helpful  

 
The practical relevance of the exercises was emphasized posi-

tively in relation to the content. 

Format - Content: Posi-
tive – Practical tasks 
well liked    
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At times, however, the connection of the training content or exer-

cises to AI was not clear: 

 (Par-

ticipant – 13.09.23, Düsseldorf). Some content would also not be suit-

able for all primary school grade levels, like mentioned in the begin-

ning of the paragraph. Moreover, there was a wish for a comprehen-

sion of how (exactly) AI operates, enabling it to be communicated to 

the children appropriately. 

Format - Content: Neg-
ative – Link from con-
tent to AI and didactics 
not clear, Content / 
materials doesn't work 
for some primary 
school level, too many 
black boxes      
 

 

It was positively noted that materials for exercises/examples were 

provided that can be applied in the classroom. Additionally, praise 

was given for referring to websites with a didactic connection, ena-

bling further engagement with the content after the training. 

Materials: Positive - 
Materials are practi-
cal/implementable in 
classroom, good refer-
ences for further inde-
pendent work    

 

The criticism regarding the content, that the connection of the 

training content or exercises to AI was not clear, would applies also 

to corresponding materials. Additionally, a lack of further examples 

and materials was mentioned, for instance, on how to structure a 

series of lessons. 

Materials: Negative - 
link from materials to 
AI and learning objec-
tives not clear, more 
materials are needed 

 

Regarding further ideas, it was suggested that there should be 

(Participant – 

13.09.23, Düsseldorf). 

Ideas for further train-
ing: Training-specific 
(Overall training) – Fol-
low-up training to 
TrainDL training needs 
to be offered 
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In general, (additional) trainings should not take place on week-

ends. Furthermore, the idea of a working group that meets regularly 

was suggested. 

Ideas for further train-
ing: General – Train-
ings should not be on 
weekends, working 
group ("Arbeitskreis") 
 

 

In relation to the content, there was a desire for more pedagogical 

input respectively examples 

 (Participant - 13.09.23, Düsseldorf). 

Additionally, more practical examples were requested. 

Ideas for further train-
ing: Format - Content - 
More pedagogical con-
tent & practical exer-
cises 

 

The desire for already developed plans that can be applied in the 

classroom was clearly expressed, e.g.: 

 (Participant - 13.09.23, Düsseldorf). This 

framework would include materials/guidelines, also for series of les-

sons: 

 (Participant - 13.09.23, Düsseldorf). Addition-

ally, children should not only be familiar with exercises but also with 

the theory behind them. This information could be incorporated into 

such frameworks/plans that should be provided to teachers. Teach-

ers have little time but could engage with these plans, acquire 

knowledge, and wouldn't need to completely conceive a teaching 

concept from scratch. 

 

Ideas for further train-
ing: Materials: Concrete 
implementation 
(ready-to-use) plans 
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Furthermore, it has been suggested that materials should be 

adapted to the different class grade levels of primary school. 

 

Ideas for further train-
ing: Materials: Materi-
als should be adopted 
for a given school 
grade/group    
 

Austria (25.04.2023, Vienna) 

The event was overall, with feedback as a face-to-face event, rated 

as very good. Face-to-face events are preferred. 

Overall feedback & 
Format: Positive – Very 
good (face-to-face 
events preferred) 

 

The length of the theoretical inputs was fine for individuals with 

limited background knowledge: 

 (Partic-

ipant B - 25.04.23, Vienna). The Ligretto cards had been well-received 

as were the practical tasks as a whole. 

Format - Content: Posi-
tive – Theoretical in-
troductions / inputs, 
Ligretto cards game 
and practical tasks 
rated good 
 

At the same time, there was criticism that more experimentation 

could have taken place: 

 (Participant A - 25.04.23, Vienna) The theoretical inputs may 

have been too long for people who already have more than basic 

knowledge. 

Format - Content: Neg-
ative – Work more 
hands-on (don't use so 
many worksheets), 
theoretical introduc-
tions / inputs too long 
(for experts) 
 

 

The length, also in relation to its content, was considered to be 

okay. 

Format - Length: Posi-
tive – Good, in accord-
ance with the content 
 

 

The structure was perceived as 

(Participant A - 25.04.23, Vienna) At times, some 

blocks were also perceived as both DL and AI. 

Format - Structure: 
Negative – Too much 
jumping back and 
forth thematically    
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It was pleasant that the trainers asked about the (various) solu-

tion approaches of the participants. 

Other factors: Interac-
tion/communication: 
Positive - Participants 
were asked about dif-
ferent solution ap-
proaches    

 

In terms of ideas for further training, participants could indicate 

their prior knowledge in advance, 

 (Participant B - 25.04.23, 

Vienna) 

 

Ideas for further train-
ing: General - Teachers 
specify knowledge in 
advance to find suita-
ble training    

Furthermore, there is a desire for more hands-on activities in-

stead of an increased use of worksheets. 

 

Ideas for further train-
ing: Content - Work 
more practical (e.g., 
don't use so many 
worksheets) 

A participant mentions that it would have helped to follow a 

clearer thematic line, for example, having one block only on AI and 

another block only on DL. 

Ideas for further train-
ing: Structure - Clear 
structure: One block 
each for DL and AI    

 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

 

To the question regarding the design of the training based on 

prior knowledge, only one participant made a statement: It was ap-

propriately designed. The prior knowledge was not specified for DL 

and/or AI and was indicated as moderate/average. 

Design of training:  
Well aligned with prior 
knowledge levels (un-
specified: little /mod-
erate / average) 

 

When talking about the whole training, it was very well-received 

by the participants, and gratitude for it was expressed in some in-

stances. In this context, the utility was also highlighted: 

Overall feedback: Posi-
tive – Good / thankful 
for training (i.e., be-
cause useful and 
knowledge was dis-
seminated), everything 
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 (Participant D - 11.04.23, Vilnius) The training was positively 

evaluated because knowledge was conveyed, and understanding be-

came clearer after the training. The desire/need for further training 

was emphasized. 

clearer now, more 
trainings like / similar 
to these welcomed 
 

 

Content-wise, there was appreciation for the practical as-

pects/tasks covered in the training. The Ligretto game was high-

lighted positively: 

 (Participant C - 18.04.23, Vilkaviškis). 

Format - Content: Posi-
tive – Practical tasks 
well liked, Ligretto 
cards game: well liked 
 

 

Positive remarks regarding the materials emphasized their (im-

mediate) implementability for classroom teaching: 

 (Participant B - 

18.04.23, Vilkaviškis) 

Materials: Positive - 
Materials are practi-
cal/implementable in 
classroom    
 

 

The training sessions should be scheduled on specific days: Ideas for further train-
ing: General - Trainings 
should not be at the 
end of the week 

                                            
8 ViLLE is a collaborative learning platform developed by the Centre of Learning Analytics of the Uni-

versity of Turku. [...] The materials in ViLLE include various exercises on programming, mathematics, 

languages, and other subjects." (https://en.learninganalytics.fi/ville#introduction)  

https://en.learninganalytics.fi/ville#introduction
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(Participant A - 21.04.23, Druskininkai) 

 

More content from the ViLLE platform is desired in a training, or a 

training that is majorly tailored to this platform. 

 

Ideas for further train-
ing: Format - Content - 
Additional topics: ViLLE 
platform    
 

The training should be made longer. 

 

Ideas for further train-
ing: Format - Length: 
Make training longer 
 

Longer trainings (full-day trainings) are not preferred. Instead, 

 (Participant D – 11.04.23, Vilnius). 

Ideas for further train-
ing: Format - Length: 
Disadvantages  
of full-day trainings 
(e.g., 7-hour trainings): 
It can be mentally / 
cognitively exhausting 
 

 

Against the backdrop of primary students being educated, more 

information, such as the underlying functionality, is desired for the 

materials. Additionally, more materials related to the games that the 

students play should be provided, and 

 (Participant B 

- 18.04.23, Vilkaviškis) 

Ideas for further train-
ing: Material: More 
background infor-
mation, more material 
connected to students' 
games and their every-
day life 

 

The primary training design was well-aligned with participants' prior knowledge 

levels. Overall, the trainings were positively received. The length was considered ap-

propriate in relation to the content. However, more trainings were welcomed, and 

there was a desire for longer sessions, although some participants found whole-day 

training too lengthy. A preference for in-person sessions was noted. It was suggested 

that teachers should be able to specify their knowledge in advance to ensure suita-

bility of the training. 
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The theoretical inputs and practical tasks, such as Ligretto, were praised for making 

topics clearer. However, participants expressed a wish for a more hands-on approach 

instead of primarily engaging with worksheets. Structurally, there was feedback about 

too much thematic jumping back and forth, so the suggestion was having one block 

each for DL and AI. 

 

In terms of materials, there was a positive view, noting that they are practical and 

implementable in the classroom. However, participants suggested including more 

background information and establishing a stronger connection to the everyday life 

of students. Additionally, there was a suggestion to provide guidance on the usage of 

online teaching platforms. 

 

 

Germany (18.09.23, Berlin) 

There are certain basic requirements for learning and working on 

information technology topics in the classroom: 

(Participant A 

- 18.09.23, Berlin) In environments where you are freer and can ex-

periment, it is easier to integrate new content (e.g. AI / AI exercises) 

into the classroom. It also helps if you can practise this integration 

(e.g., as part of a traineeship).   

Teachability: Prerequi-
sites: Better infrastruc-
ture, Environments 
with greater decision-
making freedom are 
helpful, Practicing con-
tent in classroom (e.g., 
internship) helpful,  
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For DL and AI, it depends on how you deal with the issues, i.e. how 

deeply you treat them and what you do with them in the classroom. 

Teachability of DL & AI: 
Dependent on depth of 
treatment 

Abalone is very challenging, but would definitely be fun for the 

students. 

Teachability of DL & AI: 
Abalone: challenging, 
but would be fun for 
students    

 

Orange3 was used in the Abalone exercise. With the help of this 

tool, very challenging tasks can be realised with Orange3, which is 

why, among other things, it is 

(Participant 

C – 18.09.23, Berlin). 

Teachability of DL: Or-
ange3: Orange3 for 
higher grade levels 

 

There are different opinions on the teachability of AI. One is: 

 (Participant B – 

18.09.23, Berlin). For example, in the Teachable Machine exercise, the 

teacher should also be able to explain the background of AI learning 

to the students. 

 

Teachability of AI: 
Problematic: Not easy 
to explain / teach in 
short amount of time, 
black boxes 

On the other hand, AI has already become a part of the students' 

everyday life, making it easy to find an application or context (such 

as the SuperCodingBall soccer game). Furthermore, there are many 

educational computer programs on AI for various degrees of diffi-

culty, i.e. secondary level I (lower) and II of the school (upper). 

Teachability of AI: Posi-
tive: Relating teaching 
to practical/everyday 
contexts possible, 
many computer pro-
grams for use at upper 
and lower secondary 
levels    

 

The Teachable Machine exercise will be well-received by the stu-

dents, and the fact that they can train an AI, optionally using their 

Teachability of AI: 
Teachable Machine – 
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own images, within a short period is inherently exciting. Teachable 

Machine and block-based programming with the soccer game 

(SuperCodingBall) as well as Teachable Machine can be imple-

mented in lower grade levels. 

 

achievable, like Super-
CodingBall for lower 
grade levels possible  

Programming neural networks with Python would probably not be 

possible in grades below 12. AI could be taught in the basic course. 

Teachability of AI: Neu-
ral network would not 
feasible for grades be-
low 12, AI as additional 
topic in basic course 

 

Larger projects should be developed in schools and also be taken 

outside; projects 

 (Participant D - 18.09.23, Berlin). For 

example, older students from one school could teach younger stu-

dents from another. Exit games could introduce children to the com-

puter. 

Ideas how topics could 
be taught (unspeci-
fied): Collaboratively 
working on (larger) 
projects, Children 
teach children (e.g., as 
part of a project), exit-
Games to introduce 
students to the com-
puter    
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For chemistry, potential connections to AI are seen with limita-

tions: 

 (Participant C - September 18, 2023, Berlin). In mathemat-

ics, connections to AI (in connection to algorithmics) as well as to 

other fields are recognized: 

 (Participant A - September 18, 

2023, Berlin) Another intersection with the data theme could be 

curve discussions and the representation of functions using the Ge-

oGebra software. Another participant believes that there are fewer 

connections between DL and AI with the subjects mathematics and 

WAT (Economics-Work-Technology). 

Linkage between sub-
ject to DL & AI: Chem-
istry - yes, (with limita-
tions), mathematics - 
yes (statistics, stochas-
tic, probability theory, 
algorithmics, tools) 
and no, WAT - no 

  

For CS and in general, the relevance of training topics is consid-

ered high. DL holds a higher priority than AI for one participant, es-

pecially the 

 (Participant B - 18.09.23, Berlin). 

Relevance of DL & AI:  
High (e.g., for CS), DL 
higher than AI, big data 
very interesting    

Participants emphasize the need for improved IT infrastructure in classrooms, in-

cluding full-time IT support.  

 

Teaching AI is considered challenging due to its complexity, but its relevance in 

students' lives and educational programs makes it relatable. Collaborative projects 
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and community involvement are suggested for larger AI-related projects in schools. 

The Teachable Machine and SuperCodingBall exercises would be well-suited for 

lower-grade levels, while tools like Orange3 and topics such as neural networks are 

recommended for higher-grade levels. However, teachability always depends on the 

depth of content treatment.  

 

Chemistry and mathematics are explored for potential connections to AI, with var-

ying levels of applicability. In computer science, DL is seen as more relevant than AI, 

especially in the context of big data, which is highly interesting and currently un-

derrepresented in classrooms. 

Germany (23.08.23, Düsseldorf) 

The feasibility of implementing the exercises from the training in 

the classroom was well assessed: 

(23.08.23, Düsseldorf). 

Teachability of DL & AI: 
Practical exercises are 
feasible  

 

On the other hand, the interviewer also mentioned that during the 

training, it was already pointed out that 

(23.08.23, Düsseldorf) and the computer 

programs would not be advanced enough yet for implementation in 

some cases. 

Teachability (Unspeci-
fied): Computer pro-
grams not yet ad-
vanced enough    
 

 

Several ideas on how to better convey music to students were 

brought up, although it is unclear to what extent relates to the topics 

of DL and AI. For example, 

 for , 

Ideas how topics could 
be taught (unspeci-
fied): Interactive web 
pages, tools, devices 
(subject music)    
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, or 

 

(23.08.23, Düsseldorf). It would also be beneficial to have the option 

for children to work on a score on the computer. 

 

In response to the question of how important it is to integrate DL 

and AI into subjects, the interviewee stated that it must be done, and 

children should be taught how to use computers. 

Relevance of DL & AI: 
(Very) High / important 

 

Germany (05.09.23, Berlin) 

The implementation of the Abalone exercise – involving the usage 

of Orange3 – with regression analysis could be suitable as a founda-

tional teaching method for STEM classes, starting perhaps from the 

eighth grade (lower secondary level) and potentially in other sub-

jects for higher grade levels (upper secondary level). This aligns with 

the opinion of another expert who emphasizes that the teachability 

of the training content is strongly dependent on the grade level. An-

other viewpoint suggested that the exercise would be feasible for 

students who have an interest in topics connected to this exercise 

or for advanced courses.   

 

Teachability: DL & AI: 
Exercise Abalone: Fea-
sible for higher grade 
levels, advanced 
courses and students 
who are specifically in-
terested in topics  
 

The topic of regression analysis, as presented in the training (Aba-

lone), would be feasible, but it is more suitable for the subject of CS 

than mathematics. Furthermore, 

Teachability (after the 
training): DL & AI: Exer-
cise Abalone: Regres-
sion analysis (Abalone) 
in CS (not Mathemat-
ics) 
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 (Participant C – 05.09.23, Berlin). The participant also wished for 

more background information on this black box. This is because, 

among other reasons, the background knowledge for mathematics 

students is inadequate to comprehend more complex examples like 

the exercise presented and their inner workings. 

 

When it comes to ideas on how to convey topics of DL, one could 

demonstrate with linear regression how to work with both small and 

large datasets. This would also be possible with Excel. The exercise 

from the training (Abalone with the support of Orange3) could be 

used as introduction to working with Orange3. 

Ideas how DL could be 
taught: Regression 
analysis with large da-
taset (Orange3) (math-
ematics), Abalone ex-
ercise as introduction 
to Orange3 
 

 

It was mentioned that there are certainly approaches to the 

teaching of AI in the subject of mathematics, but these were not fur-

ther elaborated in the interview. 

Ideas how AI could be 
taught: There are ap-
proaches where it can 
be integrated (Mathe-
matics) 

 

The topics of DL and AI could be integrated into many subjects, 

even beyond CS, such as in STEM or AI in the subject of art. Further 

details on this were not provided. In the subject of mathematics, ex-

amples related to these, which also motivate, would be 

 (Par-

ticipant C – 05.09.23, Berlin). 

Linkage between sub-
ject to DL & AI: Non-
CS-subjects & Mathe-
matics: yes   

 

For the subject of physics, a connection to DL is seen: Linkage between sub-
ject to DL: Physics – 
yes, Linkage between 
subject to AI: Physics & 
mathematics - no  
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(Participant A – 05.09.23, Berlin). Another interviewee also sees no 

connection for the topic of AI in the subject of mathematics (refer 

also to the comments regarding the feasibility of incorporating the 

Abalone exercise into mathematics classes above). 

 

The topic of data analysis should be included in the subject of 

mathematics, but the specifics were not discussed. 

Linkage between sub-
ject to DL: Mathematics 
– differentiated 

 

Lithuania (09.01.24, Vilnius) 

Children are interested in new topics, such as AI. Teachability of AI: Stu-
dents are interested in 
AI  

 

The students would probably like it if they themselves were asked 

how AI could be implemented in this subject and a lot of ideas would 

come out of it. 

Ideas how topics could 
be taught (AI): Ask stu-
dents for ideas how to 
integrate AI into phys-
ics 

 

The feasibility of implementing practical DL and AI exercises in classrooms, em-

phasizing their tangible and achievable nature, was acknowledged. While some sug-

gestions targeted introduction in third and fourth grades, the Abalone exercise, uti-

lizing Orange3 for regression analysis, is deemed suitable for higher-grade CS classes.  

 

The integration of DL and AI into subjects beyond CS, such as STEM, art, and math-

ematics, is considered plausible, with a preference for practical applications. Physics 

is seen as connected to DL in data analysis, while scepticism was noted about AI's 

relevance in physics and mathematics. Students would be interested in AI. 
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The importance of integrating DL and AI into subjects is underscored, emphasizing 

the necessity of teaching children computer usage skills. 

 

Germany (13.09.2023, Düsseldorf) 

Regarding DL, an idea was brought up on how it can be taught at 

the primary school level: data can be presented using column or bar 

charts; this would be feasible starting from the second grade. One 

could conduct the same survey in a parallel class and then compare 

the charts. 

Ideas how DL can be 
taught: Data analysis 
via bar charts / com-
parison of surveys  

 

The "Good Monkey – Bad Monkey Game" would probably be too 

complex for primary school students compared to exercises with 

cards, for example: 

 (Participant – 13.09.23, Düsseldorf). 

Teachability of AI: 
Monkey exercise too 
complex for primary 
(decision trees / rule 
setting: feasible for 
lower secondary level) 

 

Several ideas were put forward on how to teach AI, such as using 

Midjourney, an LLM capable of generating images. This could involve 

creating images of animals in various art styles or, in grades three or 

four, 

 (Participant – 

13.09.23, Düsseldorf). Since the children now all have a smartphone, 

Ideas how AI can be 
taught: via images us-
ing the Midjourney 
tool, with use of tools 
/ apps    
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one can use apps or tools to introduce topics like facial recognition 

(on the smartphone) to them. 

 

The Teachable Machine could be used for a variety of subjects. For 

instance, in art class for sculptures or in general studies ("Sachun-

terricht"): 

 (Participant – 13.09.23, 

Düsseldorf). In essence, Teachable Machine could be applied to any 

categorizable content, such as yoga positions or types of fruits. 

Ideas how AI can be 
taught: Teachable Ma-
chines – e.g., sculp-
tures, recognizing tree 
species by leaves (in 
forest), underlining 
connection to everyday 
life; in short, all con-
tent which is categoriz-
able     

 

The teachability of content that has not been specified or is not 

clearly attributable to DL or AI could be applicable to exercises in-

volving cards in primary school. Content would generally be more 

applicable to grades three to four, not for grades one to two. 

Teachability (unspeci-
fied): Card games too 
complex for primary, 
materials/exercises 
(content) work for 
grades 3-4, not for 1-2    

 
 

Rules (decision tree) and optimisations (via data) 

 

(Participant - 13.09.23, Düsseldorf). 

Ideas how topics could 
be taught (unspeci-
fied): Rules and opti-
misations as part of 
social training    
 

 
 

However, as already noted, it was also mentioned that decision 

trees and rule-setting are not relevant for the primary education 

level. 

Relevance of AI: Deci-
sion trees / rule set-
ting - no relevance for 
primary    
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In the field of mathematics, working with data is possible (for ex-

ample, visually through bar/column charts). 

Linkage between sub-
ject to DL: math 
 

It became clear that connections to art exist within the context of 

generative AI (LLM - Large Language Models) and image recognition 

(Teachable Machine). Image recognition also allows a connection to 

be made with general studies ("Sachunterricht"). Many examples 

were mentioned in the interview for Teachable Machine without 

specifying the exact application in a particular subject. 

 

Linkage between sub-
ject to AI: image recog-
nition - link to art and 
general studies ("Sa-
chunterricht”), genera-
tive AI -– link to art 

As mentioned, the use of decision tree-based topics/exercises 

was not foreseen in the primary education level. 

Linkage between sub-
ject to AI: decision 
trees: no link to pri-
mary subjects 

 

Austria (25.04.2023, Vienna) 

Generally, the teachability in primary education, could be difficult, 

 (Participant B - 25.04.23, Vienna) 

Teachability: Prerequi-
sites: Teachers with 
these skills should 
handle these topics, 
inputs from outside 
 
 

 

The teachability of DL is considered good, also for lower grade 

levels: 

 (Participant A - 25.04.23, Vienna). On the other hand, 

with DL, a lot of figuring out can also take place, as there are different 

solution paths. 

Teachability of DL: Fea-
sible (also for lower 
grade levels), different 
solution paths possi-
ble 

 

As mentioned before, DL could be conveyed in a playful manner 

(e.g., puzzle tasks). One can work on different paths to solutions 

through DL. Since there are already connections to mathematics, it 

should be tried out to try to integrate it even more strongly there. 

Ideas how DL can be 
taught: Puzzle tasks / 
brain teasers, subject 
Mathematics: integrate 
it even more in subject 
mathematics, find dif-
ferent solutions for 
one problem 
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DL was defined as 

 (Participant A – 25.04.23, Vienna) 

Definition of DL   

 

Based on this, it was observed that there is a connection between 

DL and mathematics, in the sense that 

 (Participant A - 25.04.23, Vienna). 

 

Linkage between sub-
ject to DL: Mathematics 
- yes  

"To come to the topic of AI, it could be taught in primary school, 

but it could be difficult to create tasks. 

 

Teachability of AI: Fea-
sible for lower grade 
levels, setting up tasks 
/ learning for students 
possible, but could be 
difficult    

 

An idea for teaching AI is: 

 (Participant 

A – 25.04.23, Vienna). One could also discuss fake news with the stu-

dents. 

Ideas how AI can be 
taught: Students gen-
erate pictures with AI, 
presentation, fake 
news   

 

AI is defined by one participant as follows: 

(Participant A - 25.04.23, Vienna) 

Definition of AI   

 

In general terms, the teachability of topics is viewed critically be-

cause 

 (Participant B - 25.04.23, Vienna) Hence, like already men-

tioned, there is also a desire to receive external inputs. 

Teachability (unspeci-
fied): Not feasible for 
lower grade levels    
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Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

One assessment is that the training contents would be conveyable 

to students, whereas another participant views it as contingent on 

specific criteria: 

 (Participant E – 21.04.23, 

Druskininkai). 

 

Teachability of DL & AI: 
Feasible, but also pe-
pendent on topics and 
on students (e.g. grade 
level) 

 

 

 

 

A participant provided the following definition of AI: 

 (Participant C – 18.04.23, Vilkaviškis). 

Definition of AI 

 

Furthermore, Bebras cards could be used for instruction, along 

with an increased focus on practical tasks (and less theory), though 

it is unclear for which specific task areas. 

Teachability (unspeci-
fied): Feasible for 
lower grade levels 

 

Regarding ideas on how DL or AI can be conveyed, students would 

enjoy tasks from the ViLLE platform. Furthermore, "there could be 

some tasks related to, for example, animals to find differences or 

similarities between them. For my children or fourth form, it would 

be quite interesting, I think to know this related to the topic." (Par-

ticipant D – 11.04.23, Vilnius) 

Ideas how topics could 
be taught (unspeci-
fied): ViLLE platform, 
find differences/simi-
larities between ani-
mals 
 

 

There is one statement referring to the linkage of subjects to DL 

and AI, where it is acknowledged but not elaborated upon, regarding 

which subjects or whether DL or AI or which topics are meant. 

Linkage between sub-
ject to DL & AI: Some 
(not further specified 
for subjects or topics) 
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Teaching DL and AI in primary school education poses challenges: For effective 

instruction, teachers need knowledge, and external support from outside the school 

is also conceivable.  

 

The teachability varies based on topics and grade level. Emphasizing playfulness, 

such as through puzzle tasks and practical activities like using Bebras cards or tasks 

from the ViLLE platform, is essential. DL is considered teachable for lower grade levels 

in general. While AI's feasibility in primary education is also acknowledged, creating 

tasks may be challenging. Possible approaches for teaching AI include working with 

images, addressing fake news, and emphasizing pattern recognition. 

 

A connection between DL and mathematics is highlighted, aligning with competen-

cies taught in this subject. 

 

 

Germany (18.09.23, Berlin) 

In relation to the source of information, the subject seminar 

leader is mentioned, who wanted to attend the training with his 

trainees ("Referendare"). 

Source of information: 
Personal contacts / 
colleagues 
 

 

There was a general expression of interest in the training – for 

example: 

 (Participant A 

– 18.09.2023, Berlin). Furthermore, it becomes evident from the inter-

Motivation / expecta-
tion for participating: 
(General) interest in 
topics; application / 
usage in teaching (e.g., 
didactics, materials) of 
AI and in general; ob-
taining (new) 
knowledge, because of 
previous knowledge / 
experiences 
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views that another motivation was to receive materials or applica-

tion examples for AI or in general for use in teaching. Additionally, 

participants expected to gain new knowledge or to supplement ex-

isting knowledge gained from other training sessions or practical ex-

perience. 

 

 

Other reasons relate to the exchange with familiar colleagues or 

the regular attendance of events offered by the MNU ("Association 

for the Promotion of STEM Education") or the GI. 

 

Motivation / expecta-
tion for participating: 
(Personal) Exchange 
with colleagues, regu-
lar attendance at 
events like IBBB that 
e.g., GI, promote 
 

There was also the statement that no specific expectations were 

present. 

 

Motivation / expecta-
tion for participating: 
No (specific) reasons / 
motivation 
 

The understanding of AI was  after the training. 

 (Partic-

ipant A – 18.09.23, Berlin). 

 

Difficulty of the topics 
for teachers (after 
training): AI – Easier / 
clearer after training 

It was also expressed that the examples from the training could 

be implemented immediately, so no further preparation would be 

needed beforehand. 

Difficulty of the topics 
for teachers (after 
training): DL & AI – No 
further engagement 
needed 

 

Regarding the interest in further training opportunities, it is Interest of colleagues 
in DL & AI training: 
Positive: There is inter-
est (also for maths 
teachers), but also 
time constraints to at-
tend trainings       
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 (Participant B – 18.09.23, 

Berlin). The interest for mathematics teachers was considered also 

high. 

Participants joined the training due to personal contacts, colleagues as sources, 

and an interest in topics, with a focus on reasons connected to knowledge and appli-

cation in classroom. The desire for personal exchange was highlighted as well. 

 

After the training, AI was perceived as less challenging, and there was a consensus 

that ongoing involvement with DL and AI topics was unnecessary for immediate inte-

gration into teaching. 

 

Despite expressed interest from colleagues for further training, time limitations 

among the teaching staff are underscored. 

Germany (23.08.23, Düsseldorf) 

The reason for participation was mentioned as: 

 (23.08.23, Düsseldorf). 

Motivation / expecta-
tion for participating: 
(New) Responsibilities 
 

 

Regarding the difficulty of the topics after the training, AI was 

mentioned. Knowledge about the topic was gained: 

 (23.08.23, 

Düsseldorf). The topic of AI is now manageable; it would be clear 

Difficulty of the topics 
for teachers (after 
training): AI – Easier / 
clearer after training, 
can be ex-
plained/transmitted to 
colleagues 
 

                                            
9 In the context of education in North Rhine-Westphalia, moderators are teachers who conduct training 

sessions in their subject area. 
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now, for example, 

 (23.08.23, Düsseldorf). The topic can also 

be passed on to colleagues at the school. 

 

The interest of colleagues from the music department is consid-

ered very high: 

 (23.08.23, 

Düsseldorf). Judging by the experiences of the TrainDL training, the 

motivation of other teachers from subject areas, respectively the 

general interest is also considered very high. 

Interest of colleagues 
in DL & AI training: 
Positive: Very high (for 
music teachers and 
teachers from other 
subject areas) 
 

Germany (05.09.23, Berlin) 

One interviewee was informed about the training by the MNU 

since he is a member of it. Another participant was noticed about it 

by his colleagues respectively head of subject department. 

Source of information: 
Member of MNU, per-
sonal contacts / col-
leagues 
 

 

In addition to (also private) interest in the topic of AI, and having 

already heard about it, the application of the topics DL and AI in 

teaching plays a role, for example: 

 (Participant B - 05.09.23, Berlin). Furthermore, AI 

is considered a very important topic because 

(Participant D - 05.09.23, Berlin). 

Motivation / expecta-
tion for participating: 
Interest in & im-
portance of and heard 
about AI before, appli-
cation / usage in 
teaching 

 
Furthermore, it was mentioned that AI is a very current topic, for 

example, in relation to ChatGPT. One must stay abreast of knowledge 

Motivation / expecta-
tion for participating: 
AI - Because it is a cur-
rent issue, Keep pace 
with developments / 
students    



 

72 

 

in these areas and acquire relevant expertise to avoid losing 'con-

nection' with the students. 

 
For the tool Orange3, it was expressed that additional familiarisa-

tion time would be needed. There was a desire for further engage-

ment with it (in a subsequent workshop). Additionally, there were 

doubts about being sufficiently confident in the topics of DL and AI 

(and also Orange3) after the training to effectively convey them later 

on in classroom teaching. 

Difficulty of the topics 
for teachers (after 
training): DL, AI, tools 
(Orange3) – Further 
engagement needed 

 

There was also a sense that the topics (it is unclear whether DL or 

AI is meant) have become more challenging. Nevertheless, basic 

knowledge could still be conveyed through the training. 

 

Difficulty of the topics 
for teachers (after 
training): Unspecified - 
More difficult / chal-
lenging after training, 
basic knowledge ob-
tained  

 

Lithuania (09.01.24, Vilnius) 

DL and AI are topics that colleagues would be interested in. Interest of colleagues 
in DL & AI training: 
Positive: There is inter-
est 

 

Information sources for training opportunities included association memberships 

and personal contacts. Participants' motivation and expectations for attending the 

training encompassed new responsibilities and a keen interest in AI, as well as how 

to apply it in the classroom. 

 
The post-training assessment of the difficulty of these topics for teachers pre-

sented a mixed view. AI was perceived as easier and clearer after the training, for 
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example, with the ability to explain and transmit the knowledge to colleagues. How-

ever, there was acknowledgment that while basic knowledge was acquired for all top-

ics, including Orange3, further engagement and involvement would be necessary. 

 
In terms of the assessed interest from colleagues in additional training opportu-

nities, it was estimated that there is interest, possibly very high, spanning across var-

ious subjects. This includes for example music teachers. 

Germany (13.09.2023, Düsseldorf) 

There were no statements/questions regarding this category in the focus group 

interview. 

 

Austria (25.04.2023, Vienna) 

Since 

 (Participant B - 

25.04.23, Vienna), there was a desire to prepare accordingly and ac-

quire knowledge in that context. Furthermore, the subtitle of the 

training referred to 'Unplugged' was attractive, because it meant it 

was about 

(Participant B - 25.04.23, Vi-

enna). As this person is responsible for procuring these devices, the 

training was of particular interest to them. 

Motivation / expecta-
tion for participating: 
Importance of topics, 
Obtaining (new) 
knowledge, unplugged 
approach of training 
interesting, (new) Re-
sponsibilities 
 

 

Regarding the difficulty of the topics after the training, DL felt easy 

for one participant, while AI was more challenging – the functioning 

was clear, but the difficulty would lie in the applicability of AI in 

Difficulty of the topics 
for teachers (after 
training): DL – easy, AI 
– more challenging, DL 
& AI - further engage-
ment after training 
needed 



 

74 

 

teaching. Overall, there was a consensus for both topics that further 

engagement is necessary, 

 (Participant B – 

25.04.23, Vienna). 

 

 

At one participant's school, colleagues' interest in DL & AI training 

is highly valued: 

 (Participant A – 25.04.23, Vienna) 

Interest of colleagues 
in DL & AI training:  
Positive: There is inter-
est 
 

 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

Among the participants, the primary motivation for engaging in 

the training was stated as the acquisition of new knowledge in the 

fields of AI, DL & AI, or general knowledge typically conveyed in the 

field of CS. Additionally, some participants had already encountered 

these topics and, as a result, developed an interest. The context of 

application was also emphasized, as expressed by one participant: 

 (Participant D - 

11.04.23, Vilnius). Furthermore, another participant, who already pos-

sessed knowledge about AI, aimed to test and expand their under-

standing. 

Motivation / expecta-
tion for participating: 
DL & AI - Obtaining 
(new) knowledge, 
heard about these top-
ics before, application 
/ usage in teaching; AI 
- because of previous 
knowledge / experi-
ences 
 

 

Basic knowledge was acquired, but further engagement with the 

topics, through self-research or additional training, is necessary. 

 

Difficulty of the topics 
for teachers (after 
training): DL & AI - 
Basic knowledge ob-
tained, further engage-
ment after training 
needed 
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The colleagues' interest was mostly directed towards aspects re-

lated to their own school and was assessed as existent or (very) high 

in terms of digital competencies, as well as AI and DL, for example: 

 

(Participant E - 21.04.23, Druskininkai). 

Interest of colleagues 
in DL & AI training:  
Positive: There is inter-
est, high among teach-
ers of this school 

 

 

Participation in the trainings was mainly driven by the importance of the topics, 

the desire to acquire and expand new knowledge, and the application of DL & AI 

concepts in the classroom, along with being in a new role at the school. The training's 

unplugged approach also contributed to making it interesting. 

 

Post-training, there are instances where the topic of DL became easier, while AI 

became more challenging. Overall, although basic knowledge has been acquired, on-

going engagement with both topics would be essential. 

 

Teachers' interest in DL & AI training is assessed positively on a general scale, and 

there is also interest among primary teacher colleagues at the schools of the partic-

ipants. 
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Germany (18.09.23, Berlin) 

Two out of four respondents have integrated content specific to 

the topics from the training into their teaching (included were only 

AI topics, specifically neural networks, working with images and the 

analogue game "Good Monkey - Bad Monkey"). 

 

Integration: Topics: AI 

Participant B had previously programmed a neural network with 

students – three times in the basic course of CS (twelfth grade level) 

– using Python 

 (Participant B - 

18.09.2023, Berlin). The process was such that, at first, 

 (Par-

ticipant B - 18.09.2023, Berlin). 

 

Participant B: 
Integration: AI, subject 
CS, frequency – more 
than once: Neural net-
work (programming 
with Python)  

Positive experiences regarding these implementations were re-

ported, stating that, in general, they proceeded well. It was also em-

phasized that at the end of the project, there was always a functional 

'product'. 

 

Experiences: Positive – 
Successful 

For some students, 

 (Participant B - 

18.09.2023, Berlin). 

 

Experiences: Negative 
– Students: For some, 
content became too 
theoretical 
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These projects which resolved around neural networks and lasted 

for four weeks, might have been too extensive (for the time given) 

and, as mentioned based on the students' experience, too theoreti-

cal. The practical work, the programming, was somewhat neglected. 

Assessing the students at the end was not easy, as 

 (Participant B - 

18.09.2023, Berlin). Assessment of students was resolved, among 

other things, by assessing participation and through a written exam 

at the end. 

Experiences: Negative: 
Project too big and too 
theoretical, Pratical 
work (somewhat) ne-
glected, assessment of 
student performance 
 

 

In the CS class, Participant D tried out the analogue game related 

to AI or supervised learning, "Good Monkey - Bad Monkey", at an in-

tegrated school with a secondary level: 

 (Participant D – 18.09.23, Berlin). As a second activity, apples 

were to be sorted, and work with images was involved in this context. 

 

Participant D:  
Integration: AI, subject 
CS, frequency – once: 
"Good Monkey - Bad 
Monkey" game, work-
ing with images 

During the "Good Monkey - Bad Monkey" game, the students, par-

ticularly the boys due to the competitive element, were motivated. 

They independently arrived at results: 

 (Participant D – 18.09.23, Berlin). 

 

Experiences: Positive – 
Students: were moti-
vated, arrived at re-
sults independently, 
well received 
 

One non-positive experience was that 

(Participant D – 18.09.23, Berlin). 

Experiences: Negative: 
Students: Some 
couldn’t keep up 
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Overall, the "Good Monkey - Bad Monkey" game worked well. Par-

ticipant D was 

 

(Participant D – 18.09.23, Berlin). Regarding sorting apples and im-

ages, there are no experiences reported. Regarding sorting apples 

and images, there are no experiences reported. 

Experiences: Positive: 
Successful, even com-
plex content can be 
conveyed if it is well-
prepared    
 

 

The other two participants had not integrated these topics yet. 

One participant had been teaching more towards ITG, information 

technology basic education and 

 (Participant A – 18.09.23, 

Berlin). However, they plan to implement these topics in a new class 

/ school after the training. The other teacher who didn't integrate 

these topics in the classroom, also plans to do so in the future. 

No Integration – DL & 
AI: So far, basic infor-
mation technology ed-
ucation, no advanced 
content; general state-
ment  
 

 

Following this, now the analysis of the extent to which the re-

spondents assess their ability to (better) integrate the content into 

their teaching after the training is carried out. 

 

A participant wants to immediately integrate content on DL / data 

in a lesson where an algorithm is introduced, interpreted, and exam-

ple tasks related to it are solved. The class involved is at the ISS and 

already has experience with programming in Python. 

Ability to integrate (af-
ter training): Instantly 
capable – DL: Data, 
Data Literacy (general) 
 

 

At another participant's school, a day on AI will soon be con-

ducted, but there, the topic will only be superficially addressed. For 

this purpose, the SuperCodingBall (soccer game) exercise could pos-

sibly be used: 

Ability to integrate (af-
ter training): Instantly 
capable – AI & Unspec-
ified: SuperCodingBall 
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(Participant B – 18.09.23, Berlin). 

 

One interviewee wants to immediately incorporate the content 

into their teaching for an advanced class (at a high school / gymna-

sium), which they believe would be easily achievable based on the 

examples from the training. As an example, the exercise SuperCod-

ingBall (soccer game) was mentioned. 

 

Ability to integrate (af-
ter training): Instantly 
capable – DL & AI: The 
goal is to teach con-
tent with more ad-
vanced classes, e.g. 
SuperCodingBall   
 

An immediate integration of the topics is viewed critically because 

(Participant B – 18.09.23, 

Berlin). Another participant could modify the material from the train-

ing and then use it in class. 

 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – DL, 
AI: Prerequisites: Im-
plementation plans, 
Modify / adapt mate-
rial     
 

Even though one is well-prepared with materials from training, it 

is also important to be prepared for the actual implementation in 

teaching; materials alone are not sufficient, even though such train-

ings prepare the teachers very well. 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – Un-
specified: Prerequi-
sites: Sufficient mate-
rial, implementation 
plans     
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AI-related content was integrated into teaching, yielding varied experiences but 

overall positive outcomes. In one instance, neural networks were successfully pro-

grammed with students using Python, combining theory and practical implementa-

tion. Despite successful results, assessing student performance posed challenges, 

and some students found the content too theoretical, leading to disengagement. In 

another case, the "Good Monkey - Bad Monkey" game was integrated, fostering moti-

vation and independent results, though it proved challenging for some. Working with 

images was another successfully integrated topic. The participants who had not inte-

grated DL or AI topics yet are planning for future integration. 

 

Regarding the ability to integrate the training's content, some feel instantly capa-

ble, intending to incorporate DL content into an algorithm-based lesson or promptly 

integrate using the SuperCodingBall exercise for AI. However, reservations about im-

mediate integration were expressed, emphasizing the need for structured planning, 

implementation strategies, and further modification of material from the training. 

However, the importance of being well-prepared beyond training materials is high-

lighted for effective integration into teaching. 

 

Germany (23.08.23, Düsseldorf) 

The interviewed person indicated that they have not yet inte-

grated content related to DL or AI into their teaching. 

No Integration – DL & 
AI: General statement 

 

The reason given for the previous non-integration of AI was that 

the person teaches in primary school, and there is (legal) uncertainty 

regarding 

Prerequisites for Inte-
gration: AI: has to be 
safe for children (pri-
mary school)    
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 (23.08.23, 

Düsseldorf). 

 
For this reason, an immediate integration of AI would not be pos-

sible. 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – AI: AI 
has to be safe for chil-
dren (primary school) 

 

Setting aside legal concerns regarding AI, practical implementa-

tion, however, would be possible immediately: 

 (23.08.23, Düsseldorf). 

Ability to integrate (af-
ter training): Instantly 
capable – AI: Purely in 
terms of handling (de-
vices), it would be fea-
sible    
 

 

Germany (05.09.23, Berlin) 

Two out of four participants have already integrated topics from 

the field of AI into their teaching. 

Integration: Topics: AI 

 

Participant B has already conducted a unit on ChatGPT in the for-

eign language class (English) in the thirteenth grade: 

 (Participant B – 05.09.23, Berlin). However, it was very 

basic, and there were no major practical tasks. 

 

Participant B: 
Integration: AI, subject 
foreign languages, fre-
quency – once: 
ChatGPT (but no in-
depth instruction or 
practical tasks) 
 

The experiences were good Experiences: Positive: 
good 
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 (Participant B - 05.09.23, Berlin). 

 

The students responded well to the topic. The unit was completed 

about a year to six months ago, at a time when ChatGPT was not yet 

so prevalent, and all the students were very interested in the possi-

bilities it offers. 

Experiences: Students 
- Positive: Well re-
ceived / understood 
 

 

Participant C often uses AI as an example for mathematical mod-

els at their high school (gymnasium). It is unclear whether this oc-

curs in both subjects of the participant (CS and mathematics). 

Participant C: 
Integration: AI, subject 
unclear, frequency – 
more than once: AI as 
example for mathe-
matical models (within 
regular lessons) 

Outside of the gymnasium, a mathematics circle at a university is 

regularly supervised, where they explore topics like AI more deeply. 

For instance, the participant programmed a neural network with 

twelfth-grade students this year. It was noted that the participating 

children in this setting are much more mathematically interested 

than the children who participate in classes of the interviewee's 

gymnasium. 

Integration: AI, subject 
mathematics, fre-
quency – more than 
once: e.g. neural net-
work (outside regular 
lessons: Supervision of 
a mathematics circle 
at a university) 
 

At the gymnasium, there is hardly the possibility to delve deeper 

into topics like AI. It is already problematic to convey the framework 

curriculum topics. 

Experiences: Negative: 
No opportunity to 
delve deeper into top-
ics (at the high school 
/ gymnasium) 
 

 

The other two participants had not integrated either DL or AI into 

their teaching so far.  

 

No integration: DL & AI: 
General statement  
 

For one interviewee, this was also primarily due to their absence 

for personal reasons, but there has been an expressed interest in 

teaching such topics in the future.  

 

No integration: DL & AI: 
Personal reasons  
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For the other interviewee, AI has so far seemed very daunting, 

partly because it is difficult to determine whether students create 

their work with or without LLMs like ChatGPT. However, the teacher 

expressed an interest in wanting to engage with these topics in the 

future. 

No integration: AI: 
Seems discouraging / 
deterrent    
 

 

There was a wish to receive more support in the form of materials 

or approaches/concepts that also address topics beyond their im-

mediate application: 

 (Participant C – 05.09.23, Berlin). 

Ability to integrate (af-
ter training): DL & AI: 
Prerequisites: More 
support for teachers 
(e.g., integration plans, 
materials)    
 

 

For an instant integration of DL and AI, too little knowledge was 

provided in the training. The question would be 

 (Participant D – 05.09.23, Berlin). The exercise Abalone could be 

used as an introduction to Orange3; however, further familiarisation 

would be necessary to actually address it in the classroom. 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – DL & 
AI: Only basic / insuffi-
cient knowledge 
through training, con-
tinued engagement / 
preparation / time 
necessary    

 

Lithuania (09.01.24, Vilnius) 

There was already an integration of AI once: Integration: AI, subject 
physics, frequency – 
once: Chatbot 
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(09.01.24, Vilnius).  

 

The students thus did not gain a deeper understanding. Experiences: Negative 
– Students not gained 
deep understanding / 
knowledge    

 

 

Different AI topics have been integrated into classroom teaching with varying ex-

periences. ChatGPT was covered in an English class, resulting in positive experiences 

and student interest. For another case, there was also AI integration via chatbots but 

the students did not learn or analyse anything subject-wise. AI was also used as an 

example for mathematical models both within and outside the gymnasium, with lim-

itations noted for deeper exploration at the gymnasium level. 

 

Barriers to integration include legal concerns about AI safety for primary school 

children and the perceived daunting nature of AI, though there is expressed future 

interest to integrate such topics. 

 

Immediate AI integration is hindered by safety concerns, but practical implemen-

tation is seen as feasible. To integrate DL and AI topics into teaching effectively, par-

ticipants emphasized the need for more support, materials, and guidance in AI inte-

gration. Training opportunities are essential because the provided training only cov-

ered fundamental knowledge, emphasizing the necessity for teachers to engage in 

learning processes to effectively teach these topics. 
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Germany (13.09.2023, Düsseldorf) 

The teachers from the group interview were all exclusively primary school teachers 

with different constellations of subjects such as art, German, mathematics, foreign 

languages, music, sport, and general studies ("Sachunterricht"). 

 

One participant in the group interview has already gained integra-

tion experience with data in the subject mathematics. Surveys on 

 

(Participant - 13.09.23, Düsseldorf) were conducted in two classes, 

and then the results were compared using bar charts with the survey 

data from another class. 

Integration: DL, subject 
mathematics, fre-
quency – once: visual-
ised and compared 
data 
 

 

Otherwise, data was not utilized because there was a lack of time, 

and it had to be allocated to other topics/priorities. 

No Integration – DL: 
Lack of time, other pri-
orities   
 

AI and other topics were not integrated into the lessons. No Integration – AI & 
unspecified: General 
statement 

 

The participants would not be immediately ready and not confi-

dent enough to implement the content in the classroom after the 

training. But the training provided ideas that the respondents could 

review and work on: 

 (Participant – 13.09.23, Düs-

seldorf). 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – Un-
specified: Training as 
good entry point, only 
basic / insufficient 
knowledge through 
training 
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To achieve this, guidelines/plan would be helpful, documenting 

the foundational aspects of the material. Additionally, more materi-

als that have been tested beforehand would be necessary. More time 

for familiarization and elaboration of the content would be required. 

 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – Un-
specified: Prerequi-
sites: Implementation 
plans, well founded 
and sufficient material, 
continued engagement 
/ preparation / time 
necessary 

 

Austria (25.04.2023, Vienna) 

Within the third grade level in the context of combinatorics in the 

subject of mathematics, for Participant A, currently, 

(Participant A - 25.04.23, Vienna). Despite 

this portrayal, the participant is of the opinion that they have never 

integrated AI into their teaching and, until now, hadn't gotten to it. 

Participant A: Integra-
tion: AI, subject mathe-
matics, frequency – 
once: Decision trees 
(also stated no inte-
gration took place) 
 

 

It is unclear in which subject exactly the topic of 'fake' was ad-

dressed and to what extent it touches on the areas of DL and AI, but 

when asked about the integration, Participant B responded: 

 (Participant B - 25.04.23, Berlin) Similar to Participant A, it is 

also stated that the topics have not been integrated into the teach-

ing so far (here due to time constraints). 

Participant B: Integra-
tion: Unspecified, sub-
ject unclear, frequency 
– once: Watched a 
movie (identify what is 
fake) (also stated no 
integration took place, 
because of lack of 
time) 
 

 

In response to the question of whether the content of the training 

sessions could be integrated, a lack of knowledge was attested, stat-

ing, 

Ability to integrate (af-
ter training): Not (in-
stantly) capable – DL & 
AI: Only basic / insuffi-
cient knowledge 
through training, bring 
in experts who can talk 
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 (Participant B - 25.04.23, Vienna). How-

ever, uncertainties are evident both in the expressed desire to bring 

external experts into the classroom and in terms of integrating AI 

into teaching, particularly concerning the specified topics: 

 (Participant A - 25.04.23, Vienna) 

about these topics, AI - 
Unsure how to inte-
grate     

 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

Of the five respondents, four individuals indicated that they have 

taught DL, AI, or related topics. 

 

 

Topics mentioned include Ligretto cards and data security issues 

(DL), fundamentals of AI and Eduten platform10 (AI). 

 

Topics: DL and AI 
 

There are also topics not clearly assignable to AI or DL in the an-

swers or other areas with digital relevance. – Scratch for program-

ming, Bebras cards and ViLLE platform. 

Topics: Unspecified 
 

 

Participant A has a task on the Eduten and ViLLE platforms. Spe-

cific details about the type of task(s), how often it has been inte-

grated so far, etc., are not clear. 

 

Participant A: 
Integration: AI, subject 
math, frequency – un-
clear: Eduten platform; 
unspecified, subject 
and frequency unclear: 
ViLLE platform 
 

AI was not integrated but only mentioned during teaching. No Integration: AI 

 

                                            
10 "Eduten is a digital math learning platform that combines Finnish educational excellence with gam-

ification and AI." - https://eduten.com/ 

https://eduten.com/
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Participant B has several-year experience in teaching certain top-

ics: 

 (Participant B – 18.04.23, Vilkaviškis) In addition to Bebras 

cards, Ligretto cards are also used. 

 

Participant B: 
Integration: DL, subject 
unclear, frequency – 
more than once: Li-
gretto cards; AI, subject 
unclear, frequency – 
more than once: Fun-
damentals; Unspeci-
fied, subject unclear, 
frequency – more than 
once: Bebras cards 
 

However, it should be noted that Participant B makes potential 

contradictory statements regarding the integration of AI; mentioning 

a lack of knowledge, tailored teaching/didactic strategies, and pos-

sibly materials to teach it already. On the other hand, it could mean 

that, of the previously mentioned topics, Participant B does not 

teach AI in their classroom. 

 

Potential contradic-
tions in statements re-
garding the integration 
of AI / No Integration 
of AI 
 

It was pointed out that the teaching quality could, however, be 

better: 

 (Participant B – 18.04.23, 

Vilkaviškis). 

Experiences: Neutral - 
Teacher: Has to get 
better / teaching has 
to be improved 

 

Bebras cards were used several times in classroom by Participant 

C, as well as programming with Scratch. Further details were not pro-

vided. 

Participant C: 
Integration: Unspeci-
fied, subject unclear, 
frequency – more than 
once: Bebras cards, 
Scratch for program-
ming 

 

The integration of topics for Participant B occurred for 

 (Par-

ticipant E – 21.04.23, Druskininkai) 

Participant E: 
Integration: DL, subject 
unclear, frequency – 
more than once: Data 
security issues (also in 
connection with AI); AI, 
subject unclear, fre-
quency – more than 
once: Fundamentals 
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The following statements address the extent to which the re-

spondents assess their ability to (better) integrate the content into 

their teaching after the training. 

 

One teacher assumes that some, but not many, contents from the 

training can be immediately integrated (it is not clear from the re-

sponse what these contents are). 

Ability to integrate (af-
ter training): Instantly 
capable – Unspecified: 
Only some content 
 

 

There are further expressions of integrability, although it is not 

clear when this is supposed to happen, for example: 

 (Participant C – 18.04.23, Vilkaviškis). It 

would be possible to include a task in the classroom for data in gen-

eral. More knowledge about DL and AI was gained, which is intended 

to be incorporated into the teaching, but it is not stated when ex-

actly. 

 

Ability to integrate (af-
ter training): Unclear if 
instantly or not – DL & 
AI - Information sourc-
ing, decision tree, data; 
possible (general 
statement) 

Furthermore, card games wanted to be used in the classroom in-

struction (although it is not clear whether this refers to Bebras, Li-

gretto, or both card games). Another workshop participant would like 

to cover more in the instruction, such as a task related to the ViLLE 

platform. 

Ability to integrate (af-
ter training): Unclear if 
instantly or not – Un-
specified: There is an 
attempt to integrate 
more, cards games, 
ViLLE platform 
 

 

Another teacher wants to integrate more contents, too, but not 

immediately. The training served as a starting point, 

 (Participant D - 11.04.23, Vilnius) 

 
 
Ability to integrate (af-
ter training): Not (in-
stantly) capable – Un-
specified: Training as a 
good entry point, only 
basic / insufficient 
knowledge through 
training;  
Prerequisites - More 
knowledge 
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In the context of mathematics, topics such as decision trees (AI) and tasks on the 

Eduten and ViLLE platforms were introduced. Other integrated topics in unspecified 

subjects included Ligretto cards, data security issues (DL), fundamentals of AI, tasks 

from Bebras, and programming via Scratch. Experiences were barely mentioned, but 

hinted at time constraints and a retrospective desire for improved teaching quality. 

 

Regarding the ability to immediately integrate training topics into teaching, partic-

ipants noted a need for more factual and didactic knowledge and external expertise 

to effectively integrate DL or AI topics, as the training provided only fundamental 

knowledge. Also, more materials would be needed. Some considered immediate in-

tegration of specific content, such as decision trees, while others expressed an inter-

est in introducing additional topics like card games, planning integration in the fu-

ture. 

 

 

Germany (18.09.23, Berlin) 

All statements refer to statements about content within the 

framework curriculum. No issues were addressed that pertain to 

content outside of the curriculum. 

All categories: Within 
the framework curricu-
lum 

 
The integration of the topics of DL and AI into the framework cur-

riculum found approval. The strong obsolescence of the existing cur-

riculum was cited as the reasons, and it was emphasized that it ur-

gently needs to be renewed. Additionally, it was pointed out: 

Framework curriculum 
integration: Pro argu-
ments / important / 
necessary - General 
agreement, needs to 
be updated / worked 
on, current framework 
curriculum is too 
vague, DL & AI offer 
opportunity to make 
framew. curr. more en-
gaging  
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 (Participant A – 18.09.23, Berlin). Furthermore, 

there is an opportunity, with the incorporation of AI, for 

 (Participant A 

– 18.09.23, Berlin). 

 
 

It was emphasized that the sole integration of content into the 

framework curriculum is not sufficient, among other reasons be-

cause it does not prescribe everything for teaching: 

 (Participant D - 

18.09.23, Berlin) 

Framework curriculum 
integration: Neutral - 
Only integration in 
framew. curr. not 
enough; Pro or against 
depending on condi-
tions of framework - 
Not everything that is 
framw. curr. is taught 
 

 
The topic of big data is very current and should therefore be inte-

grated.  

Framework curriculum 
integration: Topics to 
integrate - Big data 
(DL) 
 

This should happen especially in the CS curriculum, alternatively 

in subjects that revolve around media literacy or ethics. In line with 

that there was the suggestion to 

Framework curriculum 
integration: Details for 
subjects and 
grade/school levels: 
Big data (DL) in CS, DL 
in mathematics, Create 
new subject 'media lit-
eracy'  
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 (Partici-

pant B - 18.09.23, Berlin). 

  

The integration of DL and AI topics into teacher education has 

been approved. One argument mentioned was that a breadth of 

knowledge about AI should already be present when coming from 

teacher education, rather than just possessing foundational 

knowledge. 

Teacher education: Pro 
arguments / specifics - 
General agreement, AI 
needs to be integrated 
more in framew. curr. 
 

 
The interviewees are asked about concrete steps on how to inte-

grate DL and AI into the curriculum. The desire is expressed to up-

date the framework curriculum, 

 (Participant B – 

18.09.23, Berlin). The framework curriculum in computer science 

should be updated more frequently, as there are faster-paced de-

velopments and tools (such as ChatGPT), compared to, for example, 

subjects like mathematics. The topics of DL and AI should be part of 

the framework curriculum. 

Steps for anchoring in 
the classroom: Frame-
work curriculum - Up-
date framew. curr, & 
CS framew. curr. more 
often than other sub-
jects, anchoring of DL 
& AI 
 

 
It should be started that the existing (digital) devices in the school 

are also fully used. For them to be utilized, teachers would need not 

only familiarity with them but also knowledge of AI, so that instruc-

tion on such topics can take place in the school. Such topics should 

then be taught not only in CS but also in other subjects. 

 

Steps for anchoring in 
the classroom: Other – 
Existing (digital) de-
vices / resources must 
be utilized, teachers 
have to gain 
knowledge, teaching of 
topics not only in CS  
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This is in accordance with 

 (Participant D – 

18.09.23, Berlin). Furthermore, the opening of the school in terms of 

collaboration with external institutions such as town halls or com-

munities is considered, where children, for example, give presenta-

tions to them: "

 (Participant D – 18.09.23, Berlin). 

Steps for anchoring in 
the classroom: Other – 
Interdisciplinary coop-
eration among teach-
ers, school must open 
itself 

 
This is in accordance with 

 (Participant D – 

18.09.23, Berlin). Furthermore, the opening of the school in terms of 

collaboration with external institutions such as town halls or com-

munities is considered, where children, for example, give presenta-

tions to them: "

 (Participant D – 18.09.23, Berlin). 

Steps for anchoring in 
the classroom: Train-
ings – Create training 
opportunities 
 

 
To build knowledge among teachers, there needs to be a wide 

range of training opportunities. 

Steps for anchoring in 
the classroom: Train-
ings – Create training 
opportunities 
 

 
The school curriculum is considered important. The framework 

curriculum is a prerequisite/basis for integration into the school 

curriculum. The latter specifies the implementation of the framework 

curriculum. Mandatory components of the framework curriculum 

cannot be removed, but minor modifications, such as in the 

depth/length of coverage, can be defined in the school curriculum. 

School curriculum: Im-
portant, framework 
curriculum prerequi-
site for school curricu-
lum and must be 
aligned with it   
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Another teacher mentioned not having a school curriculum at his 

school, but would see a it as an opportunity to introduce topics into 

it, for example, those not covered in the framework curriculum. 

 

School curriculum: 
There is no school cur-
riculum at school, but 
when one would exist, 
own emphases (in ad-
dition to framework 
curriculum) could be 
introduced    
 

 
When asked about potential challenges that could arise when in-

corporating DL and AI into classrooms, concerning the framework 

curriculum, it was noted: 

 (Participant C – 18.09.23, 

Berlin). Another obstacle is that the framework curriculums are cur-

rently overloaded (which could possibly be addressed with repriori-

tisation). 

Potential challenges:  
Framework curriculum 
- Topics need to be in 
framew. curr., other-
wise they can’t be 
taught; not up-to-date 
and needs repriotisa-
tion 
 

 

 

In relation to teachers, barriers could include, for example, 

 (Participant B – 18.09.23, Berlin). If the knowledge is 

not present, and the materials/didactic methods for teaching sub-

jects like AI are outdated, the lessons can become uninteresting for 

students and/or too theoretical. However, this would also be a fun-

damental problem in teaching new topics. Besides the lack of train-

ing opportunities to build this knowledge, there can also be a deter-

rent effect, namely 

(Participant B – 18.09.23, Berlin). 

 

Potential challenges:  
Teachers - Lack of 
knowledge, pedagogi-
cal implementability, 
training opportunities; 
difficult integration 
due to deterrent effect 
 

Other obstacles can include resistance to the introduction or use 

of a specific tool or similar: 

Potential challenges: 
Other - Resistance 
against / to use of 
tools (e.g., ChatGPT), 
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 (Participant A – 18.09.23, Berlin). The technical prerequisites, the 

infrastructure at schools (e.g., hardware, computers, input devices 

like computer mice), need to be improved or provided for; for exam-

ple, the continuous presence of an IT administrator throughout the 

week is desired, who takes care of the technology, was mentioned.  

 

lack of resources / in-
frastructure to inte-
grate topics 
 

Furthermore, the lack of suitable teaching materials was brought 

up. Some subjects or content of a subject could be disadvantaged, 

especially challenging for  

 (Participant B – 18.09.23, Berlin). 

Potential challenges: 
Other - Sufficient ma-
terials for teaching 
missing, other subjects 
/ topics could be dis-
advantaged 
 

Participants advocated for integrating DL and AI into the CS framework curriculum 

due to outdated and imprecise content. DL and AI are viewed as ways to enhance 

engagement. However, mere content integration is considered insufficient, lacking 

control and adherence. Topic-wise, big data should be integrated and a media literacy 

subject could be created. 

 

The integration of DL and AI topics into teacher education was supported, empha-

sizing the necessity of a comprehensive understanding of AI beyond foundational 

knowledge. 
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Concerning concrete steps for integrating DL and AI into classroom teaching, key 

recommendations include updating the framework curriculum, particularly in CS to 

more frequently to keep pace with rapid developments. These topics should not only 

be taught in CS but also in other subjects. Collaborative, interdisciplinary approaches 

among teachers and external institutions are emphasized to open up schools, making 

CS an integral part. Additionally, creating diverse training opportunities is essential 

for building knowledge among teachers to be able to convey DL and AI. 

 

The school curriculum was considered vital, relying on the framework curriculum 

as a prerequisite. While allowing minor adjustments for its incorporation into the 

school curriculum, there is also an opportunity to introduce new topics. 

 

Potential challenges in incorporating DL and AI into classrooms, particularly re-

lated to the framework curriculum, include concerns about overloading it and the risk 

of not anchoring these topics in it at all. Teachers face obstacles such as a lack of 

readiness, insufficient knowledge, outdated teaching materials, and pedagogical 

challenges, with potential deterrent effects due to the complexity of the topics. Re-

sistance to tools like ChatGPT and the need for improved infrastructure add further 

complexities, like insufficient materials, highlighting the importance of addressing 

such challenges for effective integration. 

Germany (23.08.23, Düsseldorf) 

New content must be tested before it is included in the framework 

curriculum, hence: 

(23.08.23, Düsseldorf). 

Framework curriculum 
integration: Pro or 
against depending on 
conditions of frame-
work - What is in 
framework curriculum 
has to feasible 
 

 



 

97 

 

The interviewee saw the necessity for these topics to be included 

in teacher education. Currently, trainees 

 (23.08.23, Düsseldorf). There-

fore, teachers need early education within these topics to be 

equipped with knowledge because they 

 

(23.08.23, Düsseldorf). 

Teacher education: Pro 
arguments / specifics 
– General agreement, 
trainees impart more 
knowledge to schools 
than other way around, 
basic knowledge is 
lacking school, teach-
ers must gain 
knowledge in order to 
teach students 

 

When asked about which steps could be considered for the inte-

gration of DL and AI topics, many ideas were expressed by the par-

ticipants that were already mentioned under the category of Teach-

ability (ideas about the means by which music can be taught): Inter-

active website/tools, devices, and computer programs. The interac-

tive and practical aspects would be important, and

 (23.08.23, Düsseldorf). 

Steps for anchoring in 
the classroom: Other – 
Provide interactive 
web pages, tools, de-
vices, computer pro-
grams; teach interac-
tively 
 

In addition, it was expressed in the interview that (supporting) in-

frastructure should also be provided. For example, greater network-

ing in terms of school grading, so that grades are not entered by the 

teacher multiple times but ideally only once. In line with this, a better 

networking of the PCs is also proposed, so that the teacher can bet-

ter monitor students' use of PCs in class and intervene if they engage 

in activities unrelated to the lesson. 

Steps for anchoring in 
the classroom: Other – 
Provide infrastructure 
(for support), better 
control of children's 
interaction with PCs 
 

 

Regarding potential obstacles, it also involves infrastructural / 

technical challenges, such as the inadequate equipment in schools, 

like the absence of whiteboards or Wi-Fi. There is currently too little 

diversification concerning the used devices, e.g., an overly one-sided 

Potential challenges: 
Other - Lack of re-
sources / infrastruc-
ture to integrate topic, 
technical hurdles, too 
little diversification of 
devices, compatibility 
issues between de-
vices and computer 
programs     
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focus on iPads. Additionally, compatibility issues between comput-

ers and its programs often need to be addressed.  

 

In practical class work, further hurdles emerge: 

(23.08.23, Düs-

seldorf). 

 

Potential challenges: 
Students - Legal/bu-
reaucratic barriers 
 

Germany (05.09.23, Berlin) 

The integration of these topics into the framework curriculum was 

approved, among other reasons, 

(Participant B – 05.09.23, Berlin). The topics also play a 

role in the everyday lives of students; therefore, integration into the 

framework curriculum is necessary.  

Framework curriculum 
integration: Pro argu-
ments / important / 
necessary - General 
agreement, topics 
shapes everyday life, 
already now has an 
impact on teachers / 
their work, connection 
to everyday life of stu-
dents can be estab-
lished 

The framework curriculum should also reflect technological de-

velopments: 

 (Participant A – 

05.09.23, Berlin). 

Framework curriculum 
integration: Pro argu-
ments / important / 
necessary - Framework 
curriculum reflects 
everyday life / new 
technologies 
 

 

Regarding the question of framework curriculum integration, it 

depends on how the topics are implemented into it. It was also con-

veyed in the interview that the topic area of the training is already 

present in the subject area of media literacy. 

Framework curriculum 
integration: Pro or 
against depending on 
conditions of frame-
work - It's a question 
of how topics are im-
plemented in frame-
work curriculum, topics 
already integrated as 
media literacy    

 



 

99 

 

When questioning the importance of integrating these topics into 

teacher education, there was agreement. 

Teacher education: Pro 
arguments / specifics: 
General agreement 

 

The integration of the topics in teacher education and framework 

curriculum would be important, as 

 (Participant C - 

05.09.23, Berlin). Also, certain considerations should be made, for ex-

ample, 

(Participant A - 05.09.23, 

Berlin). 

 

Steps for anchoring in 
the classroom: Other - 
Integrate topics into 
framework curriculum 
and teacher education, 
find right places in les-
sons/subjects where 
topics can be inte-
grated 
 

For the integration of topics into the classroom, teachers need 

more time. Also helpful for integration would be content that is an-

chored and tested in practice; that would be something with which 

 (Participant B – 05.09.23, Berlin). 

Steps for anchoring in 
the classroom: Other: 
Sufficient time for 
teachers, teaching 
concepts (ready-to-
use)  
 

 

Addressing potential challenges related to teachers, the issues of 

insufficient time and high workload were raised. Conveying addi-

tional content beyond the framework curriculum implies an in-

creased workload, which can already be higher during certain phases 

Potential challenges: 
Teachers - High Work-
load / little time 
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of professional life: 

 (Participant A – 05.09.23, 

Berlin). 

 

Given that the content specified in the framework curricula must 

be taught, there is a lack of appropriately prepared concepts for new 

content outside of the curriculum. These concepts would be helpful, 

including ideas and materials. Even ready-made small projects that 

could be instantly feasible in the classroom would mean significant 

support for teachers.  

Potential challenges: 
Resources and materi-
als: Missing teaching 
concept 

 

In relation to the framework curriculum, it is already densely 

packed with content, so in the process of integrating new topics, old 

ones would need to be removed. 

Potential challenges: 
Framework curriculum 
is full: repriotisation 
 

 

A critical perspective is taken on the slow integration of topics and 

the associated processes: 

 (Participant D – 

05.09.23, Berlin). 

Potential challenges: 
Time-related: Too slow 
integration of topics    

 

It was expressed once that no obstacles were expected from the 

parents. 

Potential challenges: 
Other: No obstacles 
expected from parents 
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Lithuania (09.01.24, Vilnius) 

AI should be integrated into teacher education, as it already plays 

a role in the everyday lives of everybody. 

Teacher education: Pro 
arguments / specifics - 
AI is part of everyday / 
daily life 

 

 

 

There was support for the careful testing of new content before its inclusion in the 

framework curriculum, acknowledging legal and technical constraints. The integration 

of DL and AI into the framework curriculum is approved due to their impact on eve-

ryday life (of students) and professional life of teachers and also reflecting techno-

logical developments in society. The integration of DL and AI into the curriculum is 

considered with attention to how this integration is managed, taking into account the 

existing presence of related topics in media literacy. 

 

The interviewees emphasized the necessity of including DL and AI topics in teacher 

education. The importance of early education in these topics is recognized to equip 

teachers with essential knowledge for effective teaching and application.  

 

Regarding steps for integrating DL and AI topics into classroom teaching, integra-

tion into teacher education and the framework curriculum was considered crucial, 

with a need for careful consideration of when and how to incorporate these topics. 

The use of interactive websites/tools, devices, and computer programs for practical 

and interactive engagement were noted. For this to be feasible, adequate infrastruc-

ture needs to be provided. Moreover, it was recommended to offer teachers more 

time, ready-to-use teaching concepts, to ensure effective integration. 
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The potential challenges associated with integrating DL and AI into classrooms en-

compass a lack of infrastructure or the existence of technical issues. Teachers face 

challenges of high workload and time constraints. The absence of prepared teaching 

concepts, materials and projects, as well as the need for reprioritisation in the (al-

ready saturated) framework curriculum, also pose challenges. Concerns about the 

slow integration of topics were emphasized. 

 

Germany (13.09.2023, Düsseldorf) 

In the interview, on one hand it was highlighted that DL and AI are 

already integrated in the lower secondary school level and within 

the media literacy framework ("Medienkompetenzrahmen"). 

Framework curriculum 
integration: Neutral: 
Already within media 
literacy framework 
("Medienkompe-
tenzrahmen")  

 

 

On the other hand, the integration of DL ad AI topics within the 

framework of media literacy is relevant for the students, but depends 

on 

 (Participant – 13.09.23, Düssel-

dorf). Furthermore, content should not simply be added 

, meaning just be added to the existing framework curriculum (Par-

ticipant – 13.09.23, Düsseldorf). Instead, it should be examined and 

integrated within an overarching context, considering how it relates 

to other content in the curriculum. 

Framework curriculum 
integration: Pro or 
against depending on 
conditions of frame-
work - It's a question 
how topics are imple-
mented in framework 
curriculum 
 

 

Regarding the integration of DL and AI into teacher education, it 

has been advocated to ensure that this content can be applied in 

the classroom later on. It was also noted that integration is even 

more crucial for teacher education than merely incorporating it into 

Teacher education: Pro 
arguments / specifics - 
General agreement, 
even more important 
as framework curricu-
lum, for primary: 
should be integrated 
in respective subjects, 
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the framework curriculum, to ensure that teachers are confident in 

handling DL and AI topics from the beginning. These topics should 

be incorporated into the respective individual subjects. Additionally, 

it was mentioned that teacher education should not be overly theo-

retical in nature. 

should not be theoret-
ical 
 

 

When addressing potential challenges in teaching DL and AI, one 

obstacle is the large class sizes (approximately 30) in regard to stu-

dents: 

(Participant – 

13.09.23, Düsseldorf). 

Potential challenges: 
Students - large clas-
ses (about ca. 30 stu-
dents) 

 

Possible barriers for teachers could include a lack of factual and 

pedagogical knowledge. Additionally, the absence of comprehensive 

plans for classroom, including materials, could pose an obstacle to 

implementing content in the classroom. Moreover, competing prior-

ities play a role: 

 (Participant – 13.09.23, Düsseldorf). 

Connected to this is the fact that teachers have little time for other 

topics or the preparation for (new) topics, for example: 

 (Partic-

ipant – 13.09.23, Düsseldorf). 

 

Potential challenges: 
Teachers - Lack of 
knowledge or peda-
gogical implementabil-
ity, other priorities, 
high workload / little 
time 
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Other obstacles may include a lack of support for children with 

special educational needs, respectively requirements. Additionally, 

the absence of widespread institutionalized forms of exchange 

among the teaching staff, such as workgroups or circles, is a further 

challenge. 

Potential challenges: 
Teachers - no support 
for students requiring 
more attention, lack of 
collegial (possibly in-
stitutionalized) ex-
change   
 
 

 
The framework curriculum can also be an obstacle; it was men-

tioned in the same wording as the lack of time for teachers. 

Potential challenges: 
Framework curriculum 
- General statement 

 
Furthermore, limited resources, insuff or inadequate school facil-

ities were cited as obstacles (e.g., lack of iPads or a projector shared 

among multiple classes that needs to be set up each time, or insuf-

ficient materials). 

Potential challenges: 
Other - Lack of re-
sources / infrastruc-
ture / sufficient mate-
rials to integrate and 
teach topics 
 

 

Austria (25.04.2023, Vienna) 

All statements refer to statements about content within the 

framework curriculum. No issues were addressed that pertain to 

content outside of the curriculum. 

All categories: Within 
the curriculum 

 

There are prerequisites for integrating. For example, it is neces-

sary to discuss how AI is utilized in the education system and what 

potential risks exist. Additionally, it is crucial to teach students how 

to navigate these subjects given in accordance to their rapidly evolv-

ing nature so that they can handle them appropriately in adulthood. 

Framework curriculum 
integration: Prerequi-
sites - Reflect on edu-
cational system, Stu-
dents must under-
stand / handle these 
topics in the future 
 

 

There is a general agreement that these topics should be included 

in the framework curriculum, justified, among other reasons, by their 

growing (societal) importance: 

 

Framework curriculum 
integration: Pro argu-
ments - General agree-
ment, because topics 
are a contemporary 
societal relevant / will 
become more im-
portant 
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Regarding the duties to be taught, there is an opinion that spe-

cially trained teachers should be responsible for this, or inputs from 

external sources should be introduced into the teaching. In this 

sense, integration for the primary school is viewed critically. 

Framework curriculum 
integration: Contra ar-
guments - For primary 
school, there should 
be (other) experts for 
topics, for primary 
school level could be 
difficult 
 

 

The integration into teacher education is supported, among other 

reasons, because foundational knowledge is often lacking in primary 

school. It could possibly be done 

 (Participant B – 25.04.23, Vienna). 

Teacher education: Pro 
arguments / specifics - 
General agreement, 
basic knowledge is 
lacking in primary 
school, there has to be 
thematic emphasis    
 

 

A potential obstacle mentioned concerns uncertain future assess-

ments: 

 (Par-

ticipant A - 25.04.23, Vienna) 

 

Potential challenges: 
Teachers - Not clear 
how AI will affect fu-
ture  
 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

All statements refer to statements about content within the 

framework curriculum. No issues were addressed that pertain to 

content outside of the curriculum. 

All categories: Within 
the curriculum 

 

One mentioned prerequisite for integration into the curriculum is 

that there is a need for

 (Participant A – 21.04.23, Druskininkai) 

Framework curriculum 
integration: Prerequi-
sites - Knowledge of 
teachers 
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The integration into the framework curriculum would be very ben-

eficial because modern technologies and, consequently, the societal 

environment are continually evolving; moreover, AI is a part of eve-

ryday life. Therefore, the topics are important to teach, because they 

are and will become more important (for students) 

Framework curriculum 
integration: Pro argu-
ments – General 
agreement, Framework 
curriculum reflects 
daily life which also AI 
is a major part of, be-
cause topics are / will 
become more im-
portant 
 

In this regard, not only the importance but also the necessity for 

students is emphasized: 

(Participant C – 18.04.23, 

Vilkaviškis) They should gain theoretical knowledge, but more im-

portantly, practical skills in dealing with modern technologies. 

 

Framework curriculum 
integration: Pro argu-
ments – Students  
must understand / 
handle these topics in 
future, students gain 
knowledge 
 

A specific topic suggestion was made, namely that within the 

scope of DL, the most important theme would be data security. 

Framework curriculum 
integration: Topics to 
integrate - Data secu-
rity (DL) 

 

DL and AI would be crucial for prospective teachers and should 

therefore be incorporated into teacher education. The advantage of 

including them in teacher education is that there would be no need 

for subsequent compensation of knowledge: 

 (Participant D - 11.04.23, Vil-

nius) With the knowledge 

 (Participant B – 18.04.23, Vilkaviškis). 

 
 
Teacher education: Pro 
arguments / specifics 
– General agreement, 
integration of topics 
right from start useful, 
teachers must gain 
knowledge in order to 
teach students 
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Regarding specific steps mentioned for integration into teaching, 

it is stated concerning the framework curriculum: 

(Participant A – 21.04.23, Druskininkai) 

Steps for anchoring in 
the classroom: Frame-
work curriculum - CS 
must be taught at least 
once a week 

 

Other steps involve having sufficient materials on how to learn 

the topics and having enough time: 

 (Participant C – 18.04.23, Vilkaviškis) Children should be 

educated with the gamification approach, and 

 (Par-

ticipant B – 18.04.23, Vilkaviškis). In general, the integration of these 

topics should proceed gradually to ensure a smooth process and 

maintain continuity in teaching these topics. 

Steps for anchoring in 
the classroom: Other – 
Sufficient material and 
time for teaching, 
teach with gamifica-
tion approach and 
clear examples from 
(students') everyday 
life, step-by-step inte-
gration into teaching    
 

 

Potential challenges are identified as the lack of preparation of 

teachers with knowledge to teach the topics. Additionally, a general 

lack of time is mentioned, also hinting at the available time during 

classes: 

 (Participant 

A – 21.04.23, Druskininkai) 

Potential challenges: 
Teachers - High Work-
load / little time, lack 
of preparation 

 

Furthermore, there are too few digital devices, such as the tablets 

just mentioned. Another difficulty could be that there are not enough 

financial resources available to acquire the necessary resources for 

teaching DL and AI. Additionally, appropriate materials would need 

to be available for teaching these subjects. 

Potential challenges: 
Other - Lack of re-
sources / infrastruc-
ture to integrate topics 
or financial means to 
acquire them, suffi-
cient material / con-
cepts for teaching 
needed / missing    
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One person has indicated that they do not expect any obstacles 

at their school or municipality 

Potential challenges:  
No challenges ex-
pected 

 

There is a general agreement on the inclusion of DL and AI topics in the framework 

curriculum due to their growing importance. Integration is deemed beneficial as mod-

ern technologies, including AI, are integral to everyday life and students therefore 

must learn about these topics. Concerns arised about integrating these topics at the 

primary school level, suggesting the need for specially trained teachers or experts to 

help with that. The prerequisites for integrating DL and AI is that teachers also have 

the knowledge to effectively convey these topics.  

 

The integration of DL and AI into teacher education is supported due to the lack of 

foundational knowledge in primary schools. It would also eliminate the need for sub-

sequent knowledge compensation, ensuring that educators are well-equipped from 

the start to teach students. 

 

The steps for integration into teaching included advocating for a separate CS sub-

ject. Additional measures could involve providing sufficient materials and allowing 

ample time for teachers. Adopting a gamification approach and using clear examples 

from daily life to enhance students' understanding of AI in class was deemed bene-

ficial. A gradual integration process is suggested for a smooth and continuous teach-

ing experience. 

 

There was uncertainty about how AI will impact every day and school life. Further 

potential challenges could include lack of time and preparation of teachers with 

knowledge to teach the topics, insufficient digital devices / infrastructure, and po-

tential financial constraints for acquiring those and other necessary resources.  
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Germany (18.09.23, Berlin) 

 

The students acquire knowledge, whereby

 (Participant A - 18.09.23). The students could then bet-

ter navigate everyday life and understand it more effectively with 

related topics from computer science. They also gain the ability to 

reflect more effectively on these topics, understanding their oppor-

tunities, risks, and functioning. 

 

Students: Gaining fac-
tual knowledge / skills 
& awareness / ability 
to reflect, can apply 
knowledge in everyday 
life, better under-
standing 
 

On the one hand, these gains in knowledge and skills lead to stu-

dents being better prepared for future developments. On the other 

hand, it is important to note that students should not be over-

whelmed with tasks if they become more demanding due to or 

through AI. 

Students: Preparing 
them for future, Risk of 
overwhelming stu-
dents 
 

 

A participant saw no impact on both the school itself and the 

school authority or the senate administration. 

School authorities (or 
other school related 
institutions): No im-
pact 

 

Another opinion was that the technical requirements must be in 

place to meet the demands: 

School authorities (or 
other school related 
institutions): Prerequi-
sites: Resources / in-
frastructure (e.g., to 
support teaching) 
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 (Participant C – September 18, 

2023, Berlin). 

 

Because exams would be more difficult to control with the use of 

AI, it is worth considering whether AI should be allowed or not: 

 (Participant A – 18.09.23, Berlin).  

 

School authorities (or 
other school related 
institutions): Positive: 
Simple tasks can be 
delegated; negative: 
Exam situations will be 
more difficult to con-
trol 
 

In the future, developments such as ChatGPT will change the as-

sessment of students in the context of homework and exams, and 

the prevailing assessment formats and methods need to be recon-

sidered, which can also be seen as an opportunity: 

(Participant C - 18.09.23, Berlin). 

School authorities (or 
other school related 
institutions): Rethink-
ing performance as-
sessments 

 

In relation to society and here, professional life, there could be a 

range of activities/jobs that will become obsolete such as 

 (Participant A – 18.09.23, Berlin). However, it 

would then be possible to concentrate more on certain tasks in more 

difficult and complex areas that cannot be solved by computers. 

Society: People can fo-
cus on more challeng. 
tasks if others are re-
placed (work place); 
Grey / precarious ar-
eas: Possible job re-
placement 
 



 

111 

 

Another teacher stated that the emerging new topics will have 

positive effects on the economic location Germany (without elabo-

rating on it further). 

Society: Strengthening 
the country's economic 
position    
 

 

In general, people are informed about these topics. Furthermore, 

there are probably 

 (Participant A – September 18, 2023, 

Berlin). 

Society: People are be-
coming more in-
formed, open up new 
possibilities that aren't 
even imaginable yet    
 

In working with topics like AI, students will gain diverse CS skills, transitioning from 

traditional coding to working with images, audio, and gestures. The interviewees em-

phasized that students will be better prepared for the future technical impacts while 

also highlighting concerns about potential task overload.  

 

Adequate technical resources / infrastructure in schools are seen as essential. 

Exam control challenges and assessment of students in light of usage of AI tools (e.g., 

LLM) are noted and reconsideration of (written) assessments is suggested. On the 

other side, some participants see opportunities in delegating simple tasks to com-

puters.  

 

This plays also part for societal changes, were job contents could be altered, with 

potential benefits for economic positions. But there is also the risk of jobs getting 

replaced. Participants acknowledge the transformative potential of the new topics, 

emphasizing optimism about societal benefits and the continuous expansion of tech-

nological possibilities. 
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Germany (23.08.23, Düsseldorf) 

Too much work on the computer (due to the increased integration 

of DL or AI) could have negative consequences: 

 (23.08.23, Düsseldorf). 

Students: Too much 
digital work can be 
harmful 

 

Accordingly, if the use of devices or tools is already so frequent 

during school age, this could also have implications for people in 

adulthood, in the sense that, for example, they may lack a sense of 

tranquility. 

Society: Children who 
constantly are 'online' 
struggle to find tran-
quility as adults    
 

 

A possible consequence on the technical side could be that, con-

cerning migrant children in classes, 

 (23.08.23, Düsseldorf). 

Other: New computer 
programs 

 

Germany (05.09.23, Berlin) 

As AI is set to play a pivotal role in society and reshape it, students 

engaging with AI in school can subsequently contribute more effec-

Students: Participation 
in society possible, 
preparing students for 
future (e.g., like jobs), 
Gaining awareness / 
ability to reflect 
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tively to society later on. Additionally, dealing with such topics pro-

vides potential for them to perceive and choose career fields related 

to it in their future. The earlier students engage with these topics in 

school, the better they can critically examine or reflect on them in a 

more differentiated manner. 

Furthermore, engagement with DL and AI topics in schools could 

have an impact on the 

 (Participant 

B – 05.09.23, Berlin). 

Students: Reduce in 
gender gap in STEM 
subjects    
 

 

Societally, there could be a risk that in the future, AI automates 

too many tasks without human involvement. 

Society: Grey / precari-
ous areas: AI could 
take over too many 
tasks 

 

Therefore, people need to engage more with AI: 

 

(Participant A – 05.09.23, Berlin). 

Society: Reflection on 
usage 

 

Lithuania (09.01.24, Vilnius) 

Through integration of AI, students could have more interest in 

the subject of physics. Tools like ChatGPT could spark interest in the 

students. They would also be able to create things with AI tools. 

Students: More interest 
in subject when AI is 
integrated, they can 
create something 
themselves with AI, 
Arouse / increase in-
terest in topics 
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The introduction of AI is therefore categorised as a win-win situ-

ation for both teachers and pupils. 

Other: Win-win situa-
tion for teachers and 
students    

 

 

Integrating DL and AI topics in education could help bridge the gender gap in STEM 

fields, sparking students' interest – not only in AI but also in the subjects that the 

topics are integrated in, so that teachers benefit. Students' reflective and critical 

thinking abilities could be enhanced. However, excessive device use during school 

age may negatively impact children's well-being and tranquility in adulthood. There-

fore, it's crucial to monitor and adjust activities for a balanced approach. Early expo-

sure to AI in schools can prepare students for future contributions to society, foster-

ing awareness and guiding career choices. 

Regarding societal changes, a potential risk is the over-automation of tasks by AI, 

highlighting the necessity for human participation. People must stay informed, em-

brace new trends, and learn to navigate the changing technological landscape, ex-

ploring new possibilities within it. Positive outcomes, such as language translation 

programs, showcase such potential benefits of technology in education. 

Germany (13.09.2023, Düsseldorf) 

There were no statements/questions regarding this category in the focus group 

interview. 

Austria (25.04.2023, Vienna) 

There was a statement that referred to potential changes and ad-

dressed the increasing awareness of the issue – although it is un-

clear which group of people is meant (e.g, students, teachers) – 

Gaining awareness / 
ability to reflect (target 
group unclear) 
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namely: 

 (Participant B - 

25.04.23, Vienna). 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

Students would gain knowledge in DL and AI, CS, and related sub-

jects, leading, among others things, to the outcome that 

 (Participant D – 11.04.23, 

Vilnius). The digital literacy of the students would be enhanced, and 

their adaptability to the digital society would increase. They would 

better understand technologies, have a stronger foundation for de-

cision-making in processes related to everyday life and within the 

school, and 

 (Participant C – 18.04.23, Vilkaviškis) would be improved 

overall. 

Students - Gaining fac-
tual knowledge / skills, 
students can apply 
knowledge in everyday 
life, Better adaptability 
to digital society, im-
proved digital literacy, 
better decision making 
& understanding, gain-
ing awareness / ability 
to reflect 
 

 

The improvement of students' skills is linked to society in the 

sense that 

 (Par-

ticipant E – 21.04.23, Druskininkai). 

Society: Improve / new 
skills in society    
 

 

Increased awareness regarding DL and AI topics was emphasized as a potential 

result of further engagement. For students, knowledge gains would enhance skills 
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such as decision-making in that regard, positively influencing overall cognitive devel-

opment. This knowledge contributes to the practical application of these topics in 

everyday life and improves adaptability to the digital society. The broader impact 

extends to the enhancement of digital literacy for future society as a whole through 

DL and AI education. 

 

 

Germany (18.09.23, Berlin) 

The framework curriculum needs to be revised as it is already out-

dated. Furthermore, CS should be introduced as a mandatory sub-

ject: 

 (Participant 

A – September 18, 2023) 

 

Framework curriculum: 
needs to be updated / 
worked on, CS should 
be mandatory subject    
 

DL should be integrated into the curriculum, and also AI should 

be included promptly. AI should not only be included in CS but also 

in other subjects. Furthermore, AI should be a mandatory and 

(Participant C – 18.09.23, Berlin). 

Framework curriculum: 
DL & AI should be in 
framework curriculum, 
AI in other subjects 
besides CS, AI should 
be compulsory    
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Furthermore, there must be an understanding created that 

 (Participant D – 18.09.23, Berlin). 

Other: Alleviate peo-
ple's fears (e.g., con-
cerning AI)    
 

Regarding the implementation of DL and AI, it requires 

 (Partici-

pant D – 18.09.23, Berlin). 

Other: Sufficient num-
bers of teaching hours 
and qualified teachers, 
better infrastructure, 
more money for digital 
education    
 

 

 

 

Urgent updates are needed for the outdated framework curriculum, with the inclu-

sion of topics related to DL and AI. For successful integration of them, sufficient teach-

ing hours, teacher knowledge, and improved infrastructure are essential. Additionally, 

it is proposed that CS becomes a mandatory subject and AI should be a compulsory 

theme in secondary education. To address fears and misconceptions surrounding AI, 

efforts should be made to alleviate concerns. 

Germany (23.08.23, Düsseldorf) 

The lessons should take place . 

That would be more important than integrating new obligations with 

the existing ones, which bring technical difficulties or with which the 

Framework curriculum: 
Fewer school hours, 
but more intense; ad-
ditional teacher's du-
ties should not be 
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teachers cannot yet cope, therefore another suggestion is: 

 (23.08.23, Düsseldorf). 

added to the existing 
ones    
 

 
This could result in fewer class hours overall, and teachers instead 

could 

 (23.08.23, Düsseldorf). 

Trainings: More train-
ings; Other: Introduce 
simplifications through 
devices/tools for 
teachers 

 

Germany (05.09.23, Berlin) 

DL and AI should be integrated into the framework curriculum. 

When new topics are introduced into the curriculum, some existing 

ones should be removed. 

Framework curriculum: 
Topics should be in 
framework curriculum 

 
 

The integration into the framework curriculum should not come 

at the expense of the teachers and should be associated with a clear 

integration concept. This concept should provide sufficient time re-

sources as well as materials for classroom use, designed in a way 

that makes the integration of topics feasible and motivating for the 

teachers. 

Other: Clear integra-
tion concept, more re-
sources for teaching in 
classroom 

Regarding the use of ChatGPT by students, regulations were re-

quested, such as: 

Other: Guidelines on 
how to handle student 
work created with 
ChatGPT, resolutions of 
KMK should be (better) 
implemented    
 

                                            
11 The "[...] IServ school platform supports with all challenges of school digitisation, simple and tailored. 

It is based on the IServ principle: a modular system that combines all functions, [...] from virtual teach-

ing to network management [...]." (https://iserv.de/) 

https://iserv.de/
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 (Participant C – 05.09.23, Berlin). Addi-

tionally, a wish was expressed that decisions of the Conference of 

Ministers of Culture ('Kultusministerkonferenz' or KMK) should be 

better implemented in the federal states ('Bundesländer'), as they 

are sometimes ignored. 

 

Lithuania (09.01.24, Vilnius) 

There were no statements/questions regarding this category in the focus group 

interview. 

 

Participants suggest integrating DL and AI into the framework curriculum and es-

tablishing the groundwork for their proper instruction. This would involve, for exam-

ple, an integration concept ensuring the provision of necessary time and materials 

for classroom use. Another approach could involve shorter but more intensive class-

room hours, allowing teachers to engage in additional training opportunities. Clear 

rules are being sought for students using LLMs such as ChatGPT, and there is a desire 

for improved implementation of education policy decisions. 

Germany (13.09.2023, Düsseldorf) 

There were no statements/questions regarding this category in the focus group 

interview. 
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Austria (25.04.2023, Vienna) 

Regarding the wishes for educational policy, it is formulated that 

there should be more trainings, and that teachers should also be 

more pointedly informed / sensitised to these. 

Trainings (Continuous 
teacher education): 
More training opportu-
nities    
 

 

There should be sufficient infrastructural provisions, for example, 

 (Par-

ticipant A- 25.04.23, Vienna). If corresponding devices, such as PCs, 

are not available, then one cannot teach the topics in classroom. 

 
 
Resources: More re-
sources for teaching in 
classroom 

 

Lithuania (11/18/21.04.2023, Vilnius, Vilkaviškis region, Druskininkai) 

The topics of DL and AI should be introduced to the students. A 

significant portion of the respondents suggests that, for this pur-

pose, CS should be established as a separate subject in the primary 

education sector, among others: 

 (Partic-

ipant B - 18.04.23, Vilkaviškis) In this context, it is proposed that CS 

should be taught (as a separate lesson) at least once a week. 

Framework curriculum: 
Topics should be 
taught to students, CS 
as its own subject in 
primary level, topics 
and CS must be each 
taught at least once 
per week 

 
 

There is a desire for teachers in Lithuania (compared to Finland) 

to have more time because then they 

 (Participant C – 18.04.23, Vilkaviškis) 

Other: More time for 
teachers   

 



 

121 

 

In the interviews, participants expressed a desire for more training opportunities. 

They also called for increased infrastructural provisions for teaching, such as suffi-

cient digital devices. The recommendation to introduce CS as a separate subject in 

primary education was emphasized. Additionally, teachers should have more time to 

reduce stress and enhance teaching effectiveness. 

 

 

The trainings received an overall positive rating for CS, STEAM, and primary educa-

tion. However, overall the length of the training was perceived as too short by partic-

ipants. Teachers expressed eagerness for more (extensive) trainings, as the provided 

content during the session covered only basic knowledge. In general, interviewees 

from all three target groups felt that the respective trainings were designed to match 

their existing background knowledge. CS teachers found the difficulty level suitable, 

indicating that the training content required no further engagement from a 

knowledge aspect. However, STEAM and primary teachers expressed a need for more 

necessary engagement with the training's topics to get more knowledgeable.  

 

Across all three teacher groups, the integration of DL and AI topics varied in the 

respective countries. Immediate integration of training content was not always con-

sidered feasible. The practical orientation of the training via exercises was praised. 

Practical exercises and the knowledge shared during the training were seen as a good 

foundation for classroom teaching. While the availability of materials was positively 

acknowledged, for more advanced and complex approaches, complete ready-to-use 

plans / guidelines with sufficient material and theoretical foundations explained, was 

deemed necessary. This was particularly emphasized for longer series of classroom 

lessons. Additionally, in CS and primary it was noted that currently in the training are 

too many contents which are black boxes, possibly also from a didactic / pedagogical 

standpoint. 
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The interest from colleagues (from different subjects) was rated high by all inter-

viewees from primary, STEAM, and CS. To enhance knowledge in all three groups, there 

is a desire for more accessible training opportunities. Suggestions include on-site 

training in schools, training series offered online or face-to-face approaches. The 

possibility of trying out content with students between these sessions was also rec-

ommended. 

 

DL and AI were considered relevant topics for both society and students, given 

their integration into everyday lives. All three teacher groups indicated that teaching 

of these topics depends on certain criteria, such as grade level, specific topics, or the 

depth of treatment. For instance, for lower grade levels gamification approaches are 

very relevant or simple (visual) tasks via Teachable Machine or LLMs can be used, 

while more complex tools for more complex subjects like Orange3 are suitable for 

higher grades in CS and STEAM classes. While the connection of DL and AI topics to 

CS is clear, it is not always clear for STEAM and primary subjects. STEAM and primary 

teachers did not always see a clear connection of DL and AI to their subjects and have 

to prioritize their curriculum content, making it hard to integrate DL and AI subjects 

into their classes. For primary teachers where students need more teacher involve-

ment, some activities can be difficult to implement due to large classes.  

 

Following this, there is unanimous support among all interviewees for incorporat-

ing these topics into the framework curriculum and teacher education, with many 

considering it crucial. All three target groups emphasize that the integration into the 

framework curriculum must be carefully executed, for example, depending on existing 

content or the feasibility of new content. All groups emphasize the need for additional 

training opportunities beyond teacher education to enhance knowledge. CS teachers 

noted that the framework curricula are not up to date and need improvement, po-

tentially exploring integration opportunities in other subjects. A common result 

across all three interview groups is the necessity for technical infrastructure, re-

sources like materials, which must be established, as inadequate availability of these 
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means poses an obstacle for teachability. A further challenge mentioned by all three 

groups at various points is the high workload (e.g., other priorities) of or time con-

straints for teachers. These can already currently hinder the integration of these top-

ics. CS teachers expressed a desire to make CS a mandatory subject, with AI as a 

compulsory theme in secondary education. Primary teachers highlight large class 

sizes as a potential challenge when integrating the new topics. Primary teachers also 

recommended to introduce CS as a separate subject in primary education but also 

incorporate DL and AI in teacher education in all respective subjects. 

 

As potential changes in learning from DL and AI are seen positive results for stu-

dents and society in all three groups. Only in STEAM and CS groups are possible risks 

mentioned, regarding overloading students and the over-automation of tasks by AI 

and possible job replacement in society. 

 

The results of the third evaluation round in the qualitative interviews highlight 

some differences between the possibilities and commonalities for the integration of 

DL and AI. Some CS teachers (and primary teachers) could immediately integrate 

some of the topics into their teaching, whereas for STEAM interviewees, such notions 

were non-existent or unclear. All groups, especially for a more extended treatment of 

these topics in their classes, would need to develop their knowledge, have better 

materials and sufficient time at hand, and better infrastructure in place. 

 

The training evaluation encompassed a diverse participant group across several 

educational levels and subject areas, with the majority falling within the age range of 

30 to 59 years. The variance in gender distribution highlights a significant trend where 

traditionally gendered roles persist within the education sector, particularly in pri-

mary education in Lithuania and Germany where female participation was markedly 

high. This contrasts with the Computer Science (CS) trainings in Germany, where fe-

male participation was much lower, reflecting broader national trends in the field. 
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The quantitative Feedback on the training was overwhelmingly positive, with 89% 

of participants recommending the workshops. This high rate of satisfaction under-

scores the effectiveness of the training content and delivery, although the desire for 

longer sessions suggests a need for more in-depth coverage of topics to enhance 

understanding and application in teaching settings. This is particularly relevant for 

complex subjects such as regression analysis and decision trees, which were areas of 

difficulty for participants, indicating that such topics may require more focused and 

extended engagement. 

 

The differing levels of familiarity with DL and AI prior to the training reveal a gap 

in foundational knowledge, particularly in DL. While AI was more familiar to partici-

pants, the undervaluation of DL highlights a potential area for educational interven-

tion, as a robust understanding of DL is essential for effective teaching and applica-

tion of AI. The feedback indicating a preference for AI over DL in curriculum inclusion 

may suggest a misunderstanding of the integral role of DL in underpinning AI con-

cepts, a misconception that educational leaders should aim to correct in future cur-

riculums. The strong motivation among participants to further their understanding of 

DL and AI is an encouraging sign of the growing recognition of these fields' im-

portance. 

 

Similar to the quantitative feedback, the qualitative feedback was positive; how-

ever, participants also noted that the sessions were too short. While they acquired 

basic knowledge, they articulated a need for more comprehensive training, a senti-

ment that resonates with findings from the second and third rounds of interviews. CS 

teachers found the difficulty level of the training appropriate, but some STEAM and 

primary educators indicated a need for more substantial engagement with the train-

ing content post-session, aligning with observations from the round 1 and 2. For pri-

mary teachers, practical exercises serve as a valuable foundation for teaching. How-

ever, implementing advanced techniques or extending these exercises into longer 

lesson series would require additional resources. These should ideally be integrated 
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into guidelines or ready-to-use plans that include both theoretical and didactic back-

ground information. Critiques from CS and primary education interviews highlighted 

an issue with too many "black boxes" or unclear elements within the training content, 

suggesting a need for greater transparency and clarity in training materials. 

 

There is a strong interest among educators from various disciplines for additional 

training opportunities. Echoing sentiments from previous rounds, diverse training for-

mats such as on-site, online, and face-to-face were proposed in the third round as 

well. Reflecting on qualitative feedback from earlier rounds, DL and AI are deemed 

highly relevant for both society and students, though the approach to these subjects 

may vary based on factors such as grade level. There is unanimous agreement on the 

need to integrate these topics into the framework curriculum and teacher education. 

Challenges such as overloaded curricula, insufficient technical infrastructure, re-

source limitations, high workload, and key competing priorities from their own sub-

jects hinder the integration of these innovative topics. 

 

The integration of DL and AI topics varied across countries, with some primary and 

CS teachers finding immediate integration feasible, while STEAM teachers either did 

not or were unclear about their ability to do the same. The unique challenge that was 

identified for STEAM and primary teachers was that teachers did not always see a 

clear connection of DL and AI to their subjects and have to prioritize their curriculum 

content, leaving no space and no incentives to integrate DL and AI subjects into their 

classes.  

 

The third evaluation round highlighted both differences and commonalities in the 

integration possibilities of DL and AI, revealing varying levels of readiness among CS, 

STEAM, and primary teachers. Feedback from earlier rounds indicated a universal de-

sire for further knowledge development. This includes the need for better or addi-

tional materials, sufficient time, and enhanced technical infrastructure to support a 

more comprehensive treatment of these topics in their classes. 
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In conclusion, both the quantitative and qualitative feedback from the training 

evaluation reveal a multifaceted landscape of readiness and needs concerning the 

integration of DL and AI into teaching curriculums. The quantitative data underscored 

a general satisfaction with the training provided, marked by a strong endorsement 

from participants. However, this positive reception was tempered by calls for ex-

tended sessions and deeper content exploration, particularly in areas participants 

found challenging. Similarly, the qualitative feedback emphasized a consistent desire 

among educators for more comprehensive and engaging training sessions, with clear 

indications that the current offerings need enhancement to better facilitate the prac-

tical application of DL and AI in diverse educational settings.  

 

Some inherent limitations of the evaluation should be considered: 

 

Low registration numbers for primary/STEAM trainings: there registration numbers 

for Primary and STEAM trainings were comparatively low. Lithuanian team reached 

out to schools for the primary trainings, which resulted in a relatively high number of 

participants for the primary training.  

 

Workshop format variation: Two longer trainings (2.5 days) for STEAM and primary 

were added to the third round of interventions, in order to assess the potential im-

pact of length. As they were conducted later than the initial phase of the third round 

(November 11 2023 and January 2024), they are discussed in the final report (D4.7).  

 

Sample size:: The small number of participants from each location affects the gener-

alizability of the findings. Expanding the sample size in future studies would contrib-

ute to robust and generalisable outcomes. 
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Validity and reliability of data collection instruments: Due to time and recourses al-

location, the quality of the survey and knowledge test instruments was not evaluated 

prior to their application, which can influence the reliability of the data collected.  

 

Cross-Cultural Challenges: While comparing findings between the countries, one 

should be aware of the fact that differences could also be traced to cross-cultural 

differences affecting survey response styles, e.g., differences in acquiescence re-

sponse styles (Rammstedt, Danner, and Bosnjak 2017).  

 

Differentiation between subjects: Due to small sample sizes, it was not possible to 

make statements for certain subjects (apart from differentiating CS from other sub-

jects), yet there might be relevant differences in how DL and AI can be integrated in 

various STEAM subjects.  

 

The TrainDL project's third intervention round has effectively contributed to the 

strategic goal of developing policy recommendations for integrating DL and AI into 

teacher trainings. This final evaluation synthesizes outcomes and challenges based 

on the implemented trainings for the three target groups: CS, STEAM, and primary in-

service teachers.  

 

Key achievements: 

 

Broad Reach: The project successfully reached out to all of the three target groups 

(CS, STEAM, and primary teachers) as planned in the project proposal.  

 

High participant satisfaction: The overwhelming majority of trained teachers (89%) 

recommended the training sessions, underscoring the effectiveness of the content 

and delivery methods employed. This high rate of satisfaction indicates that the train-

ing was well-received and generally met the expectations of participants. 
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Effective Training Materials and Exercises: The training exercises were particularly 

well-received, with most participants rating the introduced activities highly. This in-

dicates that most selected activities were deemed highly suitable and relevant for 

teaching. This positive response to the training exercises demonstrates their practical 

applicability and relevance for teaching for all of the three target groups. 

 

Increased Confidence in DL and AI Application: Participants across all of the target 

groups reported that the TrainDL training served as a valuable introduction to AI and 

DL. Despite a higher initial familiarity with AI over DL, the training effectively improved 

participants' confidence in applying both topics in their teaching practices., suggest-

ing that the sessions effectively addressed some of the foundational gaps in DL and 

AI knowledge. 

 

Recognition of educational and educational value of DL and AI across all the target 

groups: Despite varying initial familiarity levels with DL and AI, there was a notable 

enthusiasm among participants in all of the three target groups to learn further as 

well as deepen their knowledge, indicating a successful recognition of the importance 

of these technologies in education. Participants showed a particular interest in inte-

grating AI into the curriculum as well as their teaching, although there was a noted 

underappreciation of DL's foundational role in understanding AI.  

 

Recognition of value of (further) teacher trainings: Teachers emphasize the need to 

incorporate DL and AI into the CS framework curriculum, yet merely adding DL and AI 

to the curriculums won't ensure that teachers are immediately adept at teaching 

them, also underscoring the need for teacher training. 

 

 

Key Challenges and Possible Solutions:  
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Lacking proficiency in DL/AI: single trainings are not sufficient. Yet, the workload is 

high, hence the time for longer and more intensive training is hard to find. There is a 

clear need and demand for more teacher trainings in DL and AI not only for CS teach-

ers, but also for secondary STEAM and for primary subject teachers. To address the 

challenge of teachers' limited time, future trainings could be designed as modular 

and (where possible) blended learning trainings and spread over multiple sessions. 

Development of specific course plans and materials tailored for different grade levels 

is essential. This step will help streamline the integration of DL and AI into teaching, 

reducing the preparation workload for teachers. 

 

Lacking technical infrastructure and resources: Technical infrastructure sufficient for 

DL and AI education is lacking in some schools. It is essential to provide stable and 

sufficient technical infrastructure as well as technical support.  

 

Challenges for integration into framework curriculum: Framework curriculum integra-

tion was supported, but is dependent on addressing other challenges such as  

overloaded framework curricula, ensuring feasibility of new content sufficient train-

ings of teachers. 

 

(only STEAM and Primary) No clear connection of DL and AI to the subjects: teachers 

did not always see a clear connection of DL and AI to their subjects and have to 

prioritize their curriculum content, leaving no space and no incentives to integrate DL 

and AI subjects into their classes. Further teacher trainings need to focus on devel-

oping and teaching DL and AI applications and materials for concrete STEAM and pri-

mary subjects taking into account appropriate (for the level of students) instructional 

strategies.  

 

Insufficient knowledge and understanding of the role of DL: The data revealed differ-

ences in the initial knowledge and attitudes towards DL compared to AI, with a gen-

eral tendency to undervalue DL. This suggests a need for more foundational trainings 

on DL as well as linkage between DL and AI. 
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Disclaimer: Parts of this text could be generated or rephrased by ChatGPT, DeepL 

Write, LanguageTool, and Google Docs spell checking, but were carefully checked and 

revised by the authors. 
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